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PREFACE  TO  THE   EIGHTH  EDITION. 


Ix  the  twenty  years  that  have  passed  since  the  publication  of  the  first 
edition,  triennial  revisions  have  appeared  regularly,  with  one  exception — 
to  secure  protection  against  an  edition  pirated  in  Great  Britain,  a  fifth 
edition  had  to  be  issued  not  long  after  the  fourth.  Comparing  the  first  with 
the  present,  very  little  remains  of  the  original  work.  The  essential  ground- 
work has  been,  as  far  as  possible,  my  personal  experience  in  hospital  and 
private  practice,  correlated  with  the  general  experience  of  the  profession,  as 
expressed  in  its  literature.  To  try  to  keep  the  book  up  to  date  has  been  a 
pleasure  and  an  ambition.  Adequately  to  express  my  appreciation  of  the 
♦renerous  support  accorded  by  my  colleagues  is  impossible.  The  printed  page 
has  brought  me  "mind  to  mind'*  with  men  in  all  parts  of  the  world;  and  to 
feel  that  I  may  have  been  helpful  in  promoting  sound  knowledge  is  my  greatest 
satisfaction. 

This  edition  has  been  rearranged  and  largely  rewritten.  I  have  grouped 
the  infectious  diseases  in  a  different  order,  and  considered  apart  those  of 
which  the  specific  germs  are  doubtful  or  undiscovered.  The  extraordinary 
growth  of  our  knowledge  of  this  department  has  necessitated  the  incorporation 
of  much  new  matter  in  every  section,  particularly  in  typhoid  fever,  typhus 
fever,  pneumonia,  tuberculosis  and  syphilis.  Properly  to  present  the  recent 
advances  many  chapters  have  had  to  be  recast.  New  sections  deal  with  Leish- 
maniasis, the  Sporotrichoses,  the  Colon  infections,  Poliomyelitis,  Pellagra, 
Disorders  of  Metabolism,  Caisson  disease,  Ochronosis,  Hjemochromatosis,  the 
disorders  of  the  organs  of  internal  secreticm,  and  the  diseases  of  the  blood. 

Dr.  A.  0.  Gibson  of  Oxford  has  helped  in  the  rewriting  of  the  section  on 
tlie  heart  and  arteries.  To  Dr.  H.  M.  Thomas  and  Dr.  Harvey  Cushing  I  am 
indebtiHl  for  aid  in  the  revision  of  the  section  on  nervous  diseases. 

My  former  associate  at  the  Johns  Hopkins  Ho8j)ital,  Dr.  Thomas  McCrae, 
has  reviseil  the  sections  on  treatment,  and  the  section  on  diseases  of  the 
organs  of  locomotion.     He  has  also  seen  the  work  through  the  press. 

Messrs.  Appleton  have  provided  a  new  font  of  type  and  a  new  page. 

William  Osler. 
Oxford. 
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THE 

PRINCIPLES  AND    PRACTICE 

OP    MEDICINE 

SECTION    I 
SPECIFIC   INFECTIOUS   DISEASES 

A.    BACTERIAL   DISEASES 

I.    TYPHOID   FEVEB 

Deftnition. — A  general  infection  caused  by  the  bacillus  typhosus,  charac- 
terized anatomically  by  hyperplasia  and  ulceration  of  the  intestinal  lymph- 
follicles,  swelling  of  ihe  mesenteric  glands  and  spleen,  and  parenchymatous 
changes  in  the  other  organs.  There  are  cases  in  which  the  local  changes  are 
ilight  or  absent,  and  there  are  others  with  intense  localization  in  the  lungs, 
ipleen,  kidneys,  or  cerebro-spinal  system.  Clinically  the  disease  is  marked 
by  fe?er,  a  rose-colored  eruption,  diarrhoea,  abdominal  tenderness,  tympanites, 
ind  enlargement  of  the  spleen ;  but  these  symptoms  are  extremely  inconstant, 
ttd  even  the  fever  varies  in  its  character. 

liitorical  Note. — Huxham,  in  his  remarkable  Essay  on  Fevers,  had 
"Uken  notice  of  the  very  great  diflference  there  is  between  the  putrid  maUg- 
wnt  and  the  slow  nervous  fever/'  In  1813  Pierre  Bretonneau,  of  Tours, 
distinguished  ^^dothi^nent^rite^'  as  a  separate  disease;  and  Petit  and  Serres 
described  entero-mesenteric  fever.  In  1829  Louis'  great  work  appeared,  in 
which  the  name  "typhoid"  was  given  to  the  fever.  At  this  period  typhoid 
fever  alone  prevailed  in  Paris  and  many  European  cities,  and  it  was  univer- 
»lly  believed  to  be  identical  with  the  continued  fever  of  Great  Britain,  where 
in  reality  typhoid  and  typhus  coexisted.  The  intestinal  lesion  was  regarded 
tt  &n  accidental  occurrence  in  the  course  of  ordinary  typhus.  Louis'  students 
rctnming  to  their  homes  in  different  countries,  had  opportunities  for  studying 
the  prevalent  fevers  in  the  thorough  atid  systematic  manner  of  their  master. 
Among  these  were  certain  young  American  physicians,  to  one  of  whom,  Ger- 
hard, of  Philadelphia,  is  due  the  great  honor  of  having  first  clearly  laid  down 
the  differences  between  the  two  diseases.  His  papers  in  the  American  Jour- 
nal of  the  Medical  Sciences,  1837,  are  the  first  which  give  a  full  and  satis- 
factory account  of  their  clinical  and  anatomical  distinctions.  The  studies  of 
iiom  Jackson,  Sr.  and  Jr.,  of  Enocli  Hale  and  of  George  C.  Shattuck,  of 
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Boston,  and  of  Alfred  Stills  and  Austin  Flint  made  the  subject  very  familiar 
in  American  medicine.  In  1842  Elisha  Bartlett's  work  appeared^  in  which, 
for  the  first  time  in  a  systematic  treatise,  typhoid  and  typhus  fever  were 
separately  considered  with  admirable  clearness.  In  Great  Britain  the  recog- 
nition of  the  difference  between  the  two  diseases  was  very  slow,  and  was  due 
largely  to  A.  P.  Stewart,  and,  finally,  to  the  careful  studies  of  Jenner  between 
1849  and  1850. 

Etiolog^^ — General  Prevalence. — Typhoid  fever  prevails  especially  in 
temperate  climates,  in  which  it  constitutes  the  most  common  eontinued  fever. 
Widely  distributed  throughout  all  parts  of  the  world,  it  probably  presents 
everywhere  the  same  essential  characteristics,  and  is  everywhere  an  index  of 
the  sanitary  intelligence  of  a  community.  Imperfect  sewerage  and  contam- 
inated water-supply  are  two  special  conditions  favoring  the  distribution  of 
the  bacilli;  filth,  overcrowding,  and  bad  ventilation  are  accessories  in  lower- 
ing the  resistance  of  the  individuals  exposed.  While  from  an  infected  person 
the  disease  may  be  spread  by  fingers,  food  and  flies. 

In  England  and  Wales  in  1910  the  disease  was  fatal  to  1,848  persons,  a 
mortality  of  46  per  million  of  living  persons.  It  destroys  more  lives  in 
proportion  to  population  in  towns  than  in  the  country.  The  rate  was  lower 
in  1910  than  in  any  year  since  18G9.  Compared  with  the  quinquennial 
average,  there  was  a  very  marked  reduction. 

In  India  the  disease  is  very  prevalent;  no  race  or  creed  is  exempt,  and 
80  per  cent,  of  the  cases  of  continued  fever  lasting  three  weeks  prove  to  be 
typhoid  fever  (L.  Rogers). 

In  the  United  States  typhoid  fever  continues  to  be  disgracefully  prevalent. 
From  1960  to  1909  the  death  rate  in  the  registration  areas  was  29.6  per  100,- 
000.  It  is  estimated  that  from  35,000  to  40,000  persons  die  of  it  every  year, 
so  that  at  a  moderate  estimate  nearly  one  half-million  people  are  attacked 
annually.  It  is  more  prevalent  in  country  districts  than  in  cities,  and,  as 
Pulton  has  shown,  the  propagation  is  largely  from  the  country  to  the  town. 
What  is  needed  both  in  Canada  and  the  United  States  is  a  realization  by  the 
public  that  certain  primary  laws  x)f  health  must  be  obeyed. 

In  Germany  the  larger  cities  have  comparatively  little  typhoid  fever.  The 
story  of  Hamburg,  as  told  by  Reincke  (Lancet,  i,  1904),  should  be  lead  by 
all  interested  in  the  disease.  During  the  past  twenty-five  years  the  death  rate 
in  Prussia  has  been  reduced  from  an  average  of  over  6  to  less  than  2  per 
10,000  of  the  population.  It  is  still  very  prevalent  in  some  of  the  country 
districts. 

Typhoid  fever  has  been  one  of  the  great  scourges  of  the  armies,  and  kills 
and  maims  more  than  powder  and  shot.  The  story  of  the  recent  wars  forms 
a  sad  chapter  in  human  inefficiency. 

In  the  Spanish- American  War  the  report  of  the  Commission  (Reed, 
Vaughan,  and  Shakespeare)  shows  that  one-fifth  of  the  soldiers  in  the  national 
encampments  had  typhoid  fever — among  107,973  men  there  were  20,738  eases, 
with  1,680  deaths.  In  90  per  cent,  of  the  volunteer  regiments  the  disease 
broke  out  within  eight  weeks  after  going  into  camp.  In  the  opinion  of  the 
Commission  the  most  important  factors  were  camp  pollution,  flies  as  carriers 
of  contagion,  and  the  contamination  through  the  air  in  the  form  of  dust. 

Jn  the  3out}i  Alricsn  War  the  Britieb  army,  557^653  officers  and  men^  had 
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57,684  cases  of  enteric  fever,  with  8,225  deaths  (Simpson),  while  only  7,582 
men  died  of  wounds  received  in  battle.  As  in  America,  the  disease  was  essen- 
tiilly  one  of  the  standing  camps ;  troops  constantly  on  the  move  were  rarely 
DQch  affected.  While  contaminated  water  was  no  doubt  an  important  fac- 
tor, as  it  always  is  in  camp  pollution,  yet  certain  of  the  conditions  in  Africa 
were  peculiar.  Fsecal  and  urinary  contamination  must  have  been  very  com- 
mon, as  in  the  cooking,  performed  in  the  open  air,  sand  '^entered  largely  into 
every  article  of  food/^  As  there  was  a  perfect  plague  of  flies,  they  were  with- 
out doubt  a  very  important  factor  in  the  infection  of  both  food  and  drink. 

On  the  other  hand,  the  Japanese  and  Russian  War  demonstrated  the  re- 
markable efficiency  of  modem  hygiene,  if  carried  out  in  an  intelligent  man- 
ner. No  great  war  has  ever  been  conducted  with  such  forethought  for  the 
preservation  of  the  fighting  unit,  and  in  consequence  the  mortality  from 
typhoid  fever  and  dysentery  was  exceptionally  low. 

Season. — Almost  without  exception  the  disease  is  everywhere  more  preva- 
lent in  the  autumn,  hence  the  old  popular  name  autumnal  fever.  The  exhaust- 
ife  Btndy  of  this  question  by  Sedgwick  and  Winslow  shows  everywhere  a  strik- 
ing parallelism  between  the  monthly  variations  in  temperature  and  the  preva- 
lence of  the  disease.  In  a  few  cities  the  curves  are  irregular,  showing,  in 
addition  to  the  usual  summer  rise,  two  secondary  maxima  in  the  winter  and 
spring,  and  these  authors  suggest  that  epidemics  at  these  seasons  are  charac- 
teristic  of  cities  whose  water-supply  is  most  subject  to  pollution.  In  their 
opinion  'Hhe  most  reasonable  explanation  of  the  seasonal  variations  of  typhoid 
fever  is  a  direct  effect  of  the  temperature  upon  the  persistence  in  nature  of 
tbe  germs  which  proceed  from  previous  victims  of  the  disease.'^ 

Of  1,500  cases  at  the  Johns  Hopkins  Hospital  (upon  the  study  of  which 
this  section  is  based),  840  were  in  August,  September,  and  October. 

Sex, — Males  and  females  are  equally  liable  to  the  disease,  but  males  are 
mnch  more  frequently  admitted  into  hospitals,  2.4  to  1  in  our  series. 

Age, — Typhoid  fever  is  a  disease  of  youth  and  early  adult  life.  The 
greatest  susceptibility  is  between  the  ages  of  fifteen  and  twenty-five.  Of 
1,500  cases  treated  in  my  wards  at  the  Johns  Hopkins  Hospital  there  were 
nnder  fifteen  years  of  age,  231 ;  between  fifteen  and  twenty,  253 ;  between 
twenty  and  thirty,  680;  between  thirty  and  forty,  227;  between  forty  and 
Ifty,  88;  between  fifty  and  sixty,  8;  above  sixty,  11;  age  not  given,  1.  Cases 
ire  rare  over  sixty,  although  Manges  believes  that  they  are  more  common 
thtn  the  records  show.  As  the  course  is  often  atypical  the  diagnosis  may  be 
uncertain  and  the  disease  not  recognized  until  autopsy.  It  is  not  very  infre- 
quent in  childhood,  but  infants  are  rarely  attacked.  Murchison  saw  a  case 
•t  the  sixth  month.  There  is  no  evidence  that  the  disease  is  congenital  even 
incises  in  which  the  mother  has  contracted  it  late  in  pregnancy. 

Immunity. — Not  all  exposed  to  the  infection  take  the  disease.  Some  fam- 
ilies seem  more  susceptible  than  others.  One  attack  usually  protects.  Two 
•tticb  have  been  described  within  a  year.  "Of  2,000  cases  of  enteric  fever 
it  the  Hamburg  General  Hospital,  only  14  p)ersons  were  affected  twice  and 
only  1  person  three  times"  (Dreschfeld).  In  500  of  our  cases  in  which  special 
ioqaiiy  was  made  as  to  a  previous  attack,  it  was  found  to  have  occurred  in 
11  (2.8  per  cent.).  The  interval  varied  from  nine  months  to  thirty  years. 
It  is  ir^  known  th^t  usually  within  a  short  time  after  recovery  the  immune 
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Bubstances  disappear  from  the  blood,  yet  in  most  eases  the  relative  immunity 
lasts  a  long  time,  frequently  for  life.  An  experimental  explanation  for  this 
fact  has  been  given  in  the  demonstration  that  animals  which  have  once  reacted 
to  the  typhoid  infection,  react  in  throwing  out  immune  substances  more 
quickly  and  in  larger  amounts  when  danger  again  threatens  (Cole). 

Bacillus  typhosus. — The  researches  of  Eberth,  Koch,  Qaffky,  and  others 
have  shown  that  there  is  a  special  micro-organism  constantly  associated  with 
typhoid  fever. 

(a)  General  Characters. — It  is  a  rather  short,  thick,  flagellated,  motile 
bacillus,  with  rounded  ends,  in  one  of  which,  sometimes  in  both  (particularly 
in  cultures),  there  can  be  seen  a  glistening  round  body,  at  one  time  believed 
to  be  a  spore;  but  these  polar  structures  are  probably  only  areas  of  degen- 
erated protoplasm.  It  grows  readily  on  various  nutritive  media,  and  can 
now  be  differentiated  from  Bacillus  coli,  with  which,  and  with  certain  other 
bacilli,  it  is  apt  to  be  confounded.  This  organism  now  fulfills  all  the  require- 
ments of  Koch*8  law — it  is  constantly  present,  and  it  grows  outside  the  body 
in  a  specific  manner;  the  third  requirement,  the  production  of  the  disease 
experimentally,  has  been  successfully  met  by  the  conveyance  of  the  disease  to 
chimpansees.  The  bacilli  or  their  toxins  inoculated  in  large  quantities  into 
the  blood  of  rabbits  are  pathogenic,  and  in  some  instances  ulcerative  and 
necrotic  lesions  in  the  intestine  may  be  produced.  But  similar  intestinal  le- 
sions may  be  caused  by  other  bacteria,  including  Bacillus  coli. 

Cultures  are  killed  within  ten  minutes  by  a  temperature  of  60**  C.  They 
may  live  for  eighteen  weeks  at  — 5**  C,  although  most  die  within  two  weeks, 
and  all  within  twenty-two  weeks  (Park).  The  typhoid  bacillus  resists  ordi- 
nary drying  for  months,  unless  in  very  thin  layers,  when  it  is  killed  in  five 
to  fifteen  days.  The  direct  rays  of  the  sun  completely  destroy  them  in  from 
four  to  ten  hours'  exposure.  Bouillon  cultures  are  destroyed  by  carbolic  acid, 
1  to  200,  and  by  corrosive  sublimate,  1  to  2,500. 

(b)  Distribution  in  the  Body. — During  recent  years  our  ideas  in  regard 
to  the  distribution  of  the  typhoid  bacilli  have  been  much  modified,  owing  to 
the  demonstration  that  in  practically  all  cases  the  bacilli  enter  the  circulat- 
ing blood  and  are  carried  throughout  the  body.  During  life  they  may  be 
demonstrated  in  the  circulating  blood  in  a  large  proportion  of  cases,  in  75 
per  cent,  of  604  collected  cases  (Coleman  and  Buxton).  They  occur  in  the 
urine  in  from  25  to  30  per  cent,  of  the  cases.  They  may  be  isolated  from 
the  stools  in  practically  all  cases  at  some  stage.  They  are  probably  always 
present  in  the  rose  spots.  They  are  reported  to  have  been  cultivated  from 
the  sweat,  and  they  undoubtedly  occur  with  considerable  frequency  in  the 
sputum  (Richardson,  Rau,  and  others).  At  autopsy  they  are  found  widely 
distributed,  most  numerous  and  constant  usually  in  the  mesenteric  glands, 
spleen,  and  gall-bladder,  but  are  found  in  almost  all  organs,  even  the  mus- 
cles, uterus,  and  lungs  (von  Drigalski).  Cultures  made  from  the  intestines 
at  autopsy   (according  to  Jiirgens,  and  also  von  Drigalski)  show  that  they 

•are  very  few  or  can  not  be  cultivated  from  the  rectum  up  to  the  caecum,  but 
above  this  they  increase  in  number,  being  very  numerous  in  the  duodenum 
and  jejunum,  and  practically  constant  in  cultures  made  from  the  mucous 
membrane  of  the  stomach.  They  are  also  present  in  the  oesophagus  and 
frequently  on  the  tongue  and  tonsils.     From  endocardial  vegetations,  from 
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meningeal  and  pleural  exudates  and  from  foci  of  suppuration  in  various 
pirts  of  the  body,  the  bacilli  have  also  been  isolated.  A  most  important  and 
remarkable  fact  is  that  at  times  they  may  be  present  in  the  stools  of  persons 
who  show  no  symptoms  of  typhoid  fever,  but  who  have  lived  in  very  close  asso- 
dation  with  typhoid-fever  patients.     This  is  especially  true  of  children. 

(c)  The  Bacilli  outside  the  Body. — In  sterile  water  the  bacilli  retain 
their  vitality  for  weeks,  but  under  ordinary  conditions,  in  competition  with 
MprojAytes,  disappear  within  a  few  days.  The  question  of  the  longevity  of 
the  typhoid  bacillus  in  water  is  of  great  importance,  and  has  been  much 
diacuMed  in  connection  with  the  supposed  pollution  of  the  water  of  the  Mis- 
sisBippi  by  the  Chicago  drainage  canal.  The  experiments  of  E.  0.  Jordan 
would  indicate  that  the  vitality  was  retained  as  a  rule  not  longer  than  three 
days  after  infection.  Whether  an  increase  can  occur  in  water  is  not  finally 
settled.  Their  detection  in  the  water  is  difficult,  and  although  they  undoubt- 
edly have  been  found,  many  such  discoveries  previously  reported  are  not  cer- 
tain on  account  of  the  inaccurate  differentiation  of  the  typhoid  bacillus  and 
varieties  of  the  intestinal  bacillus  closely  resembling  it.  Both  Prudden  and 
Ernst  have  found  it  in  water  filters. 

There  are  cities  deriving  their  ice  supply  from  polluted  streams  with 
low  death  rates  from  typhoid  fever.  Sedgwick  and  Winslow  conclude  from 
their  careful  study  that  very  few  typhoid  germs  survive  in  ice.  The  Ogdens- 
Imrg  epidemic  in  1902-'03  was  apparently  due  to  infection  from  ice.  Typhoid 
bacilli  were  grown  from  frozen  material  in  it  (Hutchins  and  Wheeler). 

In  milk  the  bacilli  undergo  rapid  development  without  changing  its 
appearance.  They  may  persist  for  three  months  in  sour  milk,  and  may  live 
for  several  days  in  butter  made  from  infected  cream. 

Robertson  has  shown  that  under  entirely  natural  conditions  typhoid  bacilli 
may  live  in  the  upper  layers  of  the  soil  for  eleven  months.  Von  Drigalski 
ttys  if  stools  which  contain  typhoid  bacilli  are  kept  at  room  temperature  the 
B.  typhosus  disappears  in  a  few  days. 

The  direct  infection  by  dust  of  exposed  food-stuffs,  such  as  milk,  is  very 
probable.  The  bacilli  retain  their  vitality  for  many  weeks;  in  garden  earth 
twenty-one  days,  in  filter-sand  eighty-two  days,  in  dust  of  the  street  thirty 
da^-g,  on  linen  sixty  to  seventy  days,  on  wood  thirty-two  days;  on  thread  kept 
under  suitable  conditions  for  a  year. 

Modes  of  Conveyance. — (a)  Contagion, — Direct  aerial  transmission  does 
not  seem  probable.  Each  case  should  be  regarded  as  a  possible  source  of 
infection,  and  in  houses,  hospitals,  schools,  and  barracks  a  widespread  epi- 
demic may  arise  from  it.  Fingers,  food,  and  flies  are  the  chief  means  of 
local  propagation.  It  is  impossible  for  a  nurse  to  avoid  finger  contamination, 
and  without  scrupulous  care  the  germs  may  be  widely  distributed  in  a  ward 
or  throughout  a  house.  Cotton  or  rubber  gloves  are  used  in  some  institu- 
tiona.  Even  with  special  precautions  and  an  unusually  large  proportion  of 
nurses  to  patients,  we  have  not  been  able  to  avoid  "house"  infection  at  the 
•^>hn8  Hopkins  Hospital.  T.  B.  Futcher  has  analyzed  the  31  cases  contracted 
in  the  hospital  among  our  first  1,500  cases;  physicians,  5  *  among  a  total  of 

•  Onlj  thrrn*  of  these  were  in  attendance  on  typhoid  cases.    Two  of  the  five  died. — 
Oppfikfimef  and  Oehsner. 
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288;  nurses,  15  of  a  total  of  407;  patients,  8  out  of  a  total  of  47,956  admiB- 
sions;  4  of  these  occurred  in  a  small  ward  epidemic.  Two  orderlies  were 
infected  while  caring  for  typhoid  patients,  and  one  woman  in  charge  of  a 
supply  room,  where  she  only  handled  clean  linen.  Newman  concludes  from 
his  study  of  typhoid  fever  in  London  that  direct  personal  infection,  and  infec- 
tion through  food  are  the  two  common  channels  for  its  propagation. 

(b)  Infection  of  water  is  the  most  common  source  of  widespread  epi- 
demics, many  of  which  have  been  shown  to  originate  in  the  contamination 
of  a  well  or  a  spring.  A  very  striking  one  occurred  at  Plymouth,  Pa.,  in 
1885,  which  was  investigated  by  Shakespyeare.  The  town,  with  a  population 
of  8,000,  was  in  part  supplied  with  drinking-water  from  a  reservoir  fed  bj 
a  mountain  stream.  During  January*  February,  and  March,  in  a  cottage 
by  the  side  of  and  at  a  distance  of  from  60  to  80  feet  from  this  stream^  a 
man  was  ill  with  typhoid  fever.  The  attendants  were  in  the  habit  at  night 
of  throwing  out  the  evacuations  on  the  ground  toward  the  stream.  During 
these  months  the  ground  was  frozen  and  covered  with  snow.  In  the  latter 
part  of  March  and  early  in  April  there  was  considerable  rainfall  and  a  thaw, 
in  which  a  large  part  of  the  three  months'  accumulation  of  discharges  was 
washed  into  a  brook,  not  60  feet  distant.  At  the  very  time  of  this  thaw 
the  patient  had  numerous  and  copious  discharges.  About  the  10th  of  April 
cases  of  typhoid  fever  broke  out  in  the  town,  appearing  for  a  time  at  the 
rate  of  fifty  a  day.  In  all  about  1,200  people  were  attacked.  An  immense 
majority  of  all  the  cases  were  in  the  part  of  the  town  which  received  water 
from  the  infected  reservoir. 

The  experience  of  Maidstone  in  18S>7  illustrates  the  widespread  and  seri- 
ous character  of  an  epidemic  when  the  water-supply  becomes  badly  contami- 
nated. The  outbreak  began  about  the  middle  of  September^  and  within  the 
first  two  weeks  509  cases  were  reported.  By  October  27th  there  were  1,748 
cases,  and  by  November  17th  1,848  cases.  In  all,  in  a  population  of  35,000, 
about  1,900  persons  were  attacked. 

(f )  Typhoid  Carriers. — The  bacilli  may  persist  for  years  in  the  bile  pas- 
sages and  intestines  of  persons  in  good  health.  They  have  been  found  by 
Young  in  the  urinary  bladder,  and  by  Hunner  in  the  gall-bladder,  ten  and 
twenty  years  after  the  fever,  and  there  have  been  cases  of  typhoid  bone  leaion 
from  which  the  bacilli  were  isolated  many  years  after  the  primary  attack. 
Within  the  past  few  years  the  work  of  Strassburg  observers  has  called  attention 
to  a  group  of  chronic  typhoid  carriers  of  the  first  importance  in  tlie  spread 
of  the  disease.  One  woman,  a  baker,  had  typhoid  fever  ten  years  preriously. 
The  bacilli  were  found  in  large  numbers  in  her  stools.  Every  new  emj^yee 
in  the  bakery  sooner  or  later  became  seriously  ill  with  tyj^oid-like  symptoms, 
and  in  two  persons  the  disease  proved  fatal.  Several  localized  efN demies  have 
been  traced  to  these  carriers,  particularly  in  asylums,  as  determined  by  the 
Strassburg  observers.  Soper  reporta  an  instance  in  which  a  code,  apparently 
in  perfect  health,  but  in  whose  stcwls  bacilli  had  l)een  present  in  large 
numbers,  had  been  responsible  for  the  occurrence  of  typhoid  in  seven  honse- 
holda  in  five  years.  Apparently  there  is  no  limit  to  the  length  of  time  in 
which  the  bacilli  may  remain  in  the  bile  passages  and  pass  into  the  stools. 
Dean  reports  a  case  of  a  carrier  of  twenty-nine  years'  standing,  and  instances 
of  even  longer  duration  are  recorded.     The  paratyphoid  baciUua  may  be  ear- 


TYPHOID    FEVER 


mi  m  the  eaiBe  waj.  An  epidemk  of  l^  eageg  in  a  French  barrack  waa 
(hcn)  to  A  cook  who  was  infected  with  n  paratyplioiJ  btieillus. 

{dj  Inffction  of  Food. —  ^lilk  may  \ye  the  source  of  inflection.  One  of 
tkoMst  thoroughly  &tudie<l  epidennt^s  due  to  this  ctmse  was  that  investigaVed 
b  Balkrd  in  Islington.  The  milk  may  be  contaminated  by  infected  water 
tmi  in  cleaning  tlie  cans.  The  milk  epidemics  have  been  collected  by  Ernest 
Hilt  ttiHi  by  Kober. 

The  germ*  may  be  conveyed  in  iw,  salads  of  various  sorts^  etc.  The 
dlllgHr  of  ealing  et4ery  and  other  uneo*:)ked  vegetables^  which  have  grown 
ui  Ml  on  wbkh  infected  material  has  been  used  as  a  fertilizer,  must  not 

Uath  attention  lias  been  ]iaid  of  late  years  to  the  o^sUr  as  a  source  of 
iftfixtion.  In  several  epidemics,  such  as  that  in  Mtddletown.  reported  by 
C<ttik,  that  in  Naples,  by  Lavis,  and  in  the  outlireak  which  tn-curred  at  Win- 
dwrtiT,  the  cliain  of  circumstantial  evidemc  H.'cms  coin  pi  etc.  Most  ^u^gt»s- 
tiw  i|ii>rHdic  cases  have  also  been  ret orded  by  Ei oa<llKnii  iind  others,  Foote 
iWitmI  that  oysters  taken  from  the  ft*eiIin'r-trn)Mn*ls  in  rivers  c4->ntain  a  larger 
Dumhirr  oi  microorganisms  of  all  sorts  than  those  froiu  the  sea.  Chiintemesse 
imhu  V  :d  bacilli  in  oysters  which  had  lain  in  inlVrted  sia-vvater,  even 
rflrf  id  been  transferrf^d  to  and  kepi;  in  fresh  water  for  a  time.     i\  \\\ 

FiftW,  working  in  tJte  latmratories  of  the  Dcjiartmeiit  of  Health,  New  York 
\\*M\i\,  coniinns  tlie  observations  of  botli  Foote  and  llianletijcsse,  but  he 
cwil«l  not  tUHe/tnine  tliat  the  bacilli  were  able  to  miilttply  within  the  oysters. 
MftNiy.  in  his  report  to  the  French  (Jovernment  (UMK>),  admits  the  p*>ssihility 
rf  Bjri4rr  infect ion«  hut  he  thinks  thwt  the  oyster  phiys  a  very  small  roh  in 
to  the  total  morbidity  of  the  disease.  Mussels  have  also  been  found 
Bated  with  typhoid  bacilli,  and  it  is  stattKl  that  dried  tish  have  carried 
I  ibnftetioii. 

I       iO  flies. — The  imjx)rtance  of  fh4?s  in   the  transmission   of  the   disetise 

I  fK  tiraught  out  very  strongly  in  the  Simojsh-American  \\  ar  in  18'J8.     The 

I  BipQri  of  the  Commission   (B«ed^  Vaughan,  and  Shakespeare)    states  tliai 

I  "li»-  .ndonbteilly  the  moj>it  active  agents  in  the  spread  of  typhoid  fever. 

I  KIm  I  Ay  visited  and  M  on  the  inl'*TttKl  IWal  matter  and  the  focid 

I  ilthc  meaa^tent.  ♦  .  ,  Typhoid  fever  was  iimch  less  frerjnent  among  members 

I  d Iha  meisea  who  ba<l  their  uiess-tcnts  screeiiefi  than  it  was  among  those  who 

[  M  in  such  prwautions.^'     In  the  South  African  War  there  was  a  ^^erfect 

lp%ltof  flie&»  particularly  in  tlic  typhoid  fever  tents,  and  iHo^ng  the  army 

llVCIoat  Ibe  opinion  was  universal  that  they  liad  a  great  deal  to  rlo  with  the 

JiMoitBation  of  tl^e  disease.     Firth  ai>d  llorrocks  demonstrated  the  readi^ 

DM  with  which   tlics»  after  feeding  on  typhoid  stcx>ls  or  fresh  cultures  of 

lipiwiid  bacilli,  could  infccl  sterile  mrdia.     One  of  the  most  interesting  studies 

<•  tbt  c|iiestion  was  made  in  the  Chicago  epidemic  of  VJ02  hy  Alict*  Hamil- 

.  IttL    Fliea  caught  in  two  untlrained  privies,  on  the  fences  of  twn  yards,  on 

llht  vaUi  of  two  houses,  and  in  tlve  room  of  a  typhoid-fever  patient,  were  used 

eighteen  tubcs^  and  fr(uu  the  of  these  tubes  typhoid  bacilli  were 


(/)  C^mimwinalion  of  the  Soii — Filth,  bad  sewers,  or  ceBspools  can  not 
^  thnielv«i  cause   typhoid  fever,  hut  they   furnisli  the  conditions  suitable 
f^r  Ihi  piceervation  of  the  bacillus^  aud  fxissibly  fur  its  pn^p^igation. 
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Dust  may  be  an  important  factor^  though  it  has  been  shown  that  the 
bacilli  die  very  quickly  when  desiccated.  In  the  dust  storms  during  the  South 
African  War  the  food  was  often  covered  with  dust.  Possibly,  too,  a3  Bar- 
ringer  suggests,  the  dust  on  the  railway  tracks  may  become  contaminated! 
Men  working  on  the  tracks  are  very  liable  to  infection. 

Modes  of  Infection. — We  may  recognize  the  following  groups:  (a) 
Ordinary  typhoid  fever  with  marked  enteric  lesions.  An  immense  majority 
of  all  the  cases  are  of  this  character;  and  while  tlie  spleen  and  mesenteric 
glands  are  involved  the  lymphatic  apparatus  of  the  intestinal  walls  bears  the 
brunt  of  .the  attack.  (6)  Cases  in  which  the  intestinal  lesions  are  very  slight, 
and  may  be  found  only  after  a  very  careful  search.  In  reviewing  the  cases  of 
"typhoid  fever  without  intestinal  lesions,"  Opie  and  Bassett  call  attention  to 
the  fact  that  in  many  negative  cases  slight  lesions  really  did  exist,  while  in 
others  death  occurred  so  late  that  the  lesions  might  have  healed.  In  some 
cases  the  disease  is  a  general  septicaemia  with  symptoms  of  severe  intoxication 
and  high  fever  and  delirium.  In  others  the  main  lesions  may  be  in  organs — 
liver,  gall-bladder,  pleura,  meninges,  or  even  the  endocardium,  (c)  Cases  in 
which  the  typhoid  hacillus  enters  the  body  without  causing  any  lesion  of  th0 
intestine.  In  a  number  of  the  earlier  cases  reported  as  such  the  demonstra- 
tion of  the  typhoid  bacillus  was  inconclusive.  In  others  the  intestine  showed 
tuberculous  ulcers,  through  which  the  organisms  may  have  entered.  But  after 
excluding  all  these,  a  few  cases  remain  in  which  the  demonstration  of  the 
typhoid  bacillus  was  conclusive,  cases  in  which  death  occurred  early,  and  yet 
after  a  very  careful  search  no  intestinal  lesions  could  be  found.  There  were 
4  cases  in  this  series.  Undoubtedly  the  intestinal  lesions  may  be  so  slight  as 
not  to  be  recognizable  at  autopsy,  (d)  Mixed  infections.  It  is  well  to 
distinguish,  as  Dreschfeld  pointed  out,  between  double  infections,  as  with 
bacillus  tuberculosis,  the  diphtheria  bacillus,  and  the  plasmodia  of  Laveran,  in 
which  two  different  diseases  are  present  and  can  be  readily  distinguished,  and 
the  true  mixed  or  secondary  infections,  in  which  the  conditions  induced  by 
one  organism  favor  the  growth  of  other  pathogenic  forms;  thus  in  ordinary 
typhoid  fever  secondary  infection  with  the  colon  bacillus,  the  streptococcus, 
staphylococcus,  or  the  pneumococcus,  is  quite  common,  {e)  Para-typhoid  in- 
fections. In  1898  Gwyn  reported  a  remarkable  case  from  my  clinic,  which 
presented  all  of  the  clinical  features  of  typhoid  fever,  but  in  which  no  serum 
reaction  with  B.  typhosus  was  present.  From  the  blood  of  this  patient  he' 
isolated  in  pure  culture  a  bacillus,  differing  from  B.  typhosus,  but  having 
properties  intermediate  between  B.  typhosus  and  B.  coli.  This  organism  re- 
sembled one  which  was  isolated  in  1897  by  Widal  from  an  oesophageal  abscess, 
and  which  he  called  a  para-colon  bacillus.  In  1900  Cushing  reported  from  the 
Johns  Hopkins  Hospital  the  cultivation  of  a  similar  organism  from  a  costo- 
chondral  abscess  following  an  attack  resembling  typhoid  fever.  These  organ- 
isms belong  in  a  group  which  also  contains  B.  enferitidis,  described  as  the 
cause  of  meat  poisoning,  and  also  several  varieties  causing  diseases  in  ani- 
mals. Since  1900,  following  the  introduction  of  more  accurate  bacteriological 
methods,  similar  organisms  have  been  cultivated  from  numerous  cases  (now 
many  hundreds)  clinically  like  mild  typhoid.  Enlargement  of  the  spleen 
haa  been  quite  constantly  present,  while  rose  spots  have  been  frequently  seen, 
and  intestinal  symptoms,  even  hsemorrhages,  have  occurred,  but  perforation 
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has  not  been  met  with.    Many  cases  have  a  very  brief  but  acute  course,  re- 
sembling food  poisoning.    The  sequelse  of  ordinary  typhoid  fever  may  occur, 
and  the  para-typhoid  organism  has  been  isolated  from  the  lesions  of  osteo- 
myelitis, an  inflamed  testis,  and  a  chondrostemal  abscess.     In  the  ordinary 
work  of  a  medical  clinic  the  cases  are  not  very  common.    There  were  only  8  in 
the  last  500  cases  in  my  series.     There  have  been  about  15.  autopsies  (Birt), 
usually  with  intestinal  lesions.     There  is  nothing  in  the  clinical  or  anatomical 
features  to  differentiate  these  cases  from  ordinary  typhoid,  and  for  practical 
purposes  they  may  be  considered  the  same  disease.    The  question  is  a  bacterio- 
logical one,  and  the  diagnosis  rests  upon  the  cultural  peculiarities  of  the 
organism  isolated  from  the  blood  or  stools,  and  upon  the  agglutination  tests. 
(f)  Local  infections.    The  typhoid  bacillus  may  cause  a  local  abscess,  cystitis, 
or  cholecystitis   without    evidence   of   a    general   infection,     (g)   Terminal 
typhoid  infections.     In  rare  instances  the  bacillus  causes  a  fatal  infection 
towards  the  end  of  other  diseases.     The  subjects  may,  of  course,  be  typhoid 
carriers.     In  two  cases  of  malignant  disease  at  the  Johns  Hopkins  Hospital 
the  bacilli  were  isolated  from  the  blood,  and  tl.ere  were  no  intestinal  lesions. 
Prodticts  of  the  Growth  of  the  Bacilli. — Brieger  isolated  from  cultures 
a  poison  belonging  to  the  group  of  ptomaines — typhotoxin.    Later  he  and 
Fnenkel  isolated  a  poison  belonging  to  the  group  of  toxalbumins.    Accord- 
inj?  to  Pfeiffer,  the  chief  poison  belongs  to  the  intracellular  group  of  toxins. 
Sidney  Martin  has  isolated  a  poison  which  is  in  the  nature  of  a  secretion, 
but  does  not  differ  from  that  contained  within  the  bacterial  cell.     Injected 
into  animals  it  causes  lowering  of  temperature,  diarrhoea,  loss  of  weight,  and 
degeneration  of  the  myocardium.     Its  chemical  nature  is  not  known.     Sim- 
ilar, but  weaker,  poisons  may  also  be  isolated  from  cultures  of  Bacillus  coli 
and  other  members  of  this  group.     No  toxins  have  yet  been  isolated  which 
cause  changes  in  animals  at  all  comparable  to  typhoid  fever  in  human  beings. 
Macfadyen  and  Rowland,  by  mechanically  breaking  up  the  bacilli  after  they 
had  been  frozen  by  means  of  liquid  air,  obtained  toxins,  which  injected  into 
monkeys  had  both  antitoxic  and  antibacterial  properties. 

Morbid  Anatomy. — Intestines. — A  catarrhal  condition  exists  throughout 
the  small  and  large  bowel.  Specific  changes  occur  in  the  l3rmphoid  elements, 
chiefly  at  the  lower  end  of  the  ileum.  The  alterations  which  occur  are  most 
conveniently  described  in  four  stages  : 

(a)  Hyperplasia,  which  involves  the  glands  of  Peyer  in  the  jejunum  and 
ileum,  and  to  a  variable  extent  those  in  tlie  large  intestine.  The  follicles 
are  swollen,  grayish- white,  and  the  patches  may  project  3  to  5  mm.,  or  may  be 
still  more  prominent.  The  solitary  glands,  which  range  in  size  from  a  pin's 
head  to  a  pea,  are  usually  deeply  imbedded  in  the  submucosa,  but  project  to 
a  variable  extent.  Occasionally  they  are  very  prominent,  and  may  be  almost 
pedunculated.  Microscopic  examination  shows  at  the  outset  a  condition  of 
hypenemia  of  the  follicles.  Later  there  is  a  great  increase  and  accumula- 
tion of  cells  of  the  lymph-tissue  which  may  even  infiltrate  the  adjacent  mucosa 
and  the  muscularis ;  and  the  blood-vessels  are  more  or  less  compressed,  which 
gives  the  whitish,  anaemic  appearance  to  the  follicles.  The  cells  have  all 
the  characters  of  ordinary  lymph-corpuscles.  Some  of  them,  however,  are 
larger,  epithelioid,  and  contain  several  nuclei.  Occasionally  cells  containing 
red  blood-corpuscles  are  seen.  This  so-called  medullary  infiltration,  which  is 
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always  more  intense  toward  the  lower  end  of  the  ileum)  reaches  its  height: 
from  the  eighth  to  the  tenth  day  and  then  undergoes  one  of  two  changes^ 
resolution  or  necrosis.  Death  very  rarely  takes  place  at  this  stage.  Besolution. 
is  accomplished  by  a  fatty  and  granular  change  in  the  cells,  which  are 
destroyed  and  absorbed.  A  curious  condition  of  the  patches  is  produced  at 
this  stage,  in  which  they  have  a  reticulated  appearance,  the  plaques  a  surface 
reiiculee.  The  swollen  follicles  in  the  patch  undergo  resolution  and  shrink 
more  rapidly  than  the  surrounding  framework,  or  what  is  more  probable  the 
follicles  alone,  owing  to  the  intense  hyperplasia,  become  necrotic  and  disin- 
tegrate, leaving  the  little  pits.  In  this  process  superficial  haemorrhages  may 
result,  and  small  ulcers  may  orginate  by  the  fusion  of  these  superficial  losses, 
of  substance. 

Except  histologically  there  is  nothing  distinctive  in  the  hyperplasia  of  the 
lymph-follicles ;  but  apart  from  typhoid  fever  we  rarely  see  in  adults  a  marked 
affection  of  these  glands  with  fever.  In  children,  however,  it  is  not  uncom- 
mon when  death  has  occurred  from  intestinal  affections,  and  it  is  also  met 
with  in  measles,  diphtheria,  and  scarlet  fever. 

(6)  Necrosis  and  Sloughing, — \Mien  the  hyperplasia  of  the  lymph-follicles 
reaches  a  certain  grade,  resolution  is  no  longer  possible.  The  blood-vesseU 
become  choked,  there  is  a  condition  of  anaemic  necrosis,  and  sloughs  form 
which  must  be  separated  and  thrown  off.  The  necrosis  is  probably  due  in 
great  part  to  the  direct  action  of  the  bacilli.  According  to  Mallory,  there 
occurs  a  proliferation  of  endothelial  cells  due  to  the  action  of  a  toxin.  These 
cells  are  phagocytic  in  character,  and  the  swelling  of  the  intestinal  lymphoid 
tissue  is  due  almost  entirely  to  their  formation.  The  necrosis,  he  thinks,, 
is  due  to  the  occlusion  of  the  veins  and  capillaries  by  fibrinous  thrombi,  which 
owe  their  origin  to  degeneration  of  phagocytic  cells  beneath  tlie  lining  endo- 
thelium of  the  vessels.  The  process  may  be  superficial,  affecting  only  the 
upper  part  of  the  mucous  coat,  or  it  may  extend  to  and  involve  the  submu* 
cosa.  The  "slough^'  may  sometimes  lie  upon  the  Peyer's  patch,  scarcely 
involving  more  than  the  epithelium  (Marchand).  It  is  always  more  intense 
toward  the  ileo-ca?cal  valve,  and  in  very  severe  cases  the  greater  part  of  the 
mucosa  of  the  last  foot  of  the  ileum  may  be  converted  into  a  brownish-black 
eschar.  The  necrotic  area  in  the  solitary  glands  forms  a  yellowish  cap 
which  often  involves  only  the  most  prominent  point  of  a  follicle.  The  extent 
of  the  necrosis  is  very  variable.  It  may  pass  deep  into  the  muscular  coat,, 
reaching  to  or  even  perforating  the  peritoneum. 

(c)  Ulceration. — The  separation  of  the  necrotic  tissue— the .  sloughing — 
is  gradually  effected  from  the  edges  inward,  and  results  in  the  formation 
of  an  ulcer,  the  size  and  extent  of  which  are  directly  proportionate  to  the 
amount  of  necrosis.  If  this  be  superficial,  the  entire  thickness  of  the  mucosa 
may  not  be  involved  and  the  loss  of  substance  may  be  small  and  shallow* 
More  commonly  the  slough  in  separating  exposes  the  submucosa  and  mus- 
cularis,  particularly  the  latter,  which  forms  the  floor  of  a  majority  of  all 
tj'phoid  ulcers.  It  is  not  common  for  an  entire  Pcyer's  patch  to  slough 
away,  and  a  perfectly  ovoid  ulcer  opposite  to  the  mesentery  is  rarely  seen. 
Irregularly  oval  and  rounded  forms  are  most  common.  A  large  patch  may 
present  three  or  four  ulcers  divided  by  septa  of  mucous  membrane.  The 
terminal  6  or  8  inches  of  the  mucous  membrane  of  the  ileum  may  form  & 
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Iirge  ulcer,  in  which  are  here  and  there  islands  of  mucosa.  The  edges  of 
the  ulcer  are  usually  swollen,  soft,  sometimes  congested,  and  often  under- 
mined. At  a  late  period  the  ulcers  near  the  valve  may  have  very  irregular 
sinuous  borders.  The  base  of  a  typhoid  ulcer  is  smooth  and  clean,  being 
usually  formed  of  the  submucosa  or  of  the  muscularis. 

There  may  be  large  ulcers  near  the  valve  and  swollen  hyperaemic  patches 
of  Peyer  in  the  upper  part  of  the  ileum. 

(d)  Healing. — This  begins  with  the  development  of  a  thin  granulation 
tiffiue  which  covers  the  base.  Occasionally  an  appearance  is  seen  as  if  an 
ulcer  had  healed  in  one  place  and  was  extending  in  another.  The  mucosa 
gradually  extends  from  the  edge,  and  a  new  growth  of  epithelium  is  formed. 
The  glandular  elements  are  reformed ;  the  healed  ulcer  is  somewhat  depressed 
and  is  usually  pigmented.  In  death  during  relapse  healing  ulcers  may  be 
seen  in  some  patches  with  fresh  ulcers  in  others. 

We  may  say,  indeed,  that  healing  begins  with  the  separation  of  the 
doughs,  as,  when  resolution  is  impossible,  the  removal  of  the  necrosed  part 
is  the  first  step  in  the  process  of  repair.  In  fatal  cases,  we  seldom  meet  with 
eridences  of  cicatrization,  as  the  majority  of  deaths  occur  before  this  stage 
is  reached.  It  is  remarkable  that  no  matter  how  extensive  the  ulceration  has 
been,  healing  is  never  associated  with  stricture,  and  typhoid  fever  does  not 
^pear  as  one  of  the  causes  of  intestinal  obstruction.  Within  a  very  short 
time  all  traces  of  the  old  ulcers  disappear. 

Labge  Intestine. — The  caecum  and  colon  are  affected  in  about  one-third 
of  the  cases.  Sometimes  the  solitary  glands  are  greatly  enlarged.  The  ulcers 
are  usually  larger  in  the  caecum  than  in  the  colon. 

Perfobation  of  the  Bowel. — Incidence  at  Autopsy. — J.  A.  Scott's  fig- 
urea,  embracing  9,713  cases  from  recent  English,  Canadian,  and  American 
wurces,  give  351  deaths  from  perforation  among  1,037  deaths  from  all 
cauaes,  a  percentage  of  33.8  of  the  deaths  and  3.6  of  the  cases.  The  German 
statistics  give  a  much  lower  proportion  of  deaths  from  perforation;  Munich 
in  2,000  autopsies,  5.7  per  cent,  from  perforation ;  Basle  in  2,000  autopsies, 
1.3  per  cent,  from  perforation ;  Hamburg  in  3,686  autopsies,  1.2  per  cent, 
from  perforation  (Hector  Mackenzie,  Lancet,  1903).  At  the  Johns  Hopkins 
Hospital  among  1,500  cases  of  typhoid  fever  there  were  43  with  perforation. 
Twenty  of  these  were  operated  upon,  with  7  recoveries.  One  other  case  died 
rf  the  toxaemia  on  the  eighth  day  after  operation.  At  the  Pennsylvania  Hos- 
pital there  were  50  cases  of  perforation  among  1,948  cases.  Chomel  remarks 
that  "the  accident  is  sometimes  the  result  of  ulceration,  sometimes  of  a  true 
eschar,  and  sometimes  it  is  produced  by  the  distention  of  the  intestine,  caus- 
ing the  rupture  of  tissues  weakened  by  disease."  As  a  rule,  sloughs  are 
adherent  about  the  site  of  perforation.  The  site  is  usually  in  the  ileum, 
232  times  in  Hector  Mackenzie's  collection  of  264  cases;  the  jejunum  twice, 
the  large  intestine  22  times,  and  the  appendix  9  times  in  his  series.  As  a 
mle,  the  perforation  occurs  within  twelve  inches  of  the  ileo-caecal  valve. 
There  may  be  two  or  three  separate  perforations.  J.  A.  Scott  describes  two 
distinct  varieties:  first,  the  more  common  single,  circular,  pin-point  in  size, 
due  to  the  extension  of  a  necrotic  process  through  the  base  of  a  small  ulcer. 
The  second  variety,  produced  by  a  large  area  of  tissue  becoming  necrotic, 
ranges  in  size  from  the  finger-tip  to  3  cm.  in  diameter. 
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Dcntk  from  hmnoirhaf/e  occurred  in  9!^  nf  the  Muiiieh  cases,  and  in 
of  137  deaths  in  my  1,500  cases.  The  bleeding  seems  to  result  directly  fri 
the  separation  of  the  sloughs.  I  was  not  able  in  any  instance  to  fiid  1 
bleeding  vessel.  In  one  case  only  a  single  patch  had  sloughed,  and  a  fira 
clot  was  adherent  to  it.  The  Fjleeding  may  also  come  from  tlie  soft  swoUei 
edges  of  the  patch. 

The  mesenteric  glands  show  h}'pera?mia  and  subsequently  become  great 
swollen.  Spots  of  nec^rosis  are  common.  In  several  of  my  cases  suppuratii 
had  occurred,  and  in  one  a  large  abscess  of  the  mesentery  was  present.  TI 
rupture  of  a  softened  or  suppurating  mesenteric  gland,  of  wliieh  there 
only  a  few  cases  in  the  literature,  may  cause  either  fatal  haemorrhage 
peritonitis,  LeConte  has  successfully  operated  upon  the  latter  conditio! 
The  bunch  of  glands  in  the  mesentery,  at  the  lower  end  of  the  ileum^ 
especially  involved.    The  retroperitoneal  glands  are  also  swollen. 

The  splren  is  invariably  enlarged  in  the  early  stages  of  the  disease. 
11  of  my  series  it  exceeded  20  ounces  (600  grams)  in  weights,  in  one  9<J 
grams.  The  tissue  is  soft,  even  diffluent.  Infarction  is  not  infrequent.  Bu' 
ture  may  occur  spontaneously  or  as  a  result  of  injury.  In  the  ilunich  autop 
sies  there  were  5  instances  of  rupture  of  the  spleen,  one  of  which  res^lta 
from  a  gangrenous  abscess. 

The  bone-marrow  shows  changes  very  similar  to  those  in  the  Ijonphoj 
tissues,  and  there  may  he  foci  of  necrosis  (Longcope). 

The  Uver  shows  signs  of  parenchymatous  degeneration.  Early  in  th 
disease  it  is  h^-peraeroic,  and  in  a  majority  of  instances  it  is  swollen,  somi 
what  pale,  on  section  tnrbid,  and  microscopically  the  cells  are  very  granul 
and  loaded  with  fat.  Nodular  areas  fmiscroBcopic)  occur  in  many  cases^ 
described  by  Han  ford.  Reed,  in  Welch's  laboratory,  could  not  determi: 
any  relation  between  the  groups  of  bacilli  and  these  areas  (Studies  II).  Sorti 
of  the  nodules  are  lymphoid,  others  are  necrotic.  In  12  of  the  Munich  auto 
sies  liver  abscess  was  found,  and  in  3,  acute  yellow  atrophy.  In  3  of  tb 
series  liver  abscess  occurred.  Pylephlebitis  may  follmv  abscess  of  the  niese: 
tery  or  perforation  of  the  appendix,  Atfections  of  t!ic  goll-hladder  are  0' 
uncommon,  and  are  fully  described  under  the  clinical  features. 

Kidneys. — Cloudy  swelling,  with  granular  degeneration  of  the  cells 
the  convoluted  tuhules,  less  commonly  an  acute  nephritis,  may  be  preseo 
Raver,  Wagner,  and  others  described  the  occurrence  of  numerous  small  area 
infiltrated  with  round  cells,  which  may  have  the  appearance  of  lymphoma^ 
or  may  pass  on  to  softening  and  suppuration,  producing  the  so-called  miliar 
abscesses,  of  whicli  there  were  7  cases  in  this  series.  The  typhoid  bacilli  ha 
been  found  in  these  areas.  They  may  also  he  found  in  the  urine.  The  kv 
neys  in  cases  nf  typhoid  bacilloria  may  show  no  changes  other  than  clom 
swelling.  Diphtheritic  inflammation  of  the  pelvis  of  the  kidney  may  occal 
It  was  present  in  3  of  my  cases,  m  one  of  which  the  tips  of  the  papillap  wd 
also  affected.  Catarrh  of  the  bladder  is  not  uncommon.  Diphtheritic  ij 
flammation  of  tliis  viscus  may  also  occur.    Orchitis  is  occasionally  met  witk 

Respiratory  Orgaxs.— Ulceration  of  the  Iarvn,x  occurs  in  a  certain  nil; 
her  of  eases;  in  the  Munich  series  it  was  noted  107  times.     It  may  corae 
at  the  same  time  as  the  ulceration  in  the  ileum.     It  occurs  in  the  poeteri 
wall,  at  the  insertion  of  the  cords,  at  the  base  of  the  epiglottis,  and  on  t 
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aiy-epiglottidean  folds.    The  cartilages  are  very  apt  to  become  involved.    In 
the  later  periods  ulcers  may  be  present. 

(Edema  of  the  glottis  was  present  in  20  of  the  Munich  cases,  in  8  of 
which  tracheotomy  was  performed.  Diphtheritis  of  the  pharynx  and  larynx 
is  not  very  uncommon.  It  occurred  in  a  most  extensive  form  in  2  of  my 
cueB.  Lobar  pneumonia  may  be  found  early  in  the  disease  (see  Pneumo- 
typhns),  or  it  may  be  a  late  event.  Hypostatic  congestion  and  the  condition 
of  the  lung  spoken  of  as  splenization  occur.  Gangrene  of  the  lung  occurred 
in  40  cases  in  the  Munich  series;  abscess  of  the  lung  in  14;  hsemorrhagic 
infarction  in  129.  Pleurisy  is  not  a  very  common  event.  Fibrinous  pleurisy 
occurred  in  about  6  per  cent,  of  the  Munich  cases,  and  empyema  in  nearly  2 
per  cent. 

Changes  in  the  Circulatory  System. — Heart  Lesions, — Endocarditis, 
while  not  a  common  complication,  is  probably  more  frequent  than  is  gener- 
tlly  supposed.  It  was  present  without  being  suspected  in  3  out  of  105  autop- 
8ie6  in  this  series,  while  in  3  other  cases  of  my  series  the  clinical  symptoms 
fuggested  its  presence.  The  typhoid  bacilli  have  been  found  in  the  vegeta- 
tions. Pericarditis  was  present  in  14  cases  of  tjie  Munich  autopsies.  Myo* 
carditis  is  not  very  infrequent.  In  protracted  cases  the  muscle-fibre  is 
usually  soft,  flabby,  and  of  a  pale  yellowish-brown  color.  The  softening  may 
be  extreme,  though  rarely  of  the  grade  described  by  Stokes  in  typhus  fever, 
in  which,  when  held  apex  up  by  the  vessels,  the  organ  collapsed  over  the 
hand,  forming  a  mushroom-like  cap.  Microscopically,  the  fibres  may  show 
little  or  no  change,  even  when  the  impulse  of  the  heart  has  been  extremely 
feeble.  A  granular  parenchymatous  degeneration  is  common.  Fatty  degen- 
eration may  be  present,  particularly  in  long-standing  cases  with  anaemia. 
The  hyaline  change  is  not  common.  The  segmenting  myocarditis,  in  which 
the  cement  substance  is  softened  so  that  the  muscles  separate,  has  also  been 
found,  but  probably  as  a  post-mortem  change. 

Lesions  of  the  Blood-vessels. — Changes  in  the  arteries  are  not  infrequent. 
In  21  of  52  cases  in  our  series,  in  which  there  were  notes  on  the  state  of  the 
aorta,  frc^sh  endarteritis  was  present,  and  in  13  of  62  cases  in  which  the 
condition  of  the  coronary  arteries   was  noted  similar  changes  were  found 
(Thayer).     Arteritis  of  a  peripheral  vessel  with  thrombus  formation  is  not 
uncommon.     Bacilli  have  been  found  in  the  thrombi.     The  artery  may    be. 
blocked  by  a  thrombus  of  cardiac  origin — an  embolus — but  in  the  great  major- 
ity of  instances  they  are  autochthonous  and  due  to  arteritis,  obliterating  or 
partial.     Thrombosis  in  the  veins  is  very  much  more  frequent  than  in  the 
arteries,  but  is  not  such  a  serious  event.     It  is  most  frequent  in  the  femoral, 
and  in  the  left  more  often  than  the  right.     The  consequences  are  fully  con- 
sidered under  the  symptoms. 

Nervous  System. — There  are  very  few  obvious  changes  met  with.  Men- 
ingitis is  extremely  rare.  It  occurred  in  only  11  of  the  2,000  Munich  cases. 
The  exudation  may  be  either  serous,  sero-fibrinous,  or  purulent,  and  typhoid 
bacilli  have  been  isolated.  Five  cases  of  serous  and  one  of  purulent  menin- 
gitis occurred  in  our  series  (Cole).  Optic  neuritis,  which  occurs  sometimes 
in  typhoid  fever,  has  not,  so  far  as  I  know,  been  described  in  connection  with 
the  meningitis.  The  anatomical  lesion  of  the  aphasia — seen  not  infrequently 
in  children — is  not  known,  possibly  it  is  an  encephalitis.     Parenchymatous 
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changes  have  been  met  with  in  the  peripheral  nerves,  and  appear  to  be  not 
very  uncommon,  even  when  there  have  been  no  symptoms  of  neuritis. 

The  voluntary  muscles  show,  in  certain  instances,  the  changes  described 
by  Zenker,  which  occur,  however,  in  all  long-standing  febrile  affections,  and 
are  not  peculiar  to  typhoid  fever.  The  muscle  substance  within  the  sarco- 
lemma  undergoes  either  a  granular  degeneration  or  a  hyaline  transformation. 
The  abdominal  muscles,  the  adductors  of  the  thighs,  and  the  pectorals  are 
most  commonly  involved.  Bupture  of  a  rectus  abdominis  has  been  found 
post  mortem.  Hsemorrhage  may  occur.  Abscesses  may  develop  in  the  mus- 
scles  during  convalescence. 

Symptoms^ — In  a  disease  so  complex  as  tj^phoid  fever  it  will  be  well  first 
to  give  a  general  description,  and  then  to  study  more  fully  the  symptoms, 
complications,  and  sequelae  according  to  the  individual  organs. 

General  Description. — The  period  of  incubation  lasts  from  "eight 
to  fourteen  days,  sometimes  twenty-three"  (Clinical  Society),  during  whicH 
there  are  feelings  of  lassitude  and  inaptitude  for  work.  The  onset  is  rarely 
abrupt.  In  the  1,500  cases  chills  occurred  at  onset  in  334,  headache  in  1,117, 
anorexia  in  825,  diarrhoea  (without  purgation)  in  516,  epistaxis  in  323, 
abdominal  pain  in  443,  constipation  in  249,  pain  in  right  iliac  fossa  in  10. 
The  patient  at  last  takes  to  his  bed,  from  which  event,  in  a  majority  of  cases, 
the  definite  onset  of  the  disease  may  be  dated.  During  the  first  week  there 
is,  in  some  cases  (but  by  no  means  in  all,  as  has  long  been  taught),  a  steadji 
rise  in  the  fever,  the  evening  record  rising  a  degree  or  a  degree  and  a  hali 
higher  each  day,  reaching  103''  or  104''.  The  pulse  is  not  rapid  when  com- 
pared with  the  temperature,  full  in  volume,  but  of  low  tension  and  often 
dicrotic;  the  tongue  is  coated  and  white;  the  abdomen  is  slightly  distended 
and  tender.  Unless  the  fever  is  high  there  is  no  delirium,  but  the  patient 
complains  of  headache,  and  there  may  be  mental  confusion  at  night.  The 
bowels  may  be  constipated,  or  there  may  be  two  or  three  loose  movements 
daily.  Toward  the  end  of  the  week  the  spleen  becomes  enlarged  and  the 
rash  appears  in  the  form  of  rose-colored  spots,  seen  first  on  the  skin  of  the 
abdomen.    Cough  and  bronchitic  symptoms  are  not  uncommon  at  the  outset. 

In  the  second  week,  in  cases  of  moderate  severity,  the  symptoms  become 
aggravated;  the  fever  remains  high  and  the  morning  remission  is  slight 
The  pulse  is  rapid  and  loses  its  dicrotic  character.  There  is  no  longer  head- 
ache, but  there  are  mental  torpor  and  dulness.  The  face  looks  heavy;  the 
lips  are  dry;  the  tongue,  in  severe  cases,  becomes  dry  also.  The  abdominal 
symptoms,  if  present— diarrhoea,  t}Tnpanites,  and  tenderness — become  aggra- 
vated. Death  may  occur  during  this  week,  with  pronounced  nervous  symp- 
toms, or,  toward  the  end  of  it,  from  haemorrhage  or  perforation.  In  mild 
cases  the  temperature  declines,  and  by  the  fourteenth  day  may  be  normal. 

In  the  third  week,  in  cases  of  moderate  severity,  the  pulse  ranges  from 
110  to  130;  the  temperature  now  shows  marked  morning  remissions,  and 
there  is  a  gradual  decline  in  the  fever.  Tlie  loss  of  flesh  is  now  more  notice- 
able, and  the  weakness  is  pronounced.  Diarrhoea  and  moteorism  may  no\« 
occur  for  the  first  time.  Unfavorable  symptoms  at  this  stage  are  the  pul- 
monary complications,  increasing  feebleness  of  the  heart,  and  pronounced 
delirium  with  muscular  tremor.  Special  dangers  are  perforation  and  haemor- 
rhage. 
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With  the  fourth  week,  in  a  majority  of  instances,  convalescence  begins. 
The  temperature  gradually  reaches  the  normal  point,  the  diarrhoea  stops, 
tie  tongue  cleans,  and  the  desire  for  food  returns.  In  severe  cases  the  fourth 
and  even  the  fifth  week  may  present  an  aggravated  picture  of  the  third ;  the 
patient  grows  weaker,  the  pulse  is  more  rapid  and  feeble,  the  tongue  dry, 
and  the  abdomen  distended.  He  lies  in  a  condition  of  profound  stupor,  with 
low  muttering  delirium  and  subsultus  tendinum,  and  passes  the  faeces  and 
urine  involuntarily.  Failure  of  the  circulation  and  secondary  complications 
are  the  chief  dangers  of  this  period. 

In  the  fifth  and  sixth  weeks  protracted  cases  may  still  show  irregular 
fever,  and  convalescence  may  not  set  in  until  after  the  fortieth  day.  In  this 
period  we  meet  with  relapses  in  the  milder  forms  or  slight  recrudescence  of 
the  fever.     At  this  time,  too,  occur  many  of  the  complications  and  sequelae. 

Special  Features  and  Symptoms. — Mode  of  Onset, — As  a  rule,  the 
symptoms  come  on  insidiously,  and  the  patient  is  unable  to  fix  definitely 
the  time  at  which  he  began  to  feel  ill.  The  following  are  the  most  important 
deTiations  from  this  common  course: 

(a)  Onset  with  Pronounced,  Sometimes  Sudden,  Nervous  Manifestations. 
—Headache,  of  a  severe  and  intractable  nature,  is  by  no  means  an  infrequent 
initial  symptom.  Again,  a  severe  facial  neuralgia  may  for  a  few  days  put 
the  practitioner  off  his  guard.  In  cases  in  which  the  patients  have  kept 
about  and,  as  they  say,  fought  the  disease,  the  very  first  manifestation  may  be 
pronounced  delirium.  Such  patients  may  even  leave  home  and  wander  about 
for  days.  In  rare  cases  the  disease  sets  in  with  the  most  intense  cerebri* 
apinal  8}7nptoms,  simulating  meningitis — severe  headache,  photophobia,  re- 
taiction  of  the  head,  twitching  of  the  muscles,  and  even  convulsions.  Occa- 
aionally  drowsiness,  stupor,  and  signs  of  basilar  meningitis  may  exist  for  ten 
days  or  more  before  the  characteristic  sjTnptoms  develop ;  the  onset  may  be 
with  mania  and  marked  mental  symptoms. 

(b)  With  Pronounced  Pulmonary  Symptoms. — The  initial  bronchial  ca- 
tarrh may  be  of  great  severity  and  obscure  the  other  features  of  the  disease. 
More  striking  still  are  those  cases  in  which  the  disease  sets  in  with  a  single 
chill,  with  pain  in  the  side  and  all  the  characteristic  features  of  lobar  pneu- 
monia, or  of  acute  pleurisy;  or  tuberculosis  is  suspected. 

(c)  With  Intense  Gastro-intesiinal  Symptoms, — The  incessant  vomiting 
and  pain  may  lead  to  a  suspicion  of  poisoning,  or  the  patient  may  be  sent 
to  the  surgical  wards  for  appendicitis.    * 

(d)  With  symptoms  of  an  acute  nephritis,  smoky  or  bloody  urine,  with 
much  albumin  and  tube-casts. 

(e)  Ambulatory  Form. — Deserving  of  especial  mention  are  those  cases 
of  typhoid  fever  in  which  the  patient  keeps  about  and  attempts  to  do  work, 
or  perhaps  takes  a  long  journey  to  his  home.  He  may  come  under  observa- 
tion for  the  first  time  with  a  temperature  of  104°  or  105°,  and  with  the  rash 
well  out.  Many  of  these  cases  run  a  severe  course,  and  in  general  hospitals 
they  contribute  largely  to  the  total  mortality.  Finally,  there  are  rare  in- 
ptanees  in  which  typhoid  is  unsuspected  until  perforation  or  a  profuse  haem- 
orrhage from  the  bowels  occurs. 

Facial  Aspect. — Early  in  the  disease  the  cheeks  are  flushed  and  the 
eyes  bright.    Toward  the  end  of  the  first  week  the  expression  becomes  more 
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liftless,  and  when  the  disease  is  well  established  the  patient  has  a  dull  and 
heavy  look.  There  is  never  the  rapid  anaemia  of  malarial  fever,  and  the  color 
of  the  Ups  and  cheeks  may  be  retained  even  to  the  third  week. 

Fever. —  (a)  Regular  Course.  (Chart  I.) — In  the  stage  of  invasion  the 
fever  rises  steadily  during  the  first  five  or  six  days.  The  evening  tempera- 
ture is  about  a  degree  or  a  degree  and  a  half  higher  than  the  morning  re- 
mission, so  that  a  temperature  of  104**  or  105**  is  not  uncommon  by  the  end 
of  the  first  week.  Having  reached  the  fastigium  or  height,  the  fever  then 
persists  with  very  slight  daily  remissions.  The  fever  may  be  singularly  per- 
sistent and  but  little  influenced  by  bathing  or  other  measures.  At  the  end 
of  the  second  and  throughout  the  third  week  the  temperature  becomes  more 
distinctly  remittent.  The  difference  between  the  morning  or  evening  record 
may  be  3 "^  or  4°,  and  the  morning  temperature  may  even  be  normal.  It  falls 
by  lysis,  and  the  temperature  is  not  considered  normal  until  the  evening 
record  is  at  98.4**. 

(h)  Variations  from  the  typical  temperature  curve  are  common.  We  do 
not  always  see  the  gradual  step-like  ascent  in  the  early  stage ;  the  patients 
do  not  often  come  under  observation  at  this  time.  When  the  disease  sets  in 
with  a  chill,  or  in  children  with  a  convxdsion,  the  temperature  may  rise  at  once 
to  103°  or  104**.  In  many  cases  defervescence  occurs  at  the  end  of  the  second 
week  and  the  temperature  may  fall  rapidly,  reaching  the  normal  within  twelve 
ortwent}'  hours.  An  inverse  type  of  temperature,  high  in  the  morning  and  low 
in  the  evening,  is  occasionally  seen,  but  has  no  especial  significance. 

Sudden  falls  in  the  temperature  may  occur;  thus,  as  shown  in  Chart  11^ 
a  drop  of  6.4''  may  follow  an  intestinal  haemorrhage,  and  the  fall  may  be  very 
apparent  even  before  the  blood  has  appeared  in  the  stools.  Sometimes  dur- 
ing the  anaemia  which  follows  a  severe  haemorrhage  from  the  bowels  there  are 
remarkable  oscillations  in  the  temperature.  Hyperpyrexia  is  rare.  In  only 
58  of  1,500  cases  did  the  fever  rise  above  106°.  Before  death  the  fever  may 
rise;  the  highest  I  have  known  was  109.5**. 

(c)  Post-typhoid  Variations, —  (1)  Recrudescences. — After  a  normal  tem- 
perature of  perhaps  five  or  six  days,  the  fever  may  rise  suddenly  to  102°  or 
103*,  without  constitutional  disturbance,  furring  of  the  tongue,  or  abdomi- 
nal pymptoms.  After  persisting  for  from  two  to  four  days  the  temperature 
fails.  Of  1,500  cases,  92  presented  these  post-typhoid  elevations,  brief  notes 
of  which  are  given  in  the  Studies  on  Typhoid  Fever.  Constipation,  errors  in 
to,  or  excitement  may  cause  them.  These  attacks  are  a  frequent  source  of 
anxiety  to  the  practitioner.  Thoy  are  very  common,  and  it  is  not  always  possi- 
Mf  to  i^y  upon  what  they  depend.  In  some  cases  typhoid  or  colon  bacilli  are 
f'^und  in  the  blood.  As  a  rule,  if  the  rise  in  temperature  is  the  result  of  a  com- 
plication, such  as  pleurisy  or  thrombosis,  there  is  an  increase  in  the  leucocytes. 
Xalurally  one  suspects  at  the  outset  a  relapse,  but  there  is  an  absence  of  the 
>tfp-like  ascent,  and,  as  a  rule,  the  fever  falls  after  lasting  a  few  days. 

(2)  The  Sub-febrile  Stage  of  Convalescence. — In  children,  in  very  ner- 
Tous  patients,  and  in  cases  of  anaemia,  the  evening  temperature  may  keep 
up  for  weeks  after  the  tongue  has  cleaned  and  the  appetite  has  returned. 
This  may  usually  be  disregarded,  and  is  often  best  treated  by  allowing  tlie 
patient  to  get  up,  and  by  stopping  the  use  of  the  thermometer.  Of  course, 
it  is  important  not  to  overlook  any  latent  complications. 
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(3)  Hijpoihermm, — Low  temperatures  in  typhoid  fever  are  commoi 
following  the  tubs,  or  spontaneously  in  the  third  and  fourth  week  in  tl 
periods  of  marked  remissions,  and  following  haemorrhage.  An  interest ir 
form  is  the  persistent  hypothermia  of  eonvaleseence.  For  ten  days  or  more, 
partienlarly  in  the  protracted  cases  witli  great  emaciation,  the  temperature 
may  be  M.b°  or  97°.     It  is  of  no  special  significance, 

(d)  The  Fever  of  the  Relapse. — This  is  a  repetition  in  many  instanceil 
of  the  original  fever,  a  gradual  ascent  and  maintenance  for  a  few  days  at  t  j 
certain  height  Jind  then  a  gradual  decline.     It  is  shorter  than  the  origij 
pyrexia,  and  rarely  continues  more  than  two  or  three  weeks.     (Chart  I.) 

(e)  Afebrile  Typhoid. — There  are  cases  described  in  wliich  the  chief] 
features  of  the  disease  have  been  present  without  tlie  existence  of  fever,  Thef  1 
are  extremely  rare  in  this  country.  I  have  seen  a  case,  afebrile  at  the  tliiNJ 
teenth  day,  and  in  which  the  rose  spots  and  other  features  persisted  till  the] 
twenty-eighth  day, 

(/)    Chills  occur  (1)  sometimes  with  the  fever  of  onset;  (2)  occasionally | 
at  intervals  throughout  the  course  of  the  disease,  and  followed  by  sweats  (s 
called  sudoral  form);   (3)  with  the  advent  of  couiplieations,  pleurisy,  pneti* 
monia,  otitis  media,  phlebitis,  etc.;  (4)  with  active  antipyretic  treatment  hjl 
the  ccal-tar  remedies;   (5)   occasionally  during  the  period  of  defervescen 
without  relation  to  any  complication  or  sequel,  probably  due  to  a  septic  infeoj 
tion;   ((i)   after  the  injection  of  serum;  (?)  according  to  Herringham,  chil! 
may  result  from  constipation.    There  are  cases  in  which  throughout  the  latte 
half  of  the  disease  chills  recur  with  great  severity*     (See  Chills  in  Tj^phoi^ 
Fever,  Studies  IL) 

Ski N\— The  characteristic  rash  consists  of  hyperremic  spots,  which  appea 
from  the  seventh  to  the  tenth  day,  usually  at  first  upon  the  abdomen.  The 
are  slightly  raised,  flattened  papules,  which  can  be  felt  distinctly,  of  a 
red  color,  disappearing  on  pressure,  and  ranging  in  diameter  from  2  to  4 
They  were  present  in  93.2  per  cent,  of  the  white  patients  and  20,(1  per  ( 
of  the  colored.  They  come  out  in  successive  crops,  and  after  persisting  for 
two  or  three  days  they  disappear,  occasionally  leaving  a  brownish  stain.  Tfa 
spots  may  be  present  upon  the  back,  and  not  upon  the  abdomen.  The  erup 
tion  may  be  very  abundant  over  the  whole  skin  of  the  trunk,  and  on 
extremities.  There  were  81  in  which  they  occurred  on  the  arms,  17  on 
forearms,  43  on  the  thighs,  legs  15,  face  5,  hands  3.  The  cases  with  ver 
abundant  eruption  are  not  necessarily  more  severe.  As  already  noted,  th^ 
typhoid  bacilli  have  been  found  in  the  spots.  Of  variations  in  the  rash,  fr 
quently  the  spots  are  capped  by  small  vesicles.  A  profuse  miliary  or 
daminal  rash  is  not  uncommon.  In  38  cases  in  my  series  there  were  put 
puric  spots.  Three  of  the  cases  were  true  ha^morrhagic  typhoid  fever, 
rash  may  not  appear  until  the  relapse.  In  "21  cases  in  our  series  the  ro 
spots  eauie  out  after  the  patient  was  afebrile. 

A  branny  desquamation  is  not  rare  in  children,  and  common  in  adult 
ter  hydrotherapy.  Occasionally  the  skin  peels  off  in  large  flakes.  A  yelloi 
olor  of  the  palms  of  the  hands  and  soles  of  the  feet  is  not  uncommon. 

Among  other  skin  lesions  the  foHowing  may  be  mentioned: 

Enjthema. — It  is  not  very  unconmion  in  the  flrst  week  of  the  disease 
find  a  diffuse  erythematous  blush — E.  typhosum.     Sometimes  the  skin  maj 
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bare  a  peculiar  mottled  pink  and  white  appearance.  E.  exudativum,  E.  nodo< 
sum,  and  urticaria  may  be  present. 

Herpes. — Herpes  is  certainly  rare  in  typhoid  fever  in  comparison  with 
its  great  frequency  in  malarial  fever  and  in  pneumonia.  It  was  noted  in 
20  of  our  1^500  cases,  usually  on  the  lips. 

The  Taches  hleudtres — Peliomata — Macules  cerulece, — These  are  pale-blue 
or  steel-gray  spots,  subcuticular,  from  4  to  10  mm.  in  diameter,  and  of  irregu- 
lar outline.    They  are  due  to  lice  (see  Pediculosis). 

Shin  Gangrene. — Areas  of  superficial  gangrene  may  follow  the  prolonged 
use  of  an  ice-bag.  In  children  noma  may  occur ;  as  reported  by  McFarland 
in  the  Philadelphia  epidemic  of  1898,  there  were  many  cases  with  multiple 
areas  of  gangrene  of  the  skin.    The  nose,  ears,  and  genitals  may  be  attacked. 

Sweats. — At  the  height  of  the  fever  the  skin  is  usually  dry.  Profuse 
sweating  is  rare,  but  it  is  not  very  uncommon  to  see  the  abdomen  or  chest 
moist  with  perspiration,  particularly  in  the  reaction  which  follows  the  bath. 
Sweats  in  some  instances  constitute  a  striking  feature  and  may  occasionally 
be  associated  with  chilly  sensations  or  actual  chills.  Jaccoud  and  others  in 
France  have  especially  described  this  sudoral  form  of  typhoid  fever.  There 
may  be  recurring  paroxysms  of  chill,  fever,  and  sweats  (even  several  in 
twenty-four  hours),  and  the  case  may  be  mistaken  for  one  oif  malarial  fever. 
Profuse  sweats  may  occur  with  haemorrhage  or  perforation. 

(Edema  of  the  skin  occurs:  (1)  As  the  result  of  vascular  obstruction, 
most  commonly  of  a  vein,  as  in  thrombosis  of  the  femoral  vein.  (2)  In  con- 
nection with  nephritis,  very  rarely.  (3)  In  association  with  the  anaemia  and 
cachexia.  The  hair  falls  out  after  the  attack,  but  complete  baldness  is  rare. 
I  have  once  seen  permanent  baldness.  The  nutrition  of  the  nails  suffers,  and 
during  and  after  convalescence  tranverse  ridges  may  occur.  A  peculiar  odor 
is  exhaled  from  the  skin  in  some  cases.  Whether  due  to  a  cutaneous  exhalation 
or  not,  there  certainly  is  a  very  distinctive  smell  connected  with  many  patients. 
Nathan  Smith  describes  it  as  of  a  "semi-cadaverous,  musty  character." 

Lineix  atrophica. — Lines  of  atrophy  may  appear  on  the  skin  of  the  abdo- 
men, lateral  aspects  of  the  thighs  and  about  the  knees,  similar  to  those  seen 
after  pregnancy.  They  have  been  attributed  to  neuritis,  and  Duckworth  has 
reported  a  case  in  which  the  skin  adjacent  to  them  was  hyperaesthetic. 

Bed-sores  are  not  uncommon  in  protracted  cases,  with  great  emaciation. 
As  a  rule,  they  result  from  pressure  and  are  seen  upon  the  sacrum,  more 
rarelv  the  ilia,  the  shoulders,  and  the  heels.  These  are  less  common,  I  think, 
fiince  the  introduction  of  hydrotherapy.  Scrupulous  care  and  watchfulness 
do  much  for  their  prevention,  but  it  is  to  be  remembered  that  in  cases  with 
profound  involvement  of  the  nerve  centres  acute  bed-sores  of  the  back  and 
heels  may  occur  with  very  slight  pressure,  and  with  astonishing  rapidity. 

Boils  and  superficial  abscesses  constitute  a  common  and  troublesome  sequel. 

CiRcuL-iTORY  System. — The  blood  presents  important  changes.  The  fol- 
lowing statements  are  based  on  studies  which  W.  S.  Thayer  has  made  in 
my  wards  (Studies  I  and  III)  :  During  the  first  two  weeks  there  may  be 
little  or  no  change  in  the  blood.  Profuse  sweats  or  copious  diarrhoea  may, 
as  Hayem  has  shown,  cause  the  corpuscles — as  in  the  collapse  stage  of  cholera 
—to  rise  above  normal.  In  the  third  week  a  fall  usually  takes  place  in  cor- 
pujgoles  and  haemoglobin,  and  the  number  may  sink  rapidly  even  to  1,300,000 
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per  c.  mm.,  gradually  rising  to  normal  during  convalescence.  When  the  patient 
first  gets  up,  there  may  be  a  slight  fall  in  the  number  of  corpuscles.  The 
average  maximum  loss  is  about  1,000,000  to  the  c.  mm. 

The  amount  of  haemoglobin  is  always  reduced,  and  usually  in  a  greater 
relative  proportion  than  the  number  of  red  corpuscles,  and  during  recovery 
the  normal  color  standard  is  reached  at  a  later  period.  Leucopenia  is  preseni^ 
throughout  the  course.  Cold  baths  increase  temporarily  the  number  of  leuco- 
cytes in  the  peripheral  circulation.  The  absence  of  leucocjrtosis  may  be  a'fc^ 
times  of  real  diagnostic  value  in  distinguishing  typhoid  fever  from  yarioa0> 
septic  fevers  and  acute  inflammatory  processes.  The  polymorphonuclear  leu — 
oocytes  are  normal  in  number,  while  the  large  mononuclears  are  relatively 
increased.  When  an  acute  inflammatory  process  occurs  in  typhoid  fever  th^- 
leucocytes  show  an  increase  in  the  polynuclear  forms,  and  this  may  be  of  greafc- 
diagnostic  moment. 

The  post-typhoid  ansemia  may  reach  an  extreme  grade.  In  one  of  mjr 
patients  the  blood-corpuscles  sank  to  1,300,000  per  c.  mm.  and  the  haemoglobiiL 
to  about  20  per  cent.  These  severe  grades  of  ansemia  are  not  common  in  my 
experience.  In  the  Munich  statistics  there  were  54  cases  with  general  and^ 
extreme  ana?mia.    Of  changes  in  the  blood  plasma  very  little  is  known. 

The  pulse  in  typhoid  fever  presents  no  special  characters.  It  is  increased 
in  rapidity,  but  not  always  in  proportion  to  the  height  of  the  fever,  and  thia 
may  be  a  very  special  feature  in  the  early  stages.  There  is  no  acute  disease 
with  which,  in  the  early  stage,  a  dicrotic  pulse  is  so  frequently  associated. 
Even  with  high  fever  the  pulse  may  not  be  greatly  accelerated.  As  the  dis- 
ease progresses  the  pulse  becomes  more  rapid,  feebler,  and  small.  In  15  per 
cent,  of  our  cases  the  pulse  rate  rose  above  140.  In  the  extreme  prostration 
of  severe  cases  it  may  reach  150  or  more,  and  is  a  mere  undulation — the  so- 
called  running  pulse.  The  lowered  arterial  pressure  is  manifest  in  the  dusky 
lividity  of  the  skin  and  coldness  of  the  hands  and  feet. 

During  convalescence  the  pulse  gradually  returns  to  normal,  and  oc- 
casionally  becomes  very  slow.  After  no  other  acute  fever  do  we  so  frequently 
meet  with  bradycardia.  I  have  counted  the  pulse  as  low  as  30,  and  instances- 
are  on  record  of  still  fewer  beats  to  the  minute.  Tachycardia,  while  less  com- 
mon, may  be  a  very  troublesome  and  persistent  feature  of  convalescence. 

Blood  Pressure, — This  is  usually  from  115-125  mm.  Hg.  (Riva-Rocci 
instrument)  in  systole.  The  diastolic  pressure  has  the  normal  relationship 
to  the  systolic,  and  averages  85-100  mm.  Hg.  Tliere  is  a  gradual  fall  during 
the  course  to  about  100-110  mm.  Hg.  at  the  beginning  of  apyrexia.  In  two 
or  three  weeks  later  the  pressure  has  usually  returned  to  normal.  Haemor- 
rhage usually  produces  a  marked  fall  both  in  the  systolic  and  diastolic  pres- 
sure. In  some  cases  of  perforation  there  is  a  sharp  rise  in  systolic  pressure. 
Tubs  and  ice  sponges  usually  cause  a  rise  of  10-20  mm.  Hg. 

The  heart-sounds  may  be  normal  throughout  the  course.  In  severe  cases,, 
the  first  sound  becomes  feeble  and  there  is  often  to  be  heard,  at  the  apex  and 
along  the  left  sternal  margin,  a  soft  systolic  murmur,  which  was  present  in 
22  per  cent,  of  our  cases.  Absence  of  the  first  sound  is  rare.  Gallop  rhythm 
is  not  uncommon.  In  the  extreme  feebleness  of  the  graver  forms,  the  first 
and  second  sound  become  very  similar,  and  the  long  pause  is  much  shortened 
(embrvocardia). 
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Of  cardiac  complications,  pericarditis  is  rare  and  has  been  met  with  chiefly 
in  children  and  in  association  with  pneumonia.  It  was  present  in  three  of 
my  series  and  occurred  in  only  14  of  the  2,000  Munich  post  mortems.  Endo* 
mditis  was  found  post  mortem  in  three  cases,  and  the  physical  signs  sug- 
gested its  presence  in  three  other  cases  in  the  series.  Myocarditis  is  more 
common,  and  is  indicated  by  a  progressive  weakening  of  the  heart-sounds  and 
enfeeblement  of  the  action  of  the  organ. 

Cfmplications  in  the  Arteries. — Arteritis  with  thrombus  formation  oc- 
curred in  four  cases  in  the  series,  one  in  the  branches  of  the  middle  cerebral, 
two  in  the  femoral,  and  one  in  the  brachial.  In  one  case  gangrene  of  the  leg 
followed.  I  saw  a  similar  case  with  Roddick,  in  Montreal,  in  which  oblitera- 
tion of  the  left  femoral  artery  occurred  on  the  sixteenth  day,  and  of  the  vessel 
on  the  right  side  on  the  twentieth  day,  with  gangrene  of  both  feet.  Pain, 
tenderness,  and  swelling  occur  over  the  artery,  with  diminution  or  disappear- 
ance of  the  pulsations  and  coldness  and  blueness  of  the  extremity.  In  two 
of  the  cases  these  symptoms  gradually  disappeared,  and  the  pulsation  returned 
not  only  in  the  peripheral,  but  in  the  aflfected  vessels  (Thayer).  Keen  refers 
to  46  cases  of  arterial  gangrene,  of  which  8  were  bilateral,  19  on  the  right 
side,  and  19  on  the  left. 

Thrombi  in  the  Veins, — In  our  series  there  were  43  instances,  distributed 
in  the  following  veins:  femoral  23,  popliteal  5,  iliac  5,  veins  of  the  calf  5, 
internal  saphenous  3,  pulmonary  artery  and  common  iliac  1,  axillary  vein 
1  (Thayer).  I  saw  one  case  in  the  right  circumflex  iliac  vein.  Femoral 
thrombosis  is  the  most  common,  and  almost  invariably  in  the  left  vessel, 
due,  as  Ldebermeister  suggests,  to  the  fact  that  the  left  iliac  vein  is 
<TQmi  by  the  right  iliac  artery,  and  the  blood  flow  is  not  so  free. 
The  syniptoms  of  this  complication  are  very  definite — ^the  fever  may  increase 
or  recur.  Chills  occurred  in  11  of  all  the  cases.  Pain  and  swelling  at  the  site 
are  constantly  present,  and  the  thrombotic  mass  can  be  felt,  not  always  at 
first,  nor  is  it  well  to  feel  for  it.  Swelling  of  the  leg  follows  as  a  rule,  but 
it  is  rarely  so  extreme,  and  never,  I  think,  so  painful  as  the  puerperal  phleg- 
masia alba  dolens.  In  the  iliac  thrombosis  the  pain  may  be  severe  and  lead 
to  the  suspicion  of  perforation,  as  in  one  of  our  cases.  Leucocytosis  is  usually 
present,  in  12  cases  it  rose  above  10,000.  Five  of  the  43  cases  died,  2  only 
as  a  result  of  the  thrombus ;  in  the  case  of  axillary  thrombosis  from  pulmo- 
nary embolism,  in  one  embolism  of  the  inferior  cava  and  right  auricle  from  the 
dislocation  of  a  piece  of  thrombus  from  the  left  iliac  vein.  Thayer  examined 
16  of  the  patients  at  varying  periods  after  convalescence,  and  found  in  every 
case  more  or  less  disability  from  the  varices  and  persistent  swelling.  In  some 
cases,  however,  the  recovery  is  complete. 

Diot:8TiVE  System. — Loss  of  appetite  is  early,  and,  as  a  rule,  the  relish 
for  food  is  not  regained  until  convalescence.  Thirst  is  constant,  and  should 
!«'  fully  and  freely  gratified.  The  tongue  presents  the  changes  inevitable  in  a 
prolonged  fever.  Early  in  the  disease  it  is  moist,  swollen,  and  coated  with  a 
thin  white  fur,  which,  as  the  fever  progresses,  becomes  denser.  It  may  remain 
moist  throughout.  In  severe  cases,  particularly  those  with  delirium,  the 
ton^e  becomes  very  dry,  partly  owing  to  the  fact  that  such  patients  breathe 
with  the  mouth  open.  It  may  be  covered  with  a  brown  or  brownish-black  fur, 
or  with  crusts  between  which  are  cracks  and  fissures.    In  these  cases  the  teeth 
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and  lips  may  be  covered  with  a  dark  brownish  matter  called  sordes — ^a  mix- 
ture of  food,  epithelial  debris,  and  micro-organisms.  By  keeping  the  mouth 
and  tongue  clean  from  the  outset,  the  fissures,  which  are  extremely  painful, 
may  be  prevented.  Acute  glossitis  occurred  in  one  case  at  the  onset  of  the 
relapse.  During  convalescence  tlie  tongue  gradually  becomes  clean,  and  the 
fur  is  thrown  off,  almost  imperceptibly  or  occasionally  in  flakes. 

The  secretion  of  saliva  is  often  diminished;  salivation  is  rare. 

Parotitis  was  present  in  45  of  the  2,000  Munich  cases.  It  occurred  in 
14  cases  in  my  series ;  of  these,  5  died.  It  is  most  frequent  in  the  third  week 
in  very  severe  cases.  Extensive  sloughing  may  follow  in  the  tissues  of  the 
neck.  Usually  unilateral,  and  in  a  majority  of  cases  going  on  to  suppura- 
tion, it  is  regarded  as  a  very  fatal  complication,  but  recovery  has  followed 
in  nine  of  my  cases.  It  undoubtedly  may  arise  from  extension  of  inflammation 
along  Steno's  duct.  This  is  probably  not  so  serious  a  form  as  when  it  arises 
from  metastatic  inflammation.  In  four  cases  the  submaxillary  glands  were 
involved  alone,  in  one  a  cellulitis  of  the  neck  extended  from  the  gland  and 
proved  fatal.  Parotitis  may  occur  after  the  fever  has  subsided.  A  remarkable 
localized  sweating  in  the  parotid  region  is  an  occasional  sequel  of  the  abscess. 

The  pharynx  may  be  the  seat  of  catarrh  or  ulceration.  Sometimes  the 
fauces  are  deeply  congested.  Membranous  pharyngitis,  a  serious  and  fatal 
complication,  may  come  on  in  the  third  week.  Difficulty  in  swallowing  may 
result  from  ulcers  of  the  oesophagus,  and  in  one  of  our  cases  stricture  fol- 
lowed.*    Thyroiditis  may  occur  with  abscess  formation. 

The  gastric  symptoms  are  extremely  variable.  Nausea  and  vomiting  are 
not  conmion.  There  are  instances,  however,  in  which  vomiting,  resisting  all 
measures,  is  a  marked  feature  from  the  outset,  and  may  directly  cause  death 
from  exhaustion.  Vomiting  does  not  often  occur  in  the  second  and  third 
weeks,  unless  associated  with  some  serious  complication.  Ulcers  have  been 
found  in  the  stomach.    Ha?matemesis  occurred  in  4  of  our  cases. 

Intestinal  Symptoms, — Diarrhoea  is  a  very  variable  symptom,  occurring 
in  from  20  to  30  per  cent,  of  the  cases.  Of  1,500  cases,  516  had  diarrhoea 
before  entering,  260  during  their  stay  in  hospital.  It  frequently  follows  the 
giving  of  purgatives  and  the  small  percentage  in  the  hospital  may  be  due  to 
the  fact  that  we  use  no  purges  or  intestinal  antiseptics.  Its  absence  must 
not  be  taken  as  an  indication  that  the  intestinal  lesions  are  of  slight  extent. 
I  have  seen,  on  several  occasions,  the  most  extensive  infiltration  and  ulcera- 
tion of  the  Peyer^s  glands  of  the  small  intestine,  with  the  colon  filled  witii 
solid  faeces.  The  diarrhoea  is  caused  less  by  the  ulcers  than  by  the  associated 
catarrh,  and,  as  in  tuberculosis,  it  is  probable  that  when  this  is  in  the  large 
intestine  the  discharges  are  more  frequent.  It  is  most  common  toward  the 
end  of  the  first  and  throughout  the  second  week,  but  it  may  not  occur  until 
the  third  or  even  the  fourth  week.  The  number  of  discharges  ranges  from 
3  to  8  or  10  in  the  twenty-four  hours.  They  are  usually  abundant,  thin, 
grayish-yellow,  granular,  of  the  consistency  and  appearance  of  pea-soup,  and 
resemble  very  much,  as  Addison  remarked,  the  normal  contents  of  the  small 
bowel.  The  reaction  is  alkaline  and  the  odor  offensive.  On  standing,  the 
discharges  separate  into  a  thin  serous  layer,  containing  albumin  and  salts, 

•Mitchell,  (Esophageal  Complications  in  Typhoid  Fever   (Studies  II). 
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and  a  lower  stratum,  consisting  of  epithelial  debris,  remnants  of  food,  and 
munerous  crystals  of  triple  phosphates.  Blood  may  be  in  small  amount,  and 
odIt  recognized  by  the  microscope.  Sloughs  of  the  Peyer's  glands  occur 
cither  as  grayish-yellow  fragments  or  occasionally  as  ovoid  masses,  an  inch 
(ff  more  in  length,  in  which  portions  of  the  bowel  tissue  may  be  found*    The 
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Chut  H. — H^emokrhage  feom  the  Bowels.    Rapid  Fall  or  Temperature. 

Iwcilli  are  not  found  in  the  stools  until  the  end  of  the  first  or  the  middle  of 
the  second  week.    Constipation  was  present  in  51  per  cent,  of  this  series. 

Hctmorrhage  from  the  bowels  is  a  serious  complication,  occurring  in  about 
7  per  cent  of  all  cases.  It  had  occurred  in  99  of  the  2,000  fatal  Munich 
«««.  In  1,500  cases  treated  in  my  wards  haemorrhage  occurred  in  118,  and 
in  12  death  followed  the  haemorrhage.    It  occurred  in  1,641  (7  per  cent.)  of 
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23,721  collected  cases  (McCrae).  There  may  be  only  a  slight  trace  of  blood 
in  the  stools,  but  often  it  is  a  profuse,  free  haemorrhage.  It  occurs  mo^^ 
commonly  between  the  end  of  the  second  and  the  beginning  of  the  four^H 
week,  the  time  of  the  separation  of  the  sloughs.  Occasionally,  early  in  th.© 
course,  it  results  simply  from  llie  intense  hyperannia.  It  usually  comes  on 
witliout  warning.  A  sensation  of  sinking  or  collapse  is  experienced  by  the 
patient,  the  temperature  falls,  and  may,  as  in  the  annexed  chart,  drop  G""  or  7** 
in  a  few  hours.  Fatal  collapse  may  supervene  before  the  blood  appears  Lit 
the  stool,  iraniiorrhage  usually  occurs  in  eases  of  considerable  severity,  b 
Graves  and  Trousseau  held  that  it  was  not  a  very  dangerous  symptom. 

It  must  not  he  forgotten  that  mela?na  may  also  be  part  of  a  general  hiem- 
orrliagie  tendency  (to  be  referred  to  later),  in  which  case  it  is  associated  with 
petechia^  and  hieniaturia.  There  may  be  a  special  family  predisposition  to 
intestinal  hanuorrljages  in  typlioid  fever. 

Meicorism,  a  frequent  symptom,  is  not  serious  if  of  moderate  grade,  bi 
wiien  excessive  is  usually  of  ill  omen.  Owing  to  defective  tone  in  the  wal 
jn  severe  eases  to  their  infiltration  with  serum,  gas  accumulates  in  the  stom* 
aeh,  small  and  large  bowel,  particularly  in  the  last.  Pushing  up  the  dia- 
phragm, it  interferes  very  much  with  the  action  of  the  heart  and  lungs,  aatl 
may  also  favor  perforation.  Gurgling  in  the  right  iliac  fossa  exists  in  a  large 
proportion  of  the  cases,  and  indicates  simply  the  presence  of  gas  and  fluid 
fceces  in  the  colon  and  caecum. 

Ahdominal  pain  and  iefidcrness  were  present  in  three-fifths  of  a  series 
of  500  cases  studied  with  special  reference  to  the  point  by  T.  McCrae* 
In  some  it  was  only  present  at  the  onset.  Pain  occurred  during  the  course  in 
about  one-tliird  of  the  cases.  This  is  due  in  some  instances  to  conditions 
apart  from  the  bowel  lesions,  such  as  pleurisy,  distention  of  the  bladder,  and 
phlebitis.  It  may  be  associated  with  diarrhoea,  severe  constipation,  peri- 
splenitis, or  acute  abdominal  complications.  Pain  occurs  with  some  cases  of 
haemorrhage,  but  is  most  constantly  present  with  perforation.  In  a  hr'X- 
group  no  cause  could  be  found  for  tire  pain,  and  if  other  symptoms  be  a-  - 
ciated  the  condition  may  lead  to  error  in  diagnosis.  Operation  for  appendi- 
citis has  been  performed  in  the  early  stage  of  typhoid  fever,  owing  to  tl 
combination  of  pain  in  the  right  iliac  fossa,  fever  and  constipation. 

PEitFORATioN. — From  one-fourth  to  one-third  of  the  deaths  are  due 
perforation,  and  as  there  were  35,370  deaths  from  t}^phoid  fever  in  the  Unit 
States  in  the  year  1900,  this  gives  between  9,000  and  12,000  deaths  from  tlii 
cause.     Among  34,9 IG  collected  cases  perforation  occurred  in  3.1  per  cenl 
(McCrac).     While  it  may  occur  as  early  as  the  first  week,  in  the  great  nw 
Jority  it  is  at  the  height  of  the  disease  in  the  third  week,  and  much  more  fi 
quently  in  the  severe  cases,  particularly  those  associated  with  tympaniti 
diarrha-a,  and  haemorrhage.    It  may  occur,  however,  in  verj^  mild  attacks  am 
with  gTViit  suddenness,  when  the  patient  is  ap]>nrently  progressing  favorabl 

Symptoms  of  Ferforaiwn. — By  far  the  most  importaut  single  indication 
a  sudden,  sharp  pain  of  increasing  severity,  often  paroxysmal  in  chnracter.    Il 
is  rarely  absent,  except  in  the  small  group  of  cases  with  profound  toxaemii 
The  situation  is  most  frequent  in  the  hypogastric  region  and  to  the  right 
the  middle  line.     Tenderness  on  pressure  is  present  in  the  great  majority 
cases,  usually  in  the  hypogastric  and  right  iliac  regions,  sometimes  diffuse. 
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it  may  only  be  brought  out  on  deep  pressure.  As  LeConte  points  out,  when 
the  perforation  happens  to  be  in  contact  with  the  parietal  peritoneum  the 
local  features  on  palpation  are  much  more  marked  than  when  the  perforated 
ulcer  is  next  to  a  coil  or  to  the  mesentery.  There  may  be  early  irritability 
of  the  bladder,  with  frequent  micturition,  and  pain  extending  toward  the 
penis.  A  third  important  sign  is  muscle  rigidity,  increased  tension,  and 
spasm  on  any  attempt  to  palpate.  The  temperature  may  rise  for  a  few  hours 
to  fall  later  or  may  drop  at  once.  The  pulse  and  respiration  rate  are  usually 
increased.  Following  these  features  in  a  few  hours  there  is  usually  a  reaction, 
and  then  the  features  of  general  peritonitis  become  manifest  to  a  more  or  less 
marked  degree.  Among  the  general  features,  the  facies  of  the  patient  shows 
changes;  there  is  increased  pallor,  a  pinched  expression  of  the  face,  and  as  the 
symptoms  progress  and  toward  the  end  a  marked  Hippocratic  facies,  a  dusky 
suffusion,  and  the  forehead  bathed  in  a  clammy  perspiration.  The  tempera- 
ture rises  with  the  increase  of  the  peritonitis.  The  pulse  quickens,  is  running 
and  thready,  the  heart's  action  becomes  progressively  more  feeble,  and  there 
is  an  increase  in  the  frequency  of  the  respiration.  Vomiting  is  a  variable 
feature;  it  is  present  in  a  majority  of  the  cases.  Hiccough  is  conmaon  and 
may  occur  early,  but  more  frequently  late. 

The  local  abdominal  features  are  often  more  important  than  the  general, 
tt  it  is  surprising  to  notice  how  excellent  the  condition  of  a  patient  may  be 
with  perforative  peritonitis.  Limitation  of  the  respiratory  movements  is  usu- 
ally present,  perhaps  confined  to  the  hypogastric  area.  Increasing  distention 
is  the  rule,  but  perforation  and  peritonitis  may  occur,  it  is  to  be  remembered, 
with  an  abdomen  flat  or  even  scaphoid.  Increasing  pain  on  pressure,  increas- 
ing muscle  spasm  and  tension  of  the  wall  are  important  signs.  Percussion 
may  reveal  a  flat  note  in  the  flanks,  due  to  exudate.  A  friction  may  be  present 
within  a  few  hours  of  the  onset  of  the  perforation.  Obliteration  of  the  liver 
flatness  in  the  nipple  line  may  be  caused  by  excessive  tympany,  but  rapid 
obliteration  of  liver  flatness  in  a  flat,  or  a  not  much  distended  abdomen,  is  a 
valuable  sign.  Examination  of  the  rectum  may  show  fullness  or  tenderness 
in  the  pelvis.    Advance  in  the  abdominal  signs  is  an  important  point. 

In  a  majority  of  all  cases  there  is  a  rise  in  the  leucocytes,  and  when  pres- 
ent may  lye  a  valuable  help,  but  it  is  not  constant.  Increase  in  the  blood  pres- 
sure is  not  constant. 

General  peritonitis,  without  perforation  of  the  bowel,  may  occur  by  exten- 
sion from  an  ulcer,  or  by  rupture  of  a  softened  mesenteric  gland,  or,  as  in 
one  recent  case  in  my  series,  from  inflammation  of  the  Fallopian  tubes.  It 
was  present  in  2.2  per  cent,  of  the  Munich  autopsies. 

Perforation  is  almost  invariably  fatal.  In  a  few  cases  healing  takes  place 
spontaneously,  as  is  beautifully  shown  in  one  of  the  Pennsylvania  Hospital 
specimens,  or  the  orifice  may  be  closed  by  a  tag  of  omentum,  as  in  a  remark- 
able case  reported  by  J.  Milton  Miller.  There  is  a  group  of  cases  in  which 
haemorrhage  complicates  the  perforation  and  adds  to  the  difficulty  in  diagnosis. 
In  7  of  our  43  cases  hapmorrhage  accompanied  the  perforation ;  in  3  others  the 
haemorrhage  had  occurred  some  days  before. 

The  diagnosis  of  perforation,  easy  enough  at  times,  is  not  without  serious 
diflSculties.  The  conditions  for  which  it  has  been  mistaken  in  my  wards  have 
been:  appendicitis,  occurring  during  the  course  of  the  typhoid  fever,  phlebitis^ 
4 


26  SPECIFIC    INFECTIOUS    DISEASES 

of  the  iliac  vein  with  great  pain,  haemorrhage,  and  in  one  case  a  local  perito- 
nitis without  perforation,  for  which  no  cause  was  found.  Recovery  followed 
the  exploratory  operation,  which  was  made  in  all  but  one  (hflemorrhage  case) 
of  the  cases.   Exploration  is  justifiable  and  better  than  delay  in  suspicious  cases. 

Ascites  occurs  in  rare  instances  (McPhedran). 

The  SPLEEN  is  usually  enlarged,  and  the  edge  was  felt  below  the  costal 
margin  in  71.6  per  cent,  of  my  cases.  Percussion  is  uncertain,  as,  owing  to 
distension  of  the  stomach  and  colon,  even  tlie  normal  area  of  dulness  may  not 
be  obtainable.    Enlargement  is  often  not  marked  in  elderly  patients. 

Liver. — Symptoms  on  the  part  of  this  organ  are  rare. 

(a)  Jaundice  was  present  in  only  8  cases  of  my  series.  Catarrh  of  the 
ducts,  toxaemia,  abscess,  and  occasionally  gall-stones  are  the  usual  causes. 

(b)  Abscess. — Solitary  abscess  is  exceedingly  rare  and  occurred  in  but  3 
cases  in  my  series.  It  may  occur  early  in  the  disease,  but  most  frequently  is  a 
sequel,  von  Eberts  has  collected  30  cases,  in  9  of  which  the  typhoid  bacillus 
was  isolated  from  the  pus.  In  about  half  the  cases  the  right  lobe  was  afifected. 
Eighteen  of  the  patients  recovered.  Abscess  may  follow  the  intestinal  lesion 
or  a  complication  as  parotitis.  Suppuratve  pylephlebitis  may  follow  perfora- 
tion of  the  appendix.    Suppurative  cholangitis  has  been  described. 

(c)  Cholecystitis  occurred  in  19  cases  of  the  series.  Pain  in  the  region 
of  the  gall-bladder  is  the  most  constant  symptom.  Tenderness,  muscle  spasm 
with  rigidity,  and  a  gall-bladder  tumor  are  present  in  a  majority  of  the  cases. 
Jaundice  is  inconstant.  Leucocytosis  usually  occurs.  With  perforation  there 
may  be  a  marked  drop  in  the  fever  and  the  onset  of  signs  of  peritonitis.  In 
simple  cholecystitis  the  urgency  of  the  symptoms  may  abate,  and  recovery  fol- 
low. Suppuration  may  occur  with  infection  of  the  bile  passages.  Months 
or  years  after  (eighteen  years  in  Hunner's  case)  the  bacilli  may  cause 
cholecystitis  or  gall-stones.  Typhoid  bacilli  have  been  found  as  a  cause  of 
cholecystitis  in  patients  who  never  had  typhoid  fever. 

(d)  Gall-stones, — Bernheim  called  attention  to  the  frequency  of  chole- 
lithiasis after  typhoid  fever.  It  is  probably  associated  with  the  presence  of 
typhoid  bacilli  in  the  gall-bladder  (sec  under  Gail-Stones). 

Pancreas. — Hapmorrhagic  pancreatitis  has  occurred  rarely. 

Respiratory  System. — Epistaxis,  an  early  symptom,  precedes  typhoid 
fever  more  commonly  than  any  other  febrile  affection.  It  is  occasionally 
profuse  and  serious. 

Laryngitis  is  not  very  common.  The  ulcers  and  the  perichondritis  have 
already  been  described.  (Edema,  apart  from  ulceration,  is  rare.  In  the 
United  States  the  laryngeal  complications  of  typhoid  fever  seem  much  less 
frequent  than  on  the  Continent.  I  have  twice  seen  severe  perichondritis ;  both 
of  the  cases  recovered,  one  after  the  expectoration  of  large  portions  of  the 
thyroid  cartilage.  Keen  and  Liining  have  collected  221  cases  of  serious  surgi- 
cal complications  of  the  larynx.  General  (^mphysenia  may  follow  the  per- 
foration of  an  ulcer.  Stenosis  is  a  very  serious  sequence.  It  would  appear 
that  paralysis  of  the  laryngeal  muscles  is  more  common  than  we  have  sup- 
posed. Przedborski  (Volkmann's  Sammlung,  No.  182)  systematically  ex- 
amined the  larynx  in  100  consecutive  cases  and  found  25  with  paralysis.  Tlio 
condition  is  nearly  always  due  to  neuritis,  sometimes  in  connection  with 
affections  of  other  nervee. 
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Bronchitis  is  one  of  the  most  frequent  initial  symptoms.  It  is  indicated 
by  the  presence  of  sibilant  rales.  The  smaller  tubes  may  be  involved,  pro- 
ducing urgent  cough  and  even  slight  cyanosis.  Collapse  and  lobular  pneu- 
monia may  also  occur. 
Lobar  pneumonia  is  met  with  under  two  conditions : 
(a)  At  the  outset,  the  pneumo-typhus  of  the  Germans.  This  occurred  in 
three  of  our  cases.  After  an  indisposition  of  a  day  or  so,  the  patient  is  seized 
with  a  chill,  has  high  fever,  pain  in  the  side,  and  within  forty-eight  hours 
there  are  signs  of  consolidation  and  the  evidences  of  an  ordinary  lobar  pneu- 
monia. The  intestinal  symptoms  may  not  occur  until  toward  the  end  of  the 
firet  week  or  later ;  the  pulmonary  symptoms  persist,  crisis  does  not  occur ; 
the  aspect  of  the  patient  changes,  and  by  the  end  of  the  second  week  the 
clinical  picture  is  that  of  typhoid  fever.  Spots  may  then  be  present  and 
doubts  as  to  the  nature  of  the  case  are  solved.  In  other  instances,  in  the 
absence  of  a  characteristic  eruption,  the  case  remains  doubtful,  and  it  is 
impossible  to  say  whether  the  disease  has  been  pneumonia,  in  which  the  so- 
called  typhoid  symptoms  have  developed,  or  whether  it  was  typhoid  fever 
with  early  implication  of  the  lungs.  This  condition  may  depend  upon  an 
early  localization  of  the  typhoid  bacillus  in  the  lung. 

(5)  Lobar  pneumonia  forms  a  serious  and  by  no  means  infrequent  com- 
plication of  the  second  or  third  week — in  19  of  our  cases.  It  was  present  in 
over  8  per  cent,  of  the  Munich  cases.  The  symptoms  are  usually  not  marked. 
There  may  be  no  rusty  sputum,  and,  unless  sought  for,  the  condition  is  fre- 
quently overlooked.  The  etiological  agent  in  these  cases  is  still  in  dispute. 
Typhoid  bacilli  have  been  isolated  from  the  sputum  by  Jehle,  Rau,  and  others. 
They  have  also  been  isolated  from  the  consolidated  lungs  at  autopsy,  but  in 
roch  cases  the  pneumococci  may  have  been  originally  present,  and  the  typhoid 
bacilli  secondary  invaders.  In  all  cases  of  pneumonia  during  typhoid  fever 
occurring  in  the  Johns  Hopkins  Hospital  and  coming  to  autopsy,  the  pneu- 
moeocens  could  be  demonstrated  in  the  consolidated  lung.  Infarction,  ab- 
scess, and  gangrene  are  occasionally  pulmonary  complications. 

Hypostatic  congestion  of  the  lungs  and  oedema,  due  to  enfeebled  circula- 
tion, occur  in  the  later  periods  of  the  disease.  The  physical  signs  are  defective 
r^»nance  at  the  bases,  feeble  breath-sounds,  and, on  deep  inspiration,  moist  rales. 
Ilirmoptysis  may  occur.  Creagh  reports  a  case  in  which  it  caused  death. 
Pleurisy  was  present  in  about  8  per  cent,  of  the  Munich  autopsies.  It 
♦incurred  in  2  per  cent,  of  my  series.  It  may  occur  at  the  outset — ^pleuro- 
typhoid — or  slowly  during  convalescence,  in  which  case  it  is  almost  always 
purulent  and  due  to  the  typhoid  bacillus. 

Pneumothorax  is  rare.  Hale  White  has  reported  two  cases,  in  both  of 
»hioh  pleurisy  existed.  After  death,  no  lesions  of  the  lungs  or  bronchi  were 
discovered.  The  condition  may  be  due  to  straining,  or  to  the  rupture  of  a 
small  pyapmic  abscess.     It  may  occur  also  during  convalescence. 

.Vervous  System. — Cerebrospinal  Form. — As  already  noted,  the  disease 
rnaj  set  in  with  intense  and  persisting  headache,  or  an  aggravated  form  of 
neuralgia.  There  are  cases  in  which  the  effect  of  the  poison  is  manifested 
'•n  the  nervous  system  early  and  with  the  greatest  intensity.  There  are  head- 
ache, photophobia,  retraction  of  the  neck,  marked  twitchings  of  the  muscles, 
rigidity,  and  even  convulsions.    In  such  cases  the  diagnosis  of  meningitis  is 
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invariably  made.  The  cases  showing  marked  meningeal  features  during  th< 
course  of  the  disease  may  be  divided  into  three  groups.  First,  those  witl 
symptoms  suggestive  of  meningitis,  but  without  localizing  features  and  witk- 
out  at  post  mortem  the  anatomical  lesions  of  meningitis.  In  every  series  odi 
cases  numerous  such  examples  occur.  Secondly,  the  cases  of  so-called  serous 
meningitis.  There  is  a  localization  of  typhoid  bacilli  in  the  cerebro-spinal 
fluid  and  a  mild  inflammatory  reaction,  but  without  suppurative  meningitis. 
Cole  has  collected  thirteen  such  cases,  five  of  them  occurring  in  our  series. 
Probably  more  frequent  lumbar  punctures  will  show  that  this  occurs  not 
infrequently.  Thirdly,  true  typhoid  suppurative  meningitis  due  to  B.  typho- 
sus. Only  one  such  case  occurred  in  our  series,  and  Cole  has  collected  thir- 
teen from  the  literature.  Meningitis  in  typhoid  fever  is  occasionally  due  to 
other  organisms,  as  the  tubercle  bacillus,  or  the  micrococcus  intracellularis. 
Marked  convulsive  movements,  local  or  general,  with  coma  and  delirium,  are 
seen  also  in  thrombosis  of  the  cerebral  veins  and  sinuses. 

Delirium,  usually  present  in  very  severe  cases,  is  certainly  less  frequent 
under  a  rigid  plan  of  hydrotherapy.  It  may  exist  from  the  outset,  but  usu- 
ally does  not  occur  until  the  second  and  sometimes  not  until  the  third  week. 
It  may  be  slight  and  only  nocturnal.  It  is,  as  a  rule,  a  quiet  delirium,  though 
there  are  cases  in  which  the  patient  is  very  noisy  and  constantly  tries  to  get 
out  of  bed,  and,  unless  carefully  watched,  may  escape.  The  patient  does 
not  often  become  maniacal.  In  heavy  drinkers  the  delirium  may  have  the 
character  of  delirium  tremens.  Even  in  patients  who  have  no  positive  deli- 
rium, the  mental  processes  are  usually  dulled  and  the  aspect  is  listless  and 
apathetic.  In  severe  cases  the  patient  passes  into  a  condition  of  uncon- 
sciousness. The  eyes  may  be  open,  but  he  is  oblivious  to  all  surrounding  cir- 
cumstances and  neither  knows  nor  can  indicate  his  wants.  The  urine  and 
faeces  are  passed  involuntarily.  In  this  pseudo-wakeful  state,  or  coma  vigil, 
as  it  is  called,  the  eyes  are  open  and  the  patient  is  constantly  muttering.  The 
lips  and  tongue  are  tremulous;  there  are  twitchings  of  the  fingers  and  wrists 
— subsultus  tendinum  and  carphologia.  He  picks  at  the  bedclothes  or  grasps 
at  invisible  objects.  Those  are  among  the  most  serious  symptoms  of  the 
disease  and  always  indicate  danger. 

Convulsions  in  typhoid  fever  are  rare.  There  were  7  instances  in  mj 
series.  They  occur:  first,  at  the  onset  of  the  disease,  particularly  in  children; 
secondly,  as  a  manifestation  of  the  toxajmia;  and  thirdly,  as  a  result  of  severe 
cerebral  complications — thrombosis,  meningitis,  or  acute  encephalitis.  Occa- 
sionally in  convalescence  convulsions  may  occur  from  unknown  causes.  Oi 
the  7  cases  3  died. 

Neuritis,  which  is  not  uncommon — 11  cases  in  the  series — may  be  local  oi 
a  widespread  affecticm. 

Multiple  neuritis  comes  on  usually  during  convalescence.  The  legs  maj 
be  affected,  or  the  four  extremities.  The  cases  are  often  difficult  to  differen- 
tiate from  those  with  subacute  poliomyelitis.     Recovery  is  the  rule. 

Local  Neuritis, — This  may  occur  during  the  height  of  the  fever  or  aftei 
convalescence  is  established.  It  may  set  in  with  agonizing  pain,  and  with 
sensitiveness  of  the  affected  nerve  trunks.  The  local  neuritis  may  affect  th< 
nerves  of  an  arm  or  of  a  leg,  and  involve  chiefly  the  extensors,  so  that  then 
is  wrist-drop  or  foot-drop.     The  arm  or  leg  may  be  much  swollen  and  th( 


TYPHOID    FEVER  29 

gkin  over  it  en-theniatous.  A  curious  condition,  probably  a  local  neuritis,  is 
that  which  was  first  described  by  Handford  as  tender  toes,  and  which  appears 
to  be  more  common  after  the  bath  treatment.  The  tips  and  pads  of  the  toes, 
rarely  the  pads  at  their  bases,  become  exquisitely  sensitive,  so  that  the  patient 
can  not  bear  the  weight  of  the  bedclothes.  There  is  no  discoloration  and  no 
swelling,  and  it  disappears  usually  within  a  week  or  ten  days. 

Painful  muscles  are  not  uncommon,  particularly  in  the  calves.  I  have 
reported  a  series  of  cases  (Studies  III).  Painful  cramps  may  also  occur.  In 
some  of  the  cases  of  painful  legs  the  condition  is  a  myositis;  in  others  the 
swelling  and  pain  may  be  due  to  thrombosis  in  the  deeper  veins. 

Poliomyelitis  may  occur  with  the  symptoms  of  acute  ascending  paralysis 
and  prove  fatal  in  a  few  days.  More  frequently  it  is  less  acute,  and  causes 
either  a  paraplegia  or  a  limited  atrophic  paralysis  of  one  arm  or  leg. 

Hemiplegia  is  a  rare  complication.  Smithies  (1907)  collected  40  cases  in 
26  of  which  aphasia  occurred  and  in  10  the  hemiplegia  was  preceded  by  con- 
vulflions.  In  21  cases  the  paralysis  was  on  the  right  side.  The  lesion  is 
usually  thrombosis  of  the  arteries,  less  often  a  meningo-encephalitis.  The 
aphasia  usually  disappears. 

Aphasia,  apart  from  hemiplegia,  occurs  rarely  and  usually  in  children. 
The  prognosis  is  good. 

True  tetany  occurs  sometimes,  and  has  been  reported  in  connection  with 
certain  epidemics.     It  may  set  in  during  the  height  of  the  disease. 

Typhoid  Psychoses. — There  are  three  groups  of  cases:  first,  an  initial 
delirium,  which  may  be  serious,  and  cause  the  patient  to  wander  away  from 
hia  home,  or  he  may  even  become  maniacal ;  secondly,  the  psychosis  associated 
directly  with  the  pyrexia  and  the  toxaemia;  in  a  few  cases  this  outlasts  the 
disappearance  of  the  fever  for  months  or  even  years ;  and,  lastly,  the  asthenic 
payehoeis  of  convalescence,  more  common  after  typhoid  than  after  any  other 
ferer.  The  prognosis  is  usually  good.  Edsall  has  studied  the  condition  in 
children,  finding  69  cases,  of  which  43  recovered. 

There  is  a  distressing  post-typhoid  neurasthenia,  in  which  for  months  or 
even  for  years  the  patient  is  unable  to  get  into  harmony  with  his  surroundings. 

Special  Senses. — Eye. — Conjunctivitis,  simple  or  phlyctenular,  some- 
times with  keratitis  and  iritis,  may  develop.  Panophthalmitis  has  been  re- 
ported in  one  case  in  association  with  haemorrhage  (Finlay).  Loss  of  accom- 
modation may  occur,  usually  in  the  asthenia  of  convalescence.  Oculo-motcr 
paralygig  has  been  seen,  due  probably  to  neuritis.  Retinal  haemorrhages  may 
occur  alone  or  in  association  with  other  haemorrhagic  features.  Double  optic 
Deuritis  has  been  described  in  the  course  of  the  fever.  It  may  be  independent 
of  meningitis.  Atrophy  may  follow,  but  these  complications  are  excessively 
rare.  Cataract  may  follow  inflammation  of  the  uveal  tract.  Other  rare  com- 
plications are  thrombosis  of  the  orbital  veins  and  orbital  haemorrhage.  (See 
deSchweinitz  in  Keen's  monograph  for  full  consideration  of  the  subject.) 

Ear. — Otitis  media  is  not  infrequent,  2.5  per  cent,  in  Hongst's  collected 
cages.  We  have  never  found  the  typhoid  bacillus  in  the  discharge.  Serious 
reralts  are  rare;  only  one  case  of  mastoid  disease  occurred  in  our  series. 
The  otitis  may  set  in  with  a  chill  and  an  aggravation  of  the  fever. 

Rexal  System. — Retention  of  urine  is  an  early  symptom  and  may  be  the 
caufie  of  abdominal  pain.     It  may  recur  throughout  the  attack.     Suppression 
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of  urine  is  rare.     The  urine  is  iisimlly  diminished  at  first,  has  the  ordi! 
fehrile  characters,  and  the  pigments  are  increased.     Later  in  the  di&case 
more  abundant  and  lighter  in  color. 

Poll/ aria  is  not  very  yncouuuon.  While  most  common  during  conva- 
lescence* the  increase  may  he  sudden  in  the  second  week  at  tlic  height  of  the  I 
fever,  as  in  a  ca^e  repnrtetl  by  FusstlL  The  auiounl  of  urine  depends  very! 
much  on  the  fluid  taken,  ralienls  treated  by  what  is  known  as  the  washing* J 
out  method,  in  which  large  quantities  of  water  are  taken,  may  pass  enor-J 
mous  amounts,  18  or  19  litres.  One  of  my  patients  passed  as  much  as  23| 
litres  in  one  day ! 

Ths  Diazo-rmction  of  Ehriich  was  found  in  8I>4  of  1,4*^7  cases.  It  may 
be  present  previous  to  tlie  occurrence  of  the  rash,  and  as  late  as  the  twenty- 
second  day.  The  value  of  the  test  is  lessened  by  its  occurrence  in  cases  o£j 
miliary  tuherculosis,  in  malarial  fever,  and  occasionally  in  the  acute  diseased] 
associated  with  high  fever.  In  cases  passing  large  quantities  of  urine,  the] 
diazo-reaction  is  A^ery  feeble  or  even  absent.  The  urotoxic  coefficient  ia] 
typhoid  fever  is  high  and  is  said  to  be  increased  by  the  tubs. 

BaciUuria  caused  by  the  typhoid  bacilli  occurs  in  about  one-third  of  theJ 
cases.    I'he  urine  may  lJ^?  turbid  from  their  presence  and  in  the  test-tube  give 
a  peculiar  shimmer.     There  may  be  millions  of  bacilli  to  the  cubic   milli- 
metre without  pyuria  or  any  symptoms  of  renal  or  bladder  trouble.     The 
routine   arlministration   of   urotropin   diminishes   the   occurrence   of   typhoid  ■ 
hacilluria*     The  bacilli  may  he  present  in  the  urine  for  years  after  the  attack  | 
(see  (iwyn.  Studies  III),     Of  51  cases  during  the  session  of  1900-1901  in  my 
clinic,  Cole  found  typhoid  bacilli  in  the  urine  in  W.  _ 

The  renal  complications  in  typhoid  fever  may  be  thus  grouped:  ■ 

(a)  Febrile  albuminuria  is  common  and  of  no  special  significance.  It 
was  present  in  9fi9  of  1,500  cases,  (IG  jior  cent.  Tube  casts  were  present  in 
568  eases,  37.8  per  cent.     H(nnQfjhhinuna  occurred  in  one  ease. 

(b)  Acute  nephritis  at  the  onset  or  during  the  lieight  of  the  disease — 
the  nephro'tt/phits  of  the  Germans^  the  fevre  ipphoid  a  forme  renale  of  the 
French — may   get   in»   masking   in    many    instances   the   true   nature   of  th 
malady.     After  an  indisposition  of  a  few  days  there  may  be  fever,  pain  i 
the  back,  and  the  passage  of  a  small  amount  of  bloody  urine, 

(r)  Nephritis  during  convalescence  is  rare,  and  is  usually  associated  with 
ana?nna   and  cedema.     Chronic   nephritis  is  a   most   exceptional   sequel, 

id)  The  lymphomatous  nephritis,  deserilied  by  E.  Wagner,  and  already 
referred  to  in  the  section  on  morbid  anatomy,  produces,  as  a  rule,  no  symptoms. 

(e)  Pyuria,  a  not  uncommon  complication,  may  be  associated  with  the 
ty^phoid  or  tlte  colon  bacillus,  less  often  with  Btaphylocoeci.  It  disappears 
during  convalescence.  It  is  usually  due  to  a  simple  catarrh  of  the  bladder, 
rarely  to  an  intense  cystitis. 

(/)  Post-ijfphoid  Pttelih\*i, — One  or  both  kidneys  may  be  involved,  either 
at  the  height  of  the  disease  or  during  convalescence.  There  may  be  blood 
and  pus  at  first,  later  pus  alone,  varying  in  amount.  A  severe  pyelonephritis 
may  follow.  The  colon  bacillus  is  often  the  organism  present.  Perinephric^ 
abscess  is  a  rare  sequel. 

Oknerative  Systkm. — Orfhiii.<  is  occasionally  met  with.  Kinnicutt  has 
collected  53  cases  in  the  literature.     It  is  usually  associated  with  a  catarrhal 
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urethritis.  Induration  or  atrophy  may  occur,  and  more  rarely  suppuration. 
It  was  present  in  4  cases  in  my  series.  In  1  case  double  hydrocele  developed 
suddenly  on  the  nineteenth  day  (Dunlap).    Prostatitis  occurs  rarely. 

Acute  mastitis,  which  may  go  on  to  suppuration,  is  a  rare  complication. 
It  was  present  in  3  cases  of  my  series  during  the  fever  and  in  one  late  in 
convalescence. 

Osseous  System. — Among  the  most  troublesome  of  the  sequelae  are  the 
hone  lesions  which  in  a  few  cases  occur  at  the  height  of  the  disease  or 
even  earlier.  A  boy  was  admitted  in  the  second  week  of  an  attack  of  typhoid 
fever  with  acute  periostitis  of  the  frontal  bone  and  of  one  rib.  Of  237  cases 
("ollected  by  Keen  there  was  periostitis  in  110,  necrosis  in  85,  and  caries  in 
13.  They  are,  I  am  sure,  much  more  frequent  than  the  figures  indicate.  Six 
cases  came  under  my  notice  in  the  course  of  a  year,  and  formed  the  basis  .of 
Parsons*  paper  (Studies  II).  The  legs  are  chiefly  involved.  In  Keen^s 
series  the  tibia  was  affected  in  91  cases,  the  ribs  in  40.  The  typhoid  bone 
lesion  is  apt  to  form  what  the  old  writers  called  a  cold  abscess.  Only  a  few 
of  the  eases  are  acute.  Chronicity,  indolence,  and  a  remarkable  tendency  to 
recurrence  are  perhaps  the  three  most  striking  features.  A  bony  node  may 
be  left  by  the  typhoid  periostitis. 

Arthritis  was  present  in  8  cases  of  my  series.  Keen  has  collected  84  cases 
from  the  literature.  It  may  be  monarticular  or  polyarticular.  One  of  the 
most  important  points  relating  to  it  is  the  frequency  with  which  spontaneous 
dislocations  occur,  particularly  of  the  hip. 

Typhoid  Spine  (Gibney). — During  the  disease  but  more  often  during 
wnvalescence,  the  patient  complains  of  pain  in  the  lumbar  and  sacral  regions, 
perhaps  after  a  slight  jar  or  shock.  Stiffness  of  the  back,  pain  on  movement*, 
wmetimes  radiating,  and  tenderness  on  pressure  are  the  chief  features,  but 
there  are  in  addition  marked  nervous  manifestations.  There  is  rigidity  and 
fixation  of  the  spine,  usually  in  the  lower  part.  Kyphosis  occurs  in  some  cases. 
The  X-ray  plates  may  show  definite  bony  change.  There  is  usually  spondylitis 
or  perispondylitis.    The  duration  is  weeks  or  months,  but  the  outlook  is  good. 

The  muscles  may  be  the  seat  of  the  degeneration  already  referred  to,  but  it 
rarely  causes  any  symptoms.  Haemorrhage  occasionally  occurs  into  the  muscles, 
and  late  in  protracted  cases  abscesses  may  follow.  Eupture  of  a  muscle,  usu- 
ally the  rectus  abdominis,  may  occur,  possibly  associated  with  acute  haemor- 
rhagic  myositis. 

Poit-tTphoid  Septicsemia  and  Pyflemia.^In  very  protracted  cases  there  may 
recur  after  defervescence  a  slight  fever  (100°-101®  F.),  with  sweats,  which  is 
possibly  septic.  In  other  cases  for  two  or  three  weeks  there  are  recurring 
chills,  often  of  great  severity.  They  are  usually  of  no  moment  in  the  absence 
of  si^s  of  complication.     (See  Studies  II  and  III.) 

Typhoid  pyaemia  is  not  very  uncommon,  (a)  Extensive  furunculosis  may 
bo  aspociated  with  irregular  fever  and  leucocytosis.  (b)  Following  the  fever 
there  may  be  multiple  subcutaneous  "coW  abscesses,  often  with  a  dark,  thin 
Woody  pus.  A  score  or  more  of  these  may  appear  in  different  parts.  Pratt 
has  isolated  the  bacillus  in  pure  culture  from  the  subcutaneous  abscesses. 
(f)  A  cniral  thrombus  may  suppurate  and  cause  a  widespread  pyaemia,  (d) 
In  rare  instances  suppuration  of  the  mesenteric  glands,  of  a  splenic  infarct, 
8  sloughing  parotid  bubo,  a  perinephric  or  perirectal  abscess,  acute  necrosis 
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of  the  bones,  or  a  multiple  suppurative  arthritis  may  cause  pysemia.  In  other 
cases  following  bed-sores  or  a  furunculosis  there  occurs  a  general  infection 
with  pyogenic  organisms  with  fatal  result.  In  three  such  cases  in  our  series 
staphylococci  were  cultivated  from  the  blood.  In  one  case  with  many  chills 
late  in  the  disease,  and  the  general  condition  excellent,  typhoid  bacilli  were  cul- 
tivated from  the  blood.  The  colon  bacillus  may  also  be  found  in  blood  cultures. 

Association  of  Other  Diseases. — Ensipelas  is  a  rare  complication^  most 
commonly  met  with  during  convalescence.  Measles  or  scarlet  fever  may  de— 
velop  during  the  fever  or  in  convalescence.  Chicken-pox  and  noma  have 
been  reported  in  children.  Pseudo-membranous  inflammations  may  occur  irt 
the  pharynx,  larynx,  or  genitals. 

Malarial  and  typhoid  fevers  may  be  associated,  but  a  majority  of  the  case0 
of  so-called  typho-malarial  fever  are  either  remittent  malarial  fever  or  true 
typhoid.  It  is  interesting  to  note  that  among  1,500  cases  of  typhoid  fever 
Plasmodia  were  found  in  the  blood  in  only  3  cases.  (See  Lyon,  Studies 
III.)     Many  of  the  typhoid  fever  patients  came  from  malarious  regions. 

The  symptoms  of  influenza  may  precede  the  typhoid  fever,  or  the  two 
diseases  may  run  concurrently.  There  are  cases  of  chronic  influenza  which 
simulate  typhoid  fever  very  closely. 

Typhoid  Fever  and  Tuberculosis. — (a)  The  diseases  may  coexist.  A  per- 
son with  chronic  tuberculosis  may  contract  the  fever.  Of  105  autopsies  in 
typhoid  fever,  7  presented  marked  tuberculous  lesions.  Miliary  tuberculosis 
and  typhoid  fever  may  occur  together,  (b)  Cases  of  typhoid  fever  with  pul- 
monary and  pleuritic  symptoms  may  suggest  tuberculosis  at  the  onset,  (c) 
There  are  five  types  of  tul)erculous  infection  which  may  simulate  tj'phoid 
fever:  the  acute  miliary  form;  tuberculous  meningitis;  tuberculous  peritoni- 
tis; the  acute  toxaemia  of  certain  local  lesions;  and  forms  of  ordinary  pul- 
monary tuberculosis.  And,  lastly,  pulmonary  tuberculosis  may  follow  typhoid. 
In  a  large  majority  of  such  cases  from  the  onset  the  disease  has  been  tuberculo- 
sis, which  has  begim  with  a  low  fever  and  features  suggestive  of  typhoid  fever. 

In  epilepsy  and  in  chronic  chorea  the  fits  and  movements  usually  cease 
during  an  attack,  and  in  typhoid  fever  in  a  diabetic  subject  the  sugar  may 
be  absent  during  the  height  of  the  disease. 

Varieties  of  Typhoid. — Typhoid  fever  presents  an  extremely  complex 
s>Tnptomatolog>'.  ilary  forms  have  been  described,  some  of  which  present  ex- 
aggeration of  common  symptoms,  others  mmlification  in  the  course,  others  again 
greater  intensity  of  action  of  the  poison  on  certain  organs.  As  we  have  seen, 
when  the  nenous  system  is  specially  involved,  it  has  been  called  the  cerebro- 
spinal form ;  when  the  kidneys  are  early  and  sevcrly  affecte<l,  nephro-typhoid ; 
when  the  disease  begins  with  pulmonary  symptoms,  pneumo-typhoid ;  with 
pleurisy,  pleuro-typhoid ;  when  the  disease  is  characterized  throughout  by  pro- 
fuse sweats,  the  sudoral  form  of  the  disease.  It  is  enough  to  remember  that 
typhoid  has  no  fixed  and  constant  course,  tliat  it  may  set  in  occasionally  with 
symptoms  localized  in  certain  organs,  and  that  many  of  its  s}-mptoms  are 
extremely  variable — in  one  epidemic  uniform  and  text -book-like,  in  another 
slight  or  not  met  with.  This  diversified  syniptomatolog}*  has  led  to  many 
clinical  errors,  and  in  the  absence  of  the  salutary  lessons  of  morbid  anatomy 
it  is  not  surprising  that  practitioners  have  so  often  been  led  astray.  We  may 
recognize  the  following  varieties: 
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(a)  The  mild  and  abortive  forms.  Much  attention  has  been  paid  of  late 
to  the  milder  varieties  of  typhoid  fever — the  typhus  levissimus  of  Griesinger. 
Woodruff,  of  the  United  States  Army,  has  called  special  attention  to  the  great 
danger  of  neglecting  these  mild  forms,  which  are  often  spoken  of  as  mountain 
fever  and  malarial  fever,  "acclimation,"  "ground,"  and  "miasmatic"  fevers. 
During  the  prevalence  of  an  epidemic  there  may  be  cases  of  fever  so  mild  that 
the  patient  does  not  go  to  bed.  The  on^et  may  be  sudden,  particularly  in 
children.  The  general  symptoms  are  slight,  the  pulse  rate  not  high,  the  fever 
rarely  above  102°.  Rose  spots  ars  usually  present,  with  splenic  enlargement. 
Diarrhoea  is  rare.  The  Widal  reaction  is  present  in  a  majority  of  the  patients. 
There  may  be  a  marked  tendency  to  relapse.  While  infrequent,  characteristic 
complications  and  sequelae  may  give  the  first  positive  clue  to  the  nature  of 
the  trouble.  J.  B.  Briggs  has  studied  44  of  these  mild  cases  from  my  clinic, 
in  which  the  fever  lasted  14  days  or  less.  Rose  spots  were  present  in  24,  and 
the  Widal  reaction  in  26.  There  were  three  relapses.  It  can  not  be  too  forci- 
bly impressed  upon  the  profession  that  it  is  just  by  these  mild  cases,  to  which 
80  little  attention  is  paid,  that  the  disease  may  be  kept  up  in  a  commimity. 

(6)  The  grave  form  is  usually  characterized  by  high  fever  and  pronounced 
nervous  symptoms.  In  this  category  come  the  very  severe  cases,  setting  in 
with  pneumonia  and  nephritis,  and  with  the  very  intense  gastro-intestinal 
or  oerebro-spinal  symptoms. 

(c)  The  latent  or  ambulatory  form  of  typhoid  fever,  which  is  particularly 
common  in  hospital  practice.  The  symptoms  are  usually  slight,  and  the  pa- 
tient scarcely  feels  ill  enough  to  go  to  bed.  He  has  languor,  perhaps  slight 
dianhcea,  but  keeps  about  and  may  even  attend  to  his  work  throughout  the 
entire  attack.  In  other  instances  delirium  sets  in.  The  worst  cases  of  this 
form  are  seen  in  sailors,  who  keep  up  and  about,  though  feeling  ill  and 
feverish.  When  brought  to  the  hospital  they  often  have  symptoms  of  a  most 
Kvere  type  of  the  disease.  Haemorrhage  or  perforation  may  be  the  first 
marked  symptom  of  this  ambulatory  type.  Sir  W.  Jenner  called  atten- 
tion to  the  dangers  of  this  form,  and  particularly  to  the  grave  prognosis  in 
the  case  of  persons  who  have  travelled  far  with  the  disease  in  progress. 

id)  Haemorrhagic  Typhoid  Fever. — This  is  excessively  rare.  Among 
Ouakow's  6,513  cases  there  were  4  fatal  cases  with  general  haemorrhagic  fea- 
tnres.  Only  three  instances  were  present  in  our  series.  Haemorrhages  may 
be  marked  from  the  outset,  but  more  commonly  they  come  on  during  the 
eourae  of  the  disease.  The  condition  is  not  ncessarily  fatal.  Several  of 
those  reported  by  Nicholls  from  the  Royal  Victoria  Hospital,  Montreal,  re- 
covered.    (See  Hamburger,  Studies  III.) 

(e)  An  afebrile  typhoid  fever  is  recognized  by  authors.  Liebermeister 
«y8  that  the  cases  were  not  uncommon  at  Basel.  The  patients  presented  lassi- 
tude, depression,  headache,  furred  tongue,  loss  of  appetite,  slow  pulse,  and 
even  the  spots  and  enlarged  spleen.  I  have  seen  the  temperature  normal  on 
the  sixteenth  day,  while  the  spots  did  not  come  out  until  later. 

Typhoid  Fever  in  Children. — Griffith  collected  a  series  of  325  cases  in 
children  under  two  and  a  half  years;  111  of  these  were  in  the  first  year.  Out 
of  a  total  of  278  cases  in  which  the  result  was  recorded,  142  died.  The  cases 
are  not  very  uncommon.  The  high  mortality  in  Griffith's  paper  was  probably 
dne  to  the  fact  that  only  the  more  serious  cases  are  reported.     The  abdominal 
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Bymptoms  are  uaiially  mild;  fatal  hspmorrhage  and  perforation  arf  rare. 
Among  sequelfp,  aphaeia,  noma,  and  bone  lesions  are  stated  to  be  more  com- 
mon in  children  than  in  adults.     Two  of  our  cases  were  under  one  year  of  age. 

Typhoid  Fever  in  the  Aged.— After  the  sixtieth  year  the  disease  runi 
a  less  favorable  course,  and  the  mortality  is  very  high.  The  fever  is  not  soi 
high,  but  complications  are  more  common,  particularly  pneumonia  and  heart- 
failure. 

Typhoid  Fkveh  in  PRKONAKCY.^Pregnancy  affords  no  immunity  against 
typhoid.  In  1,500  of  our  cases  to  September  10,  1904,  438  of  which  were 
females,  there  were  i*  cases,  (toltdammer  noted  20  pregnancies  in  600  cases 
of  typhoid  fever  in  the  female,  it  is  more  commonly  seen  in  the  fir^t  half  of 
pregnancy^  The  pregna uey  is  interru})ted  in  about  (i5  per  cent,  oi  the  caseSi 
usually  in  the  second  week  of  the  disease.  In  the  olistotrical  department  of 
the  Johns  Hopkins  Hospital  (J.  W*  Williams)  there  have  lieen  (to  January, 
1905)  three  cases  of  puerperal  infection  with  bacilhis  typhosus.  One  case 
showed  a  locali^d  lesion  of  the  chorion,  from  which  cultures  were  obtained' 
(Little), 

Typhoid  Feyer  in  the  Fetus. — From  the  recent  studies  of  Fordyce, 
J*  L.  Morse,  and  F.  W.  Lynch,  we  may  conclude  that  the  typhoid  bacillus  may 
pass  through  the  placenta  to  the  child,  causing  a  typhoid  septicaemia,  without 
intestinal  lesions.  Lynch  has  recently  collected  1()  such  cases.  Infection  of 
the  fetus  does  not  necessarily  follow,  but  when  infected  the  child  dies,  either 
in  utero  or  shortly  after  birth.  The  Widal  reaction  has  been  obtained  with 
fetal  blood.  Its  presence  does  not  indicate  that  the  child  has  survived  infec- 
tion in  uterOj  as  the  agglutinating  substances  nuiy  filter  through  the  phicenta, 
They  may  also  be  transmitted  to  the  nursling  tlirough  the  milk,  and  cause  a 
transient  reaction.  The  reaction  could  not  be  obtained  with  fetal  blood  from 
which  typhoid  bacilli  were  cultivated  (Lynch), 

Helapse.^ — ^Kelapses  vary  in  frequency  in  different  epidemics,  and,  it  would 
appear,  in  different  places.  Tlie  percentages  of  different  authors  range  from, 
3  per  cent,  to  15  or  18  per  cent,  (Inmiermann).  In  1,500  cases  there  were 
17*^  relapses,  11.4  per  cent.  Among  28,057  collected  cases  8.8  |H3r  cent,  hadi 
a  relapse  (McOrae), 

We  may  recognize  the  ordinary,  the  intercurrent,  and  the  spurious  relapse. 

The  orditiart/  reiapse  sets  in  after  complete  defervescence.  The  average 
duration  of  the  interval  in  Ii'vine's  cases  wm  a  little  over  five  days. 

In  one  of  my  cases  there  was  complete  ainrexia  for  twenty-three  days,  fol 
lowed  by  a  relapse  of  forty-one  days'  duration ;  then  apyrexia  for  forty-two 
days,  followed  by  a  second  relapse  of  two  weeks'  duration.  As  a  rule,  two  of 
the  three  important  symptoms — step-like  temperature  at  onset,  roseola,  an. 
enlarged  spleen— should  be  present  in  justify  the  diagnosis  of  a  relapse.  The 
intestinal  symptoms  are  variable.  The  onset  may  be  abruptly  with  a  chill,  of 
the  temperature  may  have  a  typical  ascent,  as  shown  in  Chart  I.  The  number 
of  relapses  ranges  from  1  to  5.  In  a  case  at  the  Pennsylvania  Hospital  in  1904; 
the  disease  lasted  eleven  months  and  four  days,  during  which  there  were  six 
relapses.  The  relapse  is  usually  less  severe,  of  shorter  duration  and  the- 
mortality  is  low. 

The  intercurrent  relapse  is  common,  often  most  severe,  and  is  resf>onsibte 
for  a  great  many  of  the  most  protracted  cases.     The  temperature  drops  and 
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the  patient  improves;  but  after  remaining  between  100**  and  102°  for  a  few 
days,  the  fever  again  rises  and  the  patient  enters  upon  another  attack,  which 
may  be  more  protracted,  and  of  much  greater  intensity  than  the  original  one. 

Spurious  relapses  are  very  common.  They  have  already  been  mentioned 
as  post-typhoid  elevations  of  temperature.  They  are  recrudescences  of  the 
fever  due  to  a  number  of  causes.  It  is  not  always  easy  to  determine  whether 
a  relapse  is  present,  particularly  in  cases  in  which  the  fever  persists  for  only 
fire  or  seven  days  without  rose-spots  and  without  enlargement  of  the  spleen. 

Undoubtedly  a  reinfection  from  within,  yet  of  the  conditions  favoring  the 
occurrence  of  relapse  we  as  yet  know  little.  Durham  has  advanced  an  inter- 
esting  theory :  Every  typhoid  infection  is  a  complex  phenomenon  caused  by 
groups  of  bacilli  alike  in  species  but  not  identical,  as  shown  by  their  serum 
reactions.  The  antitoxin  formed  in  the  blood  during  the  primary  attack  neu- 
tralizes only  one  (or  several)  groups,  the  remaining  groups  still  preserving 
their  pathogenic  power.  Following  an  error  in  diet,  or  some  indiscretion, 
these  latter  groups  may  multiply  sufficiently  to  cause  a  reinfection.  Multiple 
relapses  may  be  similarly  explained. 

Diagnosis. — There  are  several  points  to  note.  In  the  first  place,  typhoid 
ferer  is  the  most  common  of  all  continued  fevers.  Secondly,  it  is  extraordi- 
narily variable  in  its  manifestations.  Thirdly,  there  is  no  such  hybrid  malady 
u  typho-malarial  fever.  Fourthly,  errors  in  diagnosis  are  inevitable,  even 
onder  the  moat  favorable  conditions. 

Data  for  Diagnosis. — (a)  General, — No  single  symptom  or  feature  is 
characteristic.  The  onset  is  often  suggestive,  particularly  the  occurrence  of 
epiataxis,  and  (if  seen  from  the  start)  the  ascending  fever.  The  steadiness  of 
the  fever  for  a  week  or  longer  after  reaching  the  fastigium  is  an  important 
point  The  irregular  remittent  character  in  the  third  week,  and  the  intermit- 
tent features  with  chills,  are  common  sources  of  error.  While  there  is  nothing 
characteristic  in  the  pulse,  dicrotism  is  so  much  more  common  early  in  typhoid 
fever  that  its  presence  is  always  suggestive.  The  rash  is  the  most  valuable 
angle  sign,  and  with  the  fever  usually  clinches  the  diagnosis.  The  enlarged 
spleen  is  of  less  importance,  since  it  occurs  in  all  febrile  conditions,  but  with 
the  fever  and  the  rash  it  completes  a  diagnostic  triad.  The  absence  of  leucocy- 
tosia  and  the  presence  of  Ehrlich's  reaction  are  valuable  accessory  signs. 

(6)  Specific. — (1)  Isolation  of  Typhoid  Bacilli  from  the  Blood.- — New 
methods  have  given  better  results  in  this  procedure,  which  is  especially  use- 
ful early  in  the  disease,  in  doubtful  cases  and  in  the  acute  septic  forms.  The 
hypodermic  puncture  of  a  vein  for  the  blood  causes  little  or  no  pain. 

(2)  Isolation  of  Typhoid  Bacilli  from  the  Stools. — Cultures  from  the 
rtools  have  proved  of  diagnostic  value.  A  satisfactory  method  is  that  of  von 
Drigalski  and  Conradi  (Zeft.  f.  Hygiene,  Bd.  39),  largely  used  in  the  cam- 
paign against  typhoid  in  Germany,  with  which  those  familiar  with  bacteri- 
olojric  methods  are  able  to  isolate  the  bacilli  in  a  majority  of  the  cases. 

(3)  Isolation  of  Typhoid  Bacilli  from  the  Urine. — Neumann,  Horton- 
Smith,  Richardson,  and  Owyn  have  shown  the  great  frequency  of  typhoid 
hacilli  in  the  urine.  In  some  cases  they  may  be  obtained  before  the  Widal 
test  is  positive.  Routine  cultures  do  not  offer  great  difficulties,  and  may  fre- 
qnently  be  of  diagnostic  value. 

(4)  Isolation  of  Typhoid  Bacilli  from  the  Rose-spots. — Neufeld,  Cursch- 
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maDn,  and  Eii'hardsoii  have  d em onst rated  the  pre&enee  of  the  bacilli  in  rose- 
spots  in  32  of  40  eases  txainiDed.  As  the  procedure  causes  considerable  dis- 
comfort it  can  not  be  used  as  a  routine  method. 

(5)  Thf  Agglufinnfum  Test. — In  I8i»-1:  Pfeiffer  sliowed  that  cholera  spi- 
rilla, wlien  iDtrodueed  into  the  peritoneum  of  an  immunized  animal,  or  when 
mixed  with  the  serum  of  ininiunized  animak,  lose  their  motion  and  break  up. 
This  ^'PfeifTer's  plieoomenon''  was  tliorDughly  studied  by  Durham  and  the 
speeifieity  of  the  reaction  demonstrated.  A.  S.  iiriinbaum  imd  Widal  made 
the  method  available  in  clinical  work. 

Macroscopic  or  Slow  Method. — This  may  be  done  with  living  or  dead 
organisms  and  has  the  advantage  of  use  away  from  a  laboratory.  The  di- 
luted serum  and  organisms  are  mixed  in  a  tube  of  >;mall  calilire  (dilution  1  to 
50  or  1  to  100).  With  a  positive  reaction  there  should  be  complete  precipi- 
tation leaving  a  clear  tluid  atmve  in  tweidy-four  liours. 

Microscopic  or,  Ilcipid  Meihod.- — The  serum  is  mixed  with  a  young  bouil- 
lon culture  of  the  typhoid  bacillus,  or  with  a  suspension  of  a  young  agar 
culture,  in  such  a  manner  at^  to  dilute  the  serum  to  the  rcfiuired  degree.  A 
hanging-drop  preparation  of  the  mixture  is  made,  and  if  the  reaction  is  posi- 
tive the  bacilli  will  witliin  a  given  time  h)se  their  motility  and  collect  in 
clumps.  Wyatt  Johnston  introduced  the  use'  of  dried  blood.  It  is  conven- 
ient, but  does  not  permit  accurate  dilutions.  The  use  of  glms  bulbs  to  obtain 
the  scrum,  and  small  glass  pipettes  to  make  accurate  dilutions,  is  of  value. 
As  Cabot  says,  "the  tc^st  is  a  quantitative,  not  a  qualitative,  one."  Both  the 
degree  of  dilution  and  the  time  limit  are  of  importance.  A  safe  standard, 
and  the  one  in  use  at  tlie  Johns  Hopkins  Hospital,  is  a  dilution  of  1-50  and 
a  time  limit  of  one  hour.  Cabot's  collection  of  5,97ft  eases  gives  a  positive 
reaction  in  97.2  per  cent.  It  may  not  appear  until  late  in  the  course  or  in  a 
relapse.  It  may  be  present  even  twenty  or  thirty  years  subsequent  to  the 
attack  of  fever. 

Wliile  on  the  whole  the  serum  reaction  is  of  very  great  value,  there  are 
certain  difficulties  and  objections  which  must  l>e  considered.  A  perfectly 
characteristic  case  with  haemorrhages,  rose -spots,  etc,  may  give  no  reaction 
throiigliont.  In  other  cases  the  reaction  is  much  delayed,  becoming  positive 
only  during  convalescence,  or  even  during  a  relapse.  It  must  be  borne  in 
mind  that  occasionally  t!ie  reaction  is  not  obtained  with  low  dilutions,  while 
with  higher  dilutions  it  is  characteriBtc. 

(ir)  Ophfhnlmo'Iieaciion. — A  solution  of  one-third  to  one-half  of  a  milli- 
gram of  **typho-protein''  derived  from  many  diiTerent  strains  of  typhoid 
bacilli  is  instilled  into  the  conjunctival  sac,  A  typical  reaction  is  marked  by 
deep  congestion  of  the  conjunctiva  of  the  lower  lid  and  the  caruncle.  It 
reaches  its  maximum  in  six  hours.  A  positive  reaction  is  obtained  most  often 
during  the  febrile  period,  frequenfly  before  (he  agglutination  reaction  is 
given.  The  simplicity  of  the  method  and  the  absence  of  discomfort  are 
valuable  features,     A  cutaneous  method  has  also  been  employed. 

CoMMOX  SoiTRCES  OF  Eruor  IN  T>rAoxofii8.— An  early  and  intense  local- 
ization of  the  infection  in  certain  organs  may  give  rise  to  doubt  at  first. 

Cases  coming  on  with  severe  headache,  photophobia,  delirium,  twitching 
of  the  muscles  and  retraction  of  the  head  are  almost  invariably  regarded  as 
cerebrospinal  meningitis.     Under  such  circumstances  it  may  for  a  few  days 


I 


I 


TYPHOID    FEVER  37 

be  impossible  to  make  a  satisfactory  diagnosis.  I  have  thrice  performed 
autopsies  on  eases  of  this  kind  in  which  no  suspicion  of  typhoid  fever  had 
been  present,  the  intense  cerebro-spinal  manifestations  having  dominated  the 
scene.  Until  the  appearance  of  abdominal  symptoms,  or  the  rash,  it  may  be 
quite  impossible  to  determine  the  nature  of  the  case.  Cerebro-spinal  menin- 
gitis is,  however,  a  rare  disease ;  typhoid  fever  a  very  common  one,  and  the 
onset  with  severe  nervous  symptoms  is  by  no  means  infrequent.  The  lumbar 
puncture  is  now  a  great  help. 

I  have  already  spoken  of  the  misleading  pulmonary  symptoms,  which 
occasionally  occur  at  the  very  outset  of  the  disease.  The  bronchitis  rarely 
causes  error,  though  it  may  be  intense  and  attract  the  chief  attention.  More 
difficult  are  the  cases  setting  in  with  chill  and  followed  rapidly  by  pneu" 
monk,  I  have  brought  such  a  case  before  the  class  one  week  as  typical 
pneumonia,  and  a  fortnight  later  shown  the  same  case  as  undoubtedly  one 
of  t}'phoid  fever.  There  is  less  danger  of  mistaking  the  pneumonia  which 
occurs  at  the  height  of  the  disease,  and  yet  this  is  possible,  as  in  a  case 
admitted  a  few  years  ago  to  my  wards — a  man  aged  seventy,  insensible,  with 
a  dry  tongue,  tremor,  ecchymoses  upon  the  wrists  and  ankles,  no  rose-spots, 
enkrgement  of  the  spleen,  and  consolidation  of  his  right  lower  lobe.  It 
wag  very  natural,  particularly  since  there  was  no  history,  to  regard  such 
a  case  as  senile  pneumonia  with  profound  constitutional  disturbance,  but 
the  autopsy  showed  the  characteristic  lesions  of  typhoid  fever.  Early 
iuTolvement  of  the  pleura  or  the  kidneys  may  for  a  time  obscure  the  diag- 
nosis. 

Of  diseases  with  which  typhoid  fever  may  be  confounded,  malaria,  certain 
forms  of  pyaemia,  acute  tuberculosis,  and  tuberculous  peritonitis  are  the  most 
important. 

From  malarial  fever,  typhoid  is,  as  a  rule,  readily  recognized.  There  is 
no  such  disease  as  typho-malarial  fever — that  is,  a  separate  and  distinct  mal- 
ady. Typhoid  fever  and  malarial  fever  may  coexist  in  the  same  patient. 
In  patients  returning  from  Cuba  and  Porto  Rico  during  the  late  war  the  two 
conditions  were  often  found  together,  but  in  tlie  United  States  it  is  excessively 
rare.  The  term  typho-malarial  fever  should  be  abandoned.  The  autumnal 
type  of  malarial  fever  may  present  a  striking  similarity  in  its  early  days  to 
typhoid  fever.  Differentiation  may  be  made  only  by  the  blood  examination. 
There  may  be  no  chills,  the  remissions  may  be  extremely  slight,  there  is  a 
history  perhaps  of  malaise,  weakness,  diarrhoea,  and  sometimes  vomiting. 
The  tongue  is  furred  and  white,  the  cheeks  flushed,  the  spU^en  slightly  en- 
larged, and  the  temperature  continuous,  or  with  very  slight  remissions.  The 
wtivo-autumnal  variety  of  the  malarial  parasite  may  not  be  present  in  the 
circulating  blood  for  several  days.  Every  year  we  had  one  or  two  cases  in 
which  the  diagnosis  was  in  doubt  for  a  few  days. 

Pyctmia. — The  long-continued  fever  of  obscure,  deep-seated  suppuration, 
without  chills  or  sweats,  may  simulate  typhoid.  The  more  chronic  cases  of 
ulcerative  endocarditis  are  usually  diagnosed  typhoid  fever.  The  presence  or 
sbsence  of  leucocytosis  is  an  important  aid.  The  Widal  reaction  and  the 
blood  cultures  now  offer  additional  and  valuable  help. 

Acute  miliary  tuberculosis  is  not  infrequently  mistaken  for  typhoid  fever. 
The  points  in  differential  diagnosis  will  be  discussed  under  that  disease. 
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Tuberculous  perHonitis  in  certain  of  its  forms  may  closely  simulate  typhoid 
fever,  and  will  be  referred  to  in  another  section. 

The  early  abdominal  pain,  etc.,  may  lead  to  the  diagnosis  of  appendicitiB. 

The  ^'disease"  described  by  Brill  (a  mild  form  of  typhus  fever)  may  be 
regarded  as  typhoid  fever,  but  tlie  character  of  the  rash,  the  absence  of  the 
agglutination  reaction,  negative  results  of  blood  cultures  and  the  course  are 
against  this.     However,  the  majority   of  cases  are  probably  diagnosed   fitB 
typhoid  fever. 

Prognosis. — (a)  Death-rate. — The  mortality  is  very  variable,  ranging  ii* 
private  practice  from  5  to  12  and  in  hospital  practice  from  7  to  20  per  cen^ 
In  some  large  epidemics  the  death-rate  has  been  very  low.  In  the  Maidston.^ 
epidemic  it  was  between  7  and  8  per  cent.  In  recent  years  the  mortality  from 
typhoid  fever  has  certainly  diminished,  and,  under  the  influence  of  Brand,  th^ 
reintroduction  of  hydrotherapy  has  reduced  the  death-rate  in  institutions  in  ^ 
remarkable  manner,  even  as  low  as  5  or  6  per  cent.  Of  the  1,500  case:  treated 
in  my  wards,  9.1  per  cent  died.  The  mortality  in  the  Spanish-American  Wa^ 
was  very  low — 7  per  cent. — and  may  be  attributed  to  the  picked  set  of  men  and 
to  the  care  and  attention  which  the  patients  received. 

(b)  Special  Features  in  Prognosis. — Unfavorable  symptoms  are  hiirh 
fever,  toxic  symptoms  with  delirium,  meteorism,  and  haemorrhage.  Per- 
foration renders  the  outlook  hopeless  unless  operation  is  done  early.  Fat  sub- 
jects stand  typhoid  fever  badly.  The  mortality  in  women  is  greater  than  in 
men.  The  complications  and  dangers  are  more  serious  in  the  ambulatory 
form  in  which  the  patient  has  kept  about  for  a  week  or  ten  days.  Early 
involvement  of  the  nervous  system  is  a  bad  indication;  and  the  low,  mutter- 
ing delirium  with  tremor  means  a  close  light  for  life.  Prognostic  signs  from 
the  fever  alone  are  deceptive.  A  temperature  above  104°  may  be  well  borne 
for  many  days  if  th(»  nervous  system  is  not  involved. 

(c)  Sudden  Death. — It  is  diificult  in  many  cases  to  explain  this  most 
lamentable  of  accidents  in  the  disease.  There  are  cases  in  which  neither  cere- 
bral, renal,  nor  cardiac  changes  have  been  found ;  there  are  instances  too  in 
which  it  does  not  seem  likely  that  there  could  have  been  a  special  localization 
of  the  toxins  in  the  pneuinogastric  centres.  McPhedran,  in  reporting  a  case 
of  the  kind,  in  which  the  post-mortem  showed  no  adequate  cause  of  death, 
suggests  that  the  experiments  of  McWilliain  on  sudden  cardiac  failure  prob- 
ably explain  the  occurrence  of  death  in  certain  of  the  cases  in  which  neither 
embolism  nor  unemia  is  j)resent.  Under  conditions  of  abnormal  nutrition 
there  is  sometimes  induced  a  state  of  delirium  cordis,  which  may  occur  spon- 
taneously, or,  in  the  case  of  animals,  <m  slight  irritation  of  the  heart,  with 
the  result  of  extreme  irn-gularity  and  finally  failure  of  action.  Sudden  death 
occurs  more  frequently  in  men  than  in  women,  according  to  Dewevre's  statis- 
tics, in  a  proportion  of  114  to  20.  It  may  occur  at  the  height  of  the  fever, 
and,  as  pointed  out  by  Graves,  may  also  happen  during  convalescence.  There 
were  four  cases  in  my  series. 

Prophylaxis. ~In  cities  the  prevalence  of  typhoid  fever  is  directly  propor- 
tionate to  the  inofliciency  of  the  drainage  and  the  water-supply.  With  their 
improvement  the  mortality  has  been  nMhui'd  t)nt*-half  or  cvt'n  more.  Fulton 
has  shown  that  in  the  Tnitcd  Slates,  at  Irast.  the  disrasr  exists  to  a  propor- 
tionately greater  extent  in  the  country  than  il  does  in  the  city,  and  that  the 
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tion  of  this  disease  is  in  general  from  the  country  to  the  town.  In 
the  water-supply  of  the  latter  tJie  chances  for  dilution  of  the  contaminating 
fluidfi  are  so  much  greater  than  in  the  country,  where  the  privy  vault  is  often 
in  such  close  proximity  to  the  well. 

But  it  is  not  only  through  water  that  the  disease  is  transmitted.  Other 
methods  play  an  important  though  not  so  frequent  role.  The  bacilli  may  be 
carried  by  milk,  oysters,  uncooked  vegetables,  etc.  Flies  play  an  important 
part  in  the  spread  of  the  disease.  Many  cases  undoubtedly  arise  by  direct 
infection.  But  through  whatever  channel  the  infection  occurs,  for  new  cases 
to  arise  the  virus  must  be  obtained  from  another  patient.  It  has  been  dem- 
onstrated by  Jordan,  Russell,  Zeit  and  others  that  under  ordinary  circum- 
stances the  bacilli  do  not  live  and  thrive  long  outside  the  body.  To  stamp  out 
t\*phoid  fever  requires  (1)  tJie  recognition  of  all  oases,  including  the  typhoid 
carriers  and  (2) 'the  destruction  of  all  typhoid  bacilli  as  they  leave  the  patient. 
It  is  as  much  a  part  of  the  physician's  duty  to  look  after  these  points  as 
to  take  care  of  the  patient.  Mild  cases  of  fever  are  to  be  regarded  with 
.suspicion. 

From  the  standpoint  of  prophylaxis,  the  question  practically  narrows  down 
to  disinfection  of  the  urine,  stools,  sputum  (in  the  few  cases  where  bacilli  are 
present),  and  of  objects  which  may  accidentally  be  contaminated  by  these 
excretions.  The  nurse  or  attendant  should  be  taught  to  regard  every  speci- 
men of  urine  as  a  pure  culture  of  typhoid  bacilli,  and  to  exercise  the  greatest 
care  in  preventing  the  scattering  of  drops  of  urine  over  the  patient,  bedding 
or  floor,  or  over  the  hands  of  the  attendant. 

To  disinfect  the  urine  the  best  solutions  are  carbolic  acid,  1-20,  in  an 
amount  equal  to  that  of  the  urine,  or  bichloride  of  mercury,  1-1,000,  in  an 
amount  one-fifteenth  that  of  the  fluid  to  be  sterilized.  These  mixtures  with 
the  urine  should  stand  at  least  two  hours.  Urotropin  causes  disappearance 
of  the  bacilli  from  the  urine  when  bacilluria  is  present,  but  under  no  circum- 
stances should  its  administration  permit  the  disinfection  of  the  urine  to  be 
Dcgltt'ted. 

For  the  stools,  heat  is  the  most  efficient  means  and  can  be  employed  in 
hospitals  by  special  hoppers  in  whicli  steam  is  usc^l.  Of  solutions,  carbolic 
acid  or  freshly  prepared  milk  of  lime  is  most  useful.  The  stool  should  be 
mixed  with  at  least  thrice  its  volume  of  these  solutions  and  allowed  to  stand 
for  goveral  hours. 

With  hydrotherapy  the  disinflation  of  the  bath  water  offers  a  somewhat 
Hifficiilt  problem.  E.  Babucke  found  chloride  of  lime  the  best  substance  to 
use.  and  that  even  when  the  water  contains  coarse  fa?cal  matter,  250  gm. 
(^ne-half  pound)  of  chloride  of  lime  will  render  the  ordinary  bath  of  200 
litrwj  hterile  in  one-half  hour. 

If  there  Ik?  any  expectoration,  the  sputum  should  receive  the  same  care  as 
in  tuberculosis.  It  is  best  to  collect  it  in  small  cloths,  which  may  be  burned. 
All  the  linen  leaving  the  patient's  bed  or  person  should  be  soaked  for  two 
hours  in  1-20  carbolic  acid  solution,  and  then  sent  to  the  laundry,  where  it 
should  l)e  l)oiled.  All  dishes  should  be  boiled  before  leaving  the  patient's 
n>oTn. 

The  nurse  should  wear  a  riibher  apron  when  ^ivinjr  tubs  or  workincr  over 
a  typhoid  patient,  and  this  should  be  washed  frequently  with  a  carbolic  acid 
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or  bichloride  of  mercury  solution.  The  nurse  should  wear  rubber  gloves  when 
giving  tubs,  or  else  soak  her  hands  throughly  in  1-1,000  bichloride  solution 
after  she  has  finished. 

It  is  impossible  here  to  deal  with  all  the  possible  modes  of  spread  of  the 
infection.  Keeping  in  mind  that  everything  leaving  the  patient  should  be 
sterilized  whenever  there  is  a  chance  of  its  having  been  contaminated  by  the 
discharges,  a  nurse  of  ordinary  intelligence,  even  one  of  the  family,  can  carry 
out  very  satisfactory  prophylaxis. 

Should  the  typhoid  fever  patient  be  isolated  ?  To  prevent  direct  infection 
of  other  members  of  the  family  a  moderate  degree  of  isolation  should  be  car- 
ried out,  though  this  need  not  be  absolute  as  in  the  exanthemata.  The  win- 
dows should  have  fly  screens  in  summer.  After  recovery  the  room  should  be 
disinfected. 

An  important  question  is  as  to  the  necessity  for  the  isolation  of  typhoid 
patients  in  special  wards  in  hospitals.  At  present  this  is  not  generally  done 
in  the  United  States.  Wlien,  however,  in  a  hospital  with  as  good  sanitary 
arrangements  as  the  Johns  Hopkins  possesses,  and  in  which  all  possible  pre- 
cautions are  taken  to  prevent  the  infection  spreading  from  patient  to  patient, 
1.81  per  cent,  of  all  the  cases  have  been  of  hospital  origin,  the  advisability  of 
isolation  of  typhoid  fever  patients  is  certainly  worth  considering.  On  the 
other  hand,  in  the  general  hospital,  with  students  in  the  wards,  the  cases  are 
more  thoroughly  studied,  and  in  the  graver  complications,  as  perforation,  it  is 
of  the  greatest  advantage  to  have  the  early  co-operation  of  the  house  surgeon. 

During  the  past  few  years  an  active  campaign  has  been  started  in  Ger- 
many with  the  object  of  ultimately  stamping  out  this  disease  by  means  of 
early  diagnosis  and  the  institution  of  rigid  measures  for  preventing  the  dis- 
tribution of  the  infecting  agent  from  the  patients  so  diagnosed.  With  a  corps 
of  assistants  Koch  fitted  up  a  laboratory  in  Trier,  a  locality  where  the  disease 
had  a  firm  hojd.  By  bacteriological  methods  he  was  able  to  demonstrate  that 
72  persons  were  suffering  from  typhoid  infection.  So  soon  as  the  nature  of 
a  case  was  established,  isolation  and  vigorous  disinfection  were  practiced. 
The  result  was  that  within  three  months  no  more  typhoid  bacilli  were  dis- 
coverable, the  patients  were  cured,  no  fresh  cases  arose,  and,  so  far  as  that 
group  of  villages  was  concerned,  typhoid  was  exterminated. 

^\^len  epidemics  are  prevalent  the  drinking-water  and  the  milk  used  in 
families  should  be  boiled.  Travellers  should  drink  light  wines  or  mineral 
water  rather  than  ordinary  water  or  milk.  Care  should  be  taken  to  thor- 
oughly cook  oysters  which  have  been  fattened  or  freshened  in  streams  con- 
taminated with  sewage. 

Wliile  in  camps  it  is  easy  to  boil  and  filter  the  water,  with  troops  on 
the  march  it  is  a  very  different  matter,  and  it  is  impossible  to  restrain  men 
from  relieving  their  thirst  the  moment  they  reach  water.  Various  chemical 
methods  have  been  recommended — the  use  of  bromine,  hvpochlorite  of  lime, 
permanganate  of  potassium,  and  the  tablets  of  sodium  bisulphate,  none  of 
which  are  probably  very  satisfactory. 

Vaccination. — A.  E.  Wright  has  introduced  a  method  of  vaccination 
against  typhoid.  The  material  used  is  a  bouillon  or  agar  culture  of  bacilli 
heated  to  SS"*  to  55''  C.  in  order  to  kill  them.  Lysol  or  tricresol  is  added. 
For  the  first  inoculation  a  quantity  of  the  vaccine  containing  500  millions  of 
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bacteria  is  employed,  and  for  the  second  and  third  inoculations  a  quantity 
containing  1,000  millions  of  bacilli  is  employed.  Three  inoculations  are 
gJTen  at  intervals  of  ten  days.  Following  inoculation  there  is  a  mild  local 
reaction  and  constitutional  symptoms  begin  within  four  to  six  hours.  As 
a  sequence  of  the  injection,  there  is  an  increase  in  both  the  bactericidal  and 
agglutinating  powers  of  the  blood.  A  study  of  recent  results  in  the  British 
Army  shows  that  typhoid  fever  is  nearly  six  times  more  prevalent  among  the 
UDTSccinated  than  among  those  vaccinated  (Leishman).  In  the  United 
States  Army  the  incidence  of  the  disease  has  been  nearly  ten  times  as  great 
among  the  unvaccinated  (Russell).  The  results  in  these  attending  typhoid 
fcTer  patients  have  been  excellent.  The  evidence  so  far  points  to  a  persist- 
ence of  the  protective  effect  for  at  least  two  years  after  inoculation.  The 
Talue  of  this  procedure  has  been  thoroughly  established.  All  those  exposed 
to  infection,  especially  nurses,  should  be  protected  by  it. 

Treatment. — (a)  General  Management. — ^The  profession  was  long  in 
kaming  that  typhoid  fever  is  not  a  disease  to  be  treated  mainly  with  drugs. 
Carefnl  nursing  and  a  regulated  diet  are  the  essentials  in  a  majority  of  the 
cases.  The  patient  should  be  in  a  well-ventilated  room  (or  in  summer  out 
of  doors  during  the  day),  strictly  confined  to  bed  from  the  outset,  and  there 
remain  until  convalescence  is  well  established.  The  bed  should  be  single,  not 
too  high,  and  the  mattress  should  not  be  too  hard.  The  woven  wire  bed,  with 
wft  hair  mattress,  upon  which  are  two  folds  of  blanket,  combines  the  two 
great  qualities  of  a  sick-bed,  smoothness  and  elasticity.  A  rubber  cloth  should 
be  placed  under  the  sheet.  An  intelligent  nurse  should  be  in  charge.  When 
this  is  impossible,  the  attending  physician  should  write  out  specific  instruc- 
tions regarding  diet  and  treatment  of  the  discharges  and  bed-linen. 

{b)  Diet. — More  liberality  in  diet  is  now  generally  practiced,  as  was 
advised  years  ago  by  Austin  Flint  and  strongly  supported  by  Shattuck, 
Kinnicutt  and  others.  The  patient  should  be  nourished  as  well  as  possible 
and  food  given  with  a  value  of  2,500  to  3,000  calories  and  containing  about 
70  grams  of  protein  if  conditions  permit.  The  bulk  of  the  food  should  be 
liquid  and  milk  or  its  modifications  form  the  largest  part.  Milk  in  any 
form,  cream,  ice  cream,  cocoa,  tea  or  coffee  with  cream,  strained  soups,  eggs, 
either  the  white  or  the  whole  egg^  raw  or  soft  boiled,  gruels  and  jellies  may 
be  given.  The  milk  may  be  boiled  or  diluted,  or  some  modification  given — 
peptonised  milk,  fermented  milk,  malted  milk,  buttermilk  or  whey.  Soft 
food  is  often  permissible,  such  as  milk  toast,  custard,  junket,  crackers  and 
milk,  bread  and  butter,  and  mashed  potatoes.  It  is  important  to  give  carbo- 
hydrate freely  to  spare  the  body  proteins,  and  this  is  aided  by  the  addition  of 
milk  sugar  to  the  diet;  a  teaspoonful  can  be  given  with  each  feeding  of  milk. 
Sugar  can  also  be  given  freely  in  lemonade.  The  food  should  be  chosen 
for  each  patient  and  a  routine  diet  not  allowed.  In  case  of  digestive  dis- 
turbance— undigested  food  in  the  stools,  diarrhoea,  metesoriem — the  diet 
ihould  be  made  very  simple,  buttermilk,  whey,  peptonised  milk  or  albumin 
water  usually  being  suitable.  The  beef  extracts,  meat  juices,  and  artificially 
prepared  foods  are  unnecessary,  and  in  private  practice  among  people  in 
moderate  circumstances  add  greatly  to  the  expense  of  the  illness.  Water 
should  be  given  freely  at  fixed  intervals.  A  good  plan  is  to  have  a  jug  of 
water  beside  the  patient  fto4  tvbiDg  with  a  glass  mouth-piece,  so  that  he  can 
5 


42  SPECIFIC    INFECTIOUS    DISEASES 

drink  as  much  as  he  wishes.  It  is  desirable  to  have  the  patient  take  at  lea 
four  litres  of  water  daily  and  larger  amounts  are  an  advantage.  The  wat 
causes  polyuria,  and  is  a  sort  of  internal  hydrotherapy  by  which  the  toxii 
may  be  washed  out.  Jiarley  water,  lemonade,  soda  water,  or  iced-tea  may  I 
used. 

Special  care  must  be  given  to  the  mouth,  which  should  be  cleaned  aft 
each  feeding.     A  mouth  wash  should  be  used  freely   (such  as  carbolic  ae: 
3  i,  4  c.  c,  glycerine  3  h  ^^  c.  c,  and  boric  acid,  saturated  solution,  to  5 
300  c.  c. 

Alcohol  is  unnecessary  in  a  great  majority  of  the  cases.  Of  late  yea 
I  have  used  it  much  less  freely ;  but  when  the  heart  is  feeble  and  the  tox 
symptoms  are  severe,  eight  to  twelve  ounces  of  whisky  may  be  given  in  tl 
twenty-four  hours. 

(c)  Hydkotiierapy. — The  use  of  water,  inside  and  outside,  was  no  ne 
treatment  in  fevers  at  the  end  of  the  eighteenth  century,  when  James  Curr 
(a  friend  of  Burns  and  the  editor  of  his  poems)  wrote  his  Medical  Repor 
on  tlie  Effects  of  Water,  Cold  and  Warm,  as  a  Kemedy  in  Fevers  and  otln 
Diseases.  In  this  country  it  was  used  with  great  effect  and  recouunend< 
strongly  by  Nathan  Smith,  of  Yale.  Since  18()1  the  value  of  bathing  i 
fevers  has  been  specially  emphasized  by  the  late  Dr.  Brand,  of  Stettin. 

Hydrotherapy  may  be  carried  out  in  several  different  ways,  of  whic 
in  typhoid  fever,  the  most  satisfactory  are  sponging,  the  wet  pack,  and  tl 
full  bath. 

(1)  Cold  Sponging. — The  water  may  be  tepid,  cold,  or  ice-cold,  accordii 
to  the  hoiglit  of  the  fever.  A  thorough  sponge-bath  should  take  from  fift« 
to  twenty  minutes.  The  ice-cold  sponging  is  not  quite  as  formidable  as  tl 
full  bath,  for  which,  when  there  is  an  insuperable  objection  in  private  pra 
tice,  it  is  an  e.xccllont  alternative.  But  frcfjuently  it  is  difficult  to  get  tl 
friends  to  appreciate  the  advantages  of  the  sponging.  When  such  is  the  cai 
and  in  children  and  delicate  persons,  it  ran  be  made  a  little  less  formidal 
by  sponging  limb  hy  limb  and  then  the  back  and  abdomen. 

(?)  The  culd  park  is  not  so  generally  useful  in  typhoid  fever,  but  in  ca^ 
with  very  pronouneiMl  nervous  symi)toms,  if  tiie  tub  is  not  avaUable,  t 
patient  may  be  wrapped  in  a  sheet  wrung  out  of  water  at  60°  or  65**,  a: 
then  cold  water  s])rinkled  over  him  with  an  ordinary  watering-pot. 

(3)  The  Hath. — The  tub  should  be  hmg  enough  so  that  the  patient  c 
be  f()in])letely  covered  except  his  head.  Our  rule  for  some  years  has  been 
give  a  bath  every  third  hour  when  the  temperature  was  above  J[02.5°.  T 
patient  renuuns  in  the  tub  for  fifteen  or  tw(»nty  minutes,  is  taken  out,  wrapp 
in  a  dry  sheet,  and  eovered  with  a  blanket.  While  in  the  tub  the  limbs  a 
trunk  are  ruhhed  tlioruu^ddy,  eith(T  with  (he  hand  or  with  a  suitable  rubb 
It  is  well  to  give  the  first  one  or  two  baths  at  a  tenij5erature  of  80°  to  8i 
There  is  no  routine  tem])erature  and  that  between  70°  and  85°  which  su 
best  is  chosen.  It  is  important  to  see  that  the  canvas  supports  are  prope: 
arran.i^ed,  an<l  tluit  the  rubber  pillow  is  comfortable  for  the  patient's  hei 
The  first  hath  shouhl  not  l)e  i^iven  at  niirht,  and  it  should  be  superintended 
the  physician.  The  amount  of  complaint  made  by  the  patient  is  largi 
d«'|M'rnl(nl  ii|)un  \W  skill  and  lare  with  which  the  baths  are  given.  Food 
usually  given,  sometimes  a  stimulant,  after  the  bath.     The  bluen^ss  and  sh. 
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ering,  which  often  follow  the  bath,  are  not  serious  features.  The  rectal  tem- 
perature is  taken  immediately  after  the  bath,  and  again  three-quarters  of  an 
hour  later.  Contra-indications  are  peritonitis,  haemorrhage,  phlebitis,  severe 
abdominal  pain,  and  great  prostration. 

The  good  effects  of  the  baths  are:  (i)  The  influence  on  the  nervous  sys- 
tem; delirium  lessens,  tremor  diminishes  and  toxic  features  are  less  marked, 
(ii)  Increased  excretion  of  toxins  by  the  kidney,  (iii)  The  tonic  effect 
on  the  circulation;  the  heart  rate  falls,  the  pulse  becomes  smaller  and 
harder,  and  the  blood  pressure  rises.  Vaso-motor  paresis  is  lessened,  (iv) 
With  hydrotherapy  the  initial  bronchitis  is  benefitted,  and  there  is  less 
diance  of  passive  congestion  of  the  bases  of  the  lungs,  (v)  The  liability  to 
bed-sores  is  diminished  and  the  frequent  cleansing  of  the  skin  is  beneficial. 
The  addition  of  half  a  pound  of  alum  to  the  water  is  an  advantage. 
Should  boils  occur,  one  bath-tub  should  be  used  for  that  patient  alone,  (vi) 
Reduction  of  the  temperature  may  occur  but  is  not  an  important  effect,  (vii) 
The  mortality  is  reduced.  In  general  hospitals  from  six  to  eight  patients  in 
every  hundred  are  saved  by  this  plan  of  treatment.  At  the  Brisbane  Hospital, 
there  F.  E.  Hare  used  it  so  thoroughly,  the  mortality  was  reduced  from  14.8 
per  cent,  to  7.5.  There  is  a  remarkable  uniformity  in  the  death-rate  of 
institutions  using  the  method — usually  from  6  to  8  per  cent.  At  tlie  Royal 
Victoria  Hospital,  Montreal,  the  rate  for  six  years  was  5.4  per  cent.  At  the 
Johns  Hopkins  Hospital  the  mortality  among  1,500  cases  was  137,  or  9.1 
percent. 

{d)  Medicinal  Treatment. — There  is  no  specific  drug  treatment,  but 
it  is  usually  advisable  to  give  urotropin  after  the  second  week,  twenty  to  thirty 
grains  (1.3  to  2  gm.)  daily.  In  private  practice  it  may  be  safer,  for  the  young 
practitioner  especially,  to  order  an  acid  or  a  mild  fever  mixture.  The  ques- 
tion of  medicinal  antipyretics  is  important :  they  are  used  far  too  often  and 
too  rashly  in  typhoid  fever.  An  occasional  dose  of  antifebrin  on  antipyrin 
may  do  no  harm,  but  the  daily  use  of  these  drugs  is  most  injurious.  Quinine 
in  moderate  doses  is  still  much  employed,  but  its  value  is  doubtful.  Tn  the 
Tarious  antiseptic  drugs  which  have  been  advised  I  have  no  faith.  Most  of 
them  do  no  hann,  except  that  in  private  practice  their  use  has  too  often 
diverted  the  practitioner  from  more  rational  and  safer  courses. 

(e)  SEnrM  Therapy. — Numerous  attempts  have  been  made  to  obtain 
specilio  sera,  which  have  been  of  two  varieties,  bactericidal  and  antitoxic. 
.\ltliouph  strong  claims  have  been  made  as  to  the  good  results  obtained  by 
the  use  of  various  serums,  these  have  not  been  generally  accepted  and  thus 
far  no  serum  of  definitely  proved  value  has  been  obtained.  The  use  of 
vaccines  as  a  therapeutic  measure  has  not  been  proved  to  be  of  value. 

if)  Treatmknt  of  Si»i:('Ial  Symptoms. — For  scvorr  tojniula  water 
ahould  be  given  freely  by  mouth  if  possible,  otherwise  by  the  bowel  or  by  in- 
fusion. Hydrotherapy  should  be  used  actively,  best  by  tub  baths.  Whisky 
is  ^'enerally  indicated,  four  to  ten  ounces  being  given  in  the  twenty-four 
houra.  For  headache  and  delirium  an  ice-bag  or  cold  compresses  should  be 
kept  to  the  head.  If  the  patient  is  very  delirious  and  restless  a  dose  of  mor- 
phia hypoderinieally  is  the  best  tn^atinent.  Lumbar  puncture  is  also  useful, 
tht*  fluid  h*»in^  allowed  to  run  as  Iniii^  as  it  flows  under  f)ressnre.  Kvcmv 
delirious  patient  should  be  constantly  watched.     It  is  important  to  secure  sleep 
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in  the  case  of  thcso  patients,  for  wlneli  riiorpliia  is  most  reliable.  Hyclm- 
therapy,  internal  and  external,  h  our  greatest  aid  in  the  treatment  of  the 
nervous  confliiicnis.  Tlie  abdominal  pain  and  itfrnpanUes  are  best  treated  with 
fomentations  or  turpentine  stupes.  The  latter,  if  well  applied,  give  great 
relief.  Sir  William  Jenner  used  to  lay  great  stress  on  the  advantages  of  a 
well-applied  turpentine  stupe.  He  direeted  it  to  be  applied  as  follows:  A 
flannel  roller  was  placed  beneath  the  patient,  and  then  a  double  layer  of  tliiii 
flannel,  wrung  out  of  very  hot  water,  with  a  draehin  of  turpentine  mixed  with 
the  water,  was  applied  to  the  abdomen  and  covered  with  the  ends  of  the 
roller.  When  the  stomach  is  greatl}^  distended  the  passage  of  a  stomach  tube 
gives  relief,  ^^lien  the  gas  is  in  the  large  bowel,  a  tube  may  be  passed  or 
turpentine  enema  given.  For  tympanites,  with  a  dry  tongue,  turpentine  ma; 
be  given,  TT|  xv  (1  c.  c,)  every  three  hours,  or  the  oil  of  cinnamon,  ni  iii-?j 
every  two  hours  (Caiger),  If  whey  and  albumen-water  are  substituted  for 
milk,  the  distension  lessens.  Charcoal,  bismuth,  ^-naphthol,  and  eserincj 
^  gn  hypodermically,  may  be  tried.     Opium  ehonld  not  be  given. 

For  the  diarrhaa,  if  severe— that  is,  if  there  are  more  than  three  or  fou 
stools  daily — a  Btareh  and  opium  enema  may  be  given;  or,  by  the  mouth, 
combination  of  bismuth,  in  large  doses,  with   Dovers  powder;  or  the  aci 
diarrhtToa  mixture,  acetate  of  lead    (gr,  ii),  dilute  acetic  acid    (  ITI  xv-ix 
and  acetate  of  morphia  (gr.  J-J).     '^Hie  amount  of  food  should  be  reduc 
and  whey  and  albumen-water  in  small  amounts  be  substituted  for  the  mil 
An  ier-liag  ur  cold  compresses  relieve  the  soreness  which  sometimes  acco; 
panics  the  diarrho?a. 

Consiipation  is  present  in  many  cases,  and  though  1  have  never  seen 
do  harm,  yet  it  is  well  every  second  day  to  give  an  ordinary  enema, 
addition  of  turpentine  (^  J^s,  15  e.  c.)  is  advisable  if  there  is  meteorisni. 

Uwmorrhaije. — As  absolute  rest  is  essential,  the  greatest  care  should 
taken  in  the  use  of  the  bed-pan.  It  is  perhaps  better  to  allow  the  patient 
pass  the  motions  into  a  large  pad.  Ice  may  be  given,  and  a  light  ice-1 
placed  on  the  abd*>men.  The  amount  of  f<»od  should  be  re?itricted  for  eigl 
or  ten  liours.  If  there  is  a  tendency  to  collapse,  stimulants  should  be  give 
and,  if  necessary,  liypodermic  injections  of  camphor.  Injection  of  salt  sol 
tion  beneath  the  skin  or  directly  into  a  vein  may  revive  a  failing  heart,  b 
should  only  be  done  in  case  of  emergency  and  not  as  a  routine  measure.  T 
pentine  is  warmly  reeotnmended  by  certain  authors.  Should  opium  be  giv 
One-flfth  of  the  cases  of  perforation  ocenr  witli  hit^morrhnge,  and  the  opl 
may  obscure  the  features  upon  which  alone  the  diagnosis  of  perforation 
be  made.  Opium  al^^o  increases  any  tendency  to  tympanites.  Of  late 
have  abandoned  the  use  of  opium  and  have  given  the  calcium  chloride 
lactate  in  doses  of  gr.  xv  (1  gm,)  every  four  hours. 

Perforation  and  Periloniii$.—FMT\y  diagnosis  and  early  operation  m^ 
the  saving  of  one-third  of  the  cases  of  tliis  heretofore  unifonnly  fatal  co: 
plication.  The  aim  should  be  to  operate  for  the  perforation,  and  not  to  wi 
until  a  general  peritonitis  diminishes  by  one-half  the  chances  of  reeovi 
An  incessant,  intelligent  watchfulness  on  the  part  of  the  medical  attend 
and  the  early  co-operation  of  the  surgeon  are  essentials.  Every  case  of  mi 
than  ordinary  severity  should  be  watched  with  special  reference  to  this  coi 
plication.     Thorough    preparation   by   early  observation,  careful   notes, 
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inowledge  of  the  conditions  will  help  to  prevent  needless  exploration.  No 
case  is  too  desperate;  we  have  had  one  recovery  after  three  operations. 
Twenty  cases  of  perforation  in  my  series  were  operated  upon  with  seven 
recoveries;  in  an  eighth  case  the  patient  died  of  the  toxaemia  on  the  eighth 
diT  after  the  laparotomy.  In  doubtful  cases  it  is  best  to  operate,  as  experi- 
ence shows  that  patients  stand  an  exploration  very  well. 

Cholecystitis. — A  majority  of  the  cases  recover,  but  if  the  symptoms  are 
renr  severe  and  progressive,  operation  should  be  advised.  For  chronic 
Mecystitis  uro tropin  should  be  given  in  large  doses  and  the  vaccine  treat- 
ment employed. 

With  signs  of  failure  of  the  circulation,  hydrotherapy  should  be  carried 
3n  actively  and  strychnine  given  hypodermically  (gr.  ijV  to  ^,  0.001  to 
1K003  gm.)  every  three  hours.  Saline  infusions  (500  c.  c.)  are  useful  espe- 
cially if  the  patient  is  not  taking  much  water  by  mouth.  Alcohol  is  generally 
[)f  value.  Digitalis  may  be  given  as  the  tincture  (mxv,  1  c.  c.)  or  digitaline 
(P-  iV»  0.002  gm.)  intramuscularly.  For  collapse,  camphor  (gr.  ii,  0.13 
pn.)  or  ether  hypodermically  should  be  given.  The  bath  treatment  is  the 
best  preventive  of  circulatory  failure.  For  phlebitis  the  limb  should  be  kept 
ibsolutely  at  rest  and  wrapped  in  raw  cotton.  The  application  of  a  sedative 
lotion  may  relieve  pain. 

Bacilluria. — When  bacilli  are  present,  as  demonstrated  by  cultures  or 
shovn  by  the  microscope,  urotropin  may  be  given  in  ten-grain  doses  and  kept 
up,  if  necessary,  for  several  weeks.  *  A  patient  should  not  be  discharged  with 
bacilli  in  his  urine. 

For  orchitis,  mastitis,  parotitis,  etc.,  an  ice-bag  should  be  applied.  Incision 
ind  drainage  are  advisable  on  the  first  signs  of  suppuration. 

In  protracted  cases  very  special  care  should  be  taken  to  guard  against 
bed-sores.  Absolute  cleanliness  and  careful  drying  of  the  parts  after  an 
pvacuation  should  be  enjoined.  Pressure  should  be  avoided  by  the  use  of 
rubber  rings.  The  patient  should  be  turned  from  side  to  side  and  propped 
fith  pillows,  and  the  back  can  then  be  sponged  with  alcohol. 

Bone  Lesions, — The  use  of  a  typhoid  vaccine  is  well  worthy  of  trial.  Ty- 
phoid periostitis  does  not  always  go  on  to  suppuration,  though,  as  a  rule,  it 
•Wjuires  operation.  This  should  be  done  very  thoroughly  and  the  diseased 
Mrts  completely  removed,  as  otherwise  recurrence  is  inevitable.  For  typhoid 
^ffine  fixation  by  a  plaster  jacket  or  some  form  of  apparatus  is  advisable, 
rrauma  should  be  guarded  against.  In  the  milder  cases  active  counter-irri- 
ation  is  useful.     If  pain  is  severe,  large  doses  of  sedatives  are  necessary. 

(^)TnE  Makagement  of  Convalescence. — Convalescents  from  typhoid 
ever  frp(juently  cause  greater  anxiety  than  patients  in  the  attack.  The  ques- 
m  of  food  has  to  be  met  at  once,  as  the  patient  acquires  a  ravenous  appetite 
nd  clamors  for  a  fuller  diet.  My  custom  has  been  not  to  allow  solid  food 
mtil  the  temperature  has  been  normal  for  ten  days.  This  is,  I  think,  a  safe 
Tile,  leaning  perhaps  to  the  side  of  extreme  caution;  but,  after  all,  with  the 
uany  soft  foods,  the  patient  can  take  a  fairly  varied  diet.  Many  leading 
►ractitioners  allow  solid  food  to  a  patient  so  soon  as  he  desires  it.  I  had  a 
fflson  in  this  matter  which  I  have  never  forgotten.  A  young  lad  in  the 
ifontreal  General  Hospital,  in  whose  case  I  was  much  interested,  passed 
brongh  a  tolerably  sharp  attack  of  typhoid  fever.    Two  weeks  after  the  even- 
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ing  temperature  had  been  normal,  and  only  a  day  or  two  before  his  intended 
discharge  he  ate  several  mutton  chops,  and  within  twenty-four  hours  was  in 
a  state  of  collapse  from  perforation.  A  small  transverse  rent  was  found  at 
the  bottom  of  an  ulcer  which  was  in  process  of  healing.  It  is  not  easy  to 
say  why  solid  food,  particularly  meats,  should  disagree,  but  in  so  many  in- 
stances an  indiscretion  in  diet  is  followed  by  slight  fever,  the  so-called  febris 
carnis,  that  it  is  in  the  best  interests  of  the  patient  to  restrict  the  diet  for  some 
time  after  the  fever  has  fallen.  Whether  an  error  in  diet  may  cause  relapse 
is  doubtful.  The  patient  may  be  allowed  to  sit  up  for  a  short  time  about  the 
end  of  the  first  week  of  convalescence,  and  the  period  may  be  prolonged  with 
a  gradual  return  of  strength.  He  should  move  about  slowly,  and  when  the 
weather  is  favorable  should  be  in  the  open  air  as  much  as  possible.  He  should 
be  guarded  at  this  period  against  all  unnecessary  excitement.  Emotional 
disturbance  not  infrequently  is  the  cause  of  recrudescence  of  the  fever.  Con- 
stipation is  not  uncommon  in  convalescence  and  is  best  treated  by  enemata. 
A  protracted  diarrhoea,  which  is  usually  due  to  ulceration  in  the  colon,  may 
retard  recovery.  In  such  cases  the  diet  should  be  restricted  to  milk  and  the 
patient  confined  to  bed ;  large  doses  of  bismuth  and  astringent  injections  will 
prove  useful.  The  recrudescence  of  the  fever  does  not  require  special  meas- 
ures.   Tlie  treatment  of  the  relapse  is  essentially  that  of  the  original  attack. 

Post-typhoid  insanity  requires  the  judicious  care  of  an  expert.  The  cases 
usually  recover.  The  swollen  leg  after  phlebitis  is  a  source  of  great  worry. 
A  bandage  or  a  well-fitting  elastic  stocking  should  be  worn  during  the  day. 
The  outlook  depends  on  the  compk^eness  w^ith  which  the  collateral  circulation 
is  established.     In  a  good  many  cases  there  is  permanent  disability. 

The  post-typhoid  nevritis,  a  cause  of  much  alarm  and  distress,  usually 
gets  well,  though  it  may  take  montlis,  or  even  a  couple  of  years,  before  the 
paralysis  disappears.  After  the  subsidence  of  the  acute  symptoms  systematic 
massage  of  the  paralyzed  and  atrophic  muscles  is  the  most  satisfactory  treat- 
ment. 

Typhoid  Carriers. — Treatment  of  these  is  difficult.  Urotropin  should  l)e 
given  persistently  and  in  large  doses.  Drainage  of  the  gall  bladder  has  been 
successful  in  some  cases.  The  employment  of  an  autogenous  vaccine  offers 
the  best  chance  of  success.  Doses  increasing  from  25  to  1,000  or  1,600  mil- 
lion bacilli  are  given  at  intervals  of  10  days. 

Lastly,  no  patient  should  be  discharged  from  observation  until  we  are 
certain  that  he  can  not  infect  others. 

n.     COLON   BACILLUS   INFECTIONS 

The  colon  bacillus,  or  more  properly  speaking  the  group  of  colon  bacilli, 
in  their  biological  and  pathological  peculiarities  are  closely  related  to  the 
organisms  of  the  typhoid  group.  Normal  inhabitants  of  the  intestines,  where 
in  all  probability  they  serve  a  useful  function,  tlio  bacillus  coU  communis 
may  be  taken  as  the  typical  member  of  the  group.  The  aTogenic,  the  food- 
poisoning,  the  paratyphoid  and  the  dysenteric  groups  must  be  excluded. 
There  are  great  difficulties  in  dctorinining  the  extent  of  the  lesions  caused  by 
this  organism,  which  varies  extraordinarily  in  virulence.     To  it  has  been 
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ittributed  a  host  of  maladies  from  appendicitis  to  old  age,  but  more  con- 
MvitiYe  pathologists  limit  very  much  its  pathogenic  scope.     It  is  not  easy 
to  separate  the  effects  of  the  B,  coli  from  those  of  other  organisms  with  which 
it  is  80  often  associated.    The  needful  bacteriological  distinction  must  be  con- 
sidered in  connection  with  agglutination  and  opsonic  tests. 
Recognized  infections  may  be  classed  as  follows: 
A.  General  Haemic  Infections. — There  arc  several  groups  of  cases : 
(a)  Terminal  Infections, — After  death  the  colon  bacillus  swarms  in  the 
body,  invading  the  blood  and  contaminating  all  parts.    In  protracted  illnesses, 
in  acute  intestinal  and  peritoneal  affections  it  may  be  present  in  the  blood 
some  time  before  death  and  may  be  responsible  for  the  terminal  fever. 

(6)  Cases  running  a  course  resembling  typhoid  fever.  To  this  group 
much  attention  has  been  paid  of  late  and  there  are  now  some  50  cases  in  the 
literature  (Draper). 

(c)  Cases  of  general  infection  with  secondary  abscesses. 
BL  Snb-infectiona. — Adami  has  suggested  that  a  large  number  of  chronic 
diseafies  have  their  origin  in  a  mild,  continuous  infection  with  B,  coli  and  he 
has  brought  forward  evidence  to  show  that  such  affections  as  anaemia  and  cir- 
rhosis of  the  liver  may  be  due  to  it.  Metchnikoff  induced  the  lesions  of  early 
cirrhosis  and  of  arterio-sclerosis  by  administering  the  products  of  the  growth 
of  the  B,  coli.    The  question  is  under  discussion  and  is  far  from  settled. 

C.  Loeal  Infectiona. — Here  we  are  on  safer  ground  and  we  know  of  three 
definite  lesions  produced  by  the  organism. 

(fl)  Peritonitis, — In  perforation  of  the  bowel,  in  strangulated  hernia,  in 
obstruction  in  various  types  of  ulcer,  the  associated  peritonitis  may  be  due 
to  B.  coli, 

(b)  Cholecystitis  and  cholangitis,  either  of  the  simple  catarrhal  type  or 
suppurative,  may  be  caused  by  it. 

(f)  Infection  of  the  Urinary  Tract, — The  bladder  and  the  pelves  of  the 
kidnevs  are  chiefly  affected.  There  are  three  possible  channels  of  infection — 
^>y  the  ureter,  the  blood  stream,  and  the  l^Tnpliatics.  The  first  route  is  proba- 
t'ly  the  common  one  in  women  and  children ;  but  lymphatic  infection  from 
tht*  bowel  plays  a  very  important  role  in  a  great  many  of  the  cases.  Bowel 
troubles  have  been  present,  constipation  or  diarrhoea.  It  has  been  shown  ex- 
[^rim<'ntally  that  with  very  slight  abrasion  of  the  mucosa  of  the  colon  the 
rtfilli  may  enter  tlie  lymphatics.  An  interesting  point  is  the  relative  fre- 
jQf^ncv  of  involvement  of  the  right  kidney;  Franke  states  tliat  the  caecum 
ind  a?oending  colon  are  connected  by  a  train  of  lymphatics  with  the  right 
lidney,  an  anatomical  communication  not  present  with  the  left.  Clinically 
ix^r*?  art'  thriH*  important  groups  of  cases.  (1)  In  children,  in  whom  it  seems 
fj  no  means  uncommon.  In  Jeffrey's  study  of  60  cases  at  tlie  Hospital  for 
•^ick  Children  a  large  proportion  occurred  in  females  (53).  Death  followed 
n  9  cases.  (2)  In  connection  with  pregnancy.  The  cases  are  common  and 
mportant  and  may  occur  at  any  time  during  pregnancy  or  follow  delivery, 
rhe  pelvis  of  the  right  kidney  is  most  often  attacked.  (3)  The  group  of  cases 
n  adults,  men  and  women,  in  whom,  without  any  obvious  cause,  and  in  the 
Mjority  of  cases  that  I  have  seen,  without  any  previous  intestinal  trouble, 
nute  pyelitis  or  pyelocystitis  comes  on.  The  infection  is  obstinate  and  very 
ifficult  to  treat,  even  with  vaccines.     An  interesting  and  distressing  sequel 
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is  a  chronic  arthritis.  In  one  instance  the  condition  was  very  Bimilar  to  that 
of  a  gonorrlioeal  fiyeoviiis  and  periarthritis.  The  clinical  pictnre  preficBte 
nothing  peculiar,  (4)  Intestines,  To  the  hacilhis  roH  almost  all  the  disei 
of  the  bowelB  from  ulcers  of  tlie  duodenum  to  appendicitis  have  been  attributed,' 
Ulcers  of  the  stomach  and  of  the  duodenum  liave  been  produced  by  feetli 
col tu res  of  B.  coH  to  doo^B,  and  from  the  peptic  ulcers  of  very  young  infants 
Hclmliolz  has  iBolatcd  the  organism  in  pure  cidture.  Ttie  not  infretjuont 
afisociation  of  appendicitis  and  peptic  ulcer  has  been  attributed  to  toxins  from 
the  appendix  and  large  bowel.  There  is  great  ditBeultj  in  determining  the 
precise  etiological  relationship  of  B,  coU  to  the  various  lesions  of  the  gastro- 
intestinal tract.  (5)  Other  local  infections  with  which  tlie  colon  baallvA 
has  iK'cn  associated  are  acute  meningjttf«,  ahseess  of  the  brain,  endwardiiisi, 
and  suppuration  in  varioue  parts.  Only  in  a  small  profK^rtion  of  these  cases 
has  the  association  been  demonstrated  by  cultural  and  biological  testa. 
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m.    THE    PYOGENIC   INFECTIONS 

( Sept ic(Fm  ia,  Sap nr m ia ,  Pyte m  la ) 

Definition. — A  group  of  non-specific  diseases,  induced  by  a  numt>er 
micro-organisms,  of  which  the  pyogenic  cocci  are  the  most  important,  cha 
acterized   by   fever,   chills,   Icucocytosis,   often   a   profound   intoadcation 
sometimes  by  foci  of  suppuration* 

A  hard-and-fast  line  can  not  be  drawn  betw^een  an  infection  and  an  iatoxfe 
cation,  but  agents  of  infection  alone  are  capable  of  reproduction,  whereas  tho 
of  intoxication   are   chemical   poisons,  some  of  which   are   produced  by  th 
agency  of  bacteria,  or  by  vegetable  and  animal  cells.     Infectious  diseases  whjc 
are  conmiunicated  directly  from  one  person  to  another  are  termed  contagion 
and  the  infecting  agent  is  sometimes  spoken  of  as  a  contagium.     "\Mtetbei 
or  not  an  infectious  disease  is  contagious  in  the  ordinary  sense  depends  up 
the  nature  of  the  infectious  agent,  and  especially  upon   the  manner  of  itl 
elimination  from  and  reception  by  the  body.     Most  but  not  all  contagion 
diseases  are  infectious.     Scabies  is  a  contagious  disease,  but  it  is  not  infe 
tious*-   (Welch). 

There  are  three  chief  clinical  types  of  pyogenic  infection: 


1,     LOCAL  INFECTIONS  WITH  THE  DEVELOPMENT   OF  TOXINS 

This  is  the  common  mode  of  invasion  of  many  of  the  infectious  disea 
Tetanus,  diphtheria,  erysipelas,  and  pneumonia  are  diseases  which  have  sit 
of  local  infection  in  which  the  pathogenic  organisms  develop;  but  the  ctinstit 
tional  effects  are  caused  by  the  absorption  of  the  poisonous  products, 
diphtheria  toxin  produces  all  the  general  symptoms,  the  tetanus  toxin  eve 
feature  of  tlie  disease  without  the  presence  of  tlieir  respective  bacilli.  Certa 
of  the  symptoms  following  the  absorption  of  the  toxins  are  general  to 
others  are  spjecial  and  peculiar,  according  to  the  organism  wiiich  produo 
them.  A  chill,  fever,  general  malaise,  prostration,  rapid  pulse,  restlessness,  aB 
headache  are  the  most  frequent.  With  but  few  exccjitions  the  febrile  distnif 
anee  is  the  most  common  feature.     The  most  serious  elTects  are  upon  the  ne 
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TOM  system  and  upon  the  circulation,  and  the  gravity  of  the  symptoms  on  the 
part  of  these  organs  is  to  some  extent  a  measure  of  the  intensity  of  the  intoxi- 
cttion.  The  organisms  of  certain  local  infections  produce  poisons  which  have 
^ial  actions ;  thus,  the  diphtheria  toxin,  besides  having  the  effects  already 
referred  to,  is  especially  prone  to  attack  the  nervous  system  and  to  cause 
peripheral  neuritis.  The  tetanus  toxin  has  a  specific  action  on  the  motor 
oevones. 

2.     SEPTICEMIA 

Fonnerly,  and  in  a  surgical  sense,  the  term  ^'septicaBmia*'  was  used  to 
designate  the  invasion  of  the  blood  and  tissues  of  the  body  by  the  organisms 
of  suppuration,  but  in  the  medical  sense  the  term  may  be  applied  to  any  con- 
dition in  which,  with  or  without  a  local  site  of  infection,  there  is  microbic 
invasion  of  the  blood  and  tissues,  but  without  metastatic  foci  of  suppuration. 
Owing  to  the  great  development  of  bacteria  in  the  blood,  and  in  order  to 
separate  it  sharply  from  local  infectious  processes  with  toxic  invasion  of  the 
body,  it  is  proposed  to  call  this  condition  bacteraemia;  toxsBmia  denotes  the 
Utter  state. 

(t)  Progressive  Septicaemia  from  Local  Infection. — The  common  strepto-' 
coccus  and  staphylococcus  infection  is,  as  a  rule,  first  local,  and  the  toxins 
ilone  pass  into  the  blood.  In  other  instances  the  cocci  appear  in  the  blood  and 
throughout  the  tissues,  causing  a  septicaemia  which  intensifies  greatly  the 
scTerity  of  the  case.  Other  infections  in  which  the  bacterial  invasion,  local 
it  firet,  may  become  general  are  pneumonia,  anthrax,  gonorrha3a,  and  puer- 
peral fever. 

The  clinical  features  of  this  form  are  well  seen  in  the  cases  of  puerperal 
septicapmia  or  in  dissection  wounds,  in  which  the  course  of  the  infection  may 
be  tncei  along  the  lymphatics.  The  symptoms  usually  set  in  within  twenty- 
foar  hours,  and  rarely  later  than  the  third  or  fourth  day.  There  is  a  chill 
or  chilliness,  with  moderate  fever  at  first,  which  gradually  rises  and  is  marked 
by  daily  remissions  and  even  intermissions.  The  pulse  is  small  and  com- 
pnwible,  and  may  reach  120  or  higher.  Gastro-intestinal  disturbances  are 
common,  the  tongue  is  red  at  the  margin,  and  the  dorsum  is  dry  and  dark. 
There  may  be  early  delirium  or  marked  mental  prostration  and  apathy.  As 
the  disease  progresses  there  may  be  pallor  of  the  face  or  a  yellowish  tint. 
Capillary  hsemorrhages  are  not  uncommon. 

In  streptococcus  cases  we  are  beginning  to  recognize  the  fact  tliat  these 
infections  are  not  always  so  serious  as  we  thought.  Death  may  occur  within 
tventy-four  hours  or  be  delayed  for  several  days,  even  for  weeks,  and  recovery 
ttty  occur.  One  patient  showed  streptococci  in  the  blood  for  six  weeks,  but 
ttllimatfly  recovered  (Cole).  On  post-niortcm  examination  there  may  be 
Do  giws  focal  lesions  in  the  viscera,  and  the  seat  of  infection  may  present 
only  slight  changes.  The  spleen  is  enlarged  and  soft,  the  blood  may  be  ex- 
tremely dark  in  color,  and  haemorrhages  are  common,  particularly  on  the 
leroug  surfaces.  Neither  thrombi  nor  emboli  are  found.  Certain  clinical  fea- 
tnres  separate  the  streptococcus  from  the  staphylococcus  infection,  chiefly 
in  the  absence  of  delirium,  a  rather  abnormal  mental  acuteness,  and  in  the 
presence*  of  a  greater  degree  of  anaemia. 
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Many  instances  of  septiciBmia  are  combined  infections;  thus,  in  diphtheriii 
streptococcus  ijeptiea^mia  is  a  coiniiion,  and  the  most  serious,  event.  The  I'xalJ 
disease  and  the  symptoms  produced  hy  ahsorption  of  the  toxins  dominate  the 
clinical  picture;  but  the  fuatures  arc  usually  much  aggravated  by  the  systenufil 
invasion.  A  similar  infection  may  occur  in  typhoid  fever  and  in  tuberculosis^  j 
and  may  obscure  the  typical  picture.  These  secondary  septiciemias  are  caused] 
most  fretpifntly  by  the  streptococcus,  but  mny  result  from  the  invasion  of] 
other  bacteria. 

(b)  General  Septicsemia  without  Becognizable  local  Infection. — (Cnjpio-\ 
genetic  Scpfiavmins. — ^This  is  a  group  of  very  great  interest  to  the  physician,  J 
the  full  importance  of  which  we  are  ordv  now  beginning  h^  recognize. 

The  sulgects  when  attacked  may  be  in  perfect  ijealth  ;  more  coHimonljJ 
they  are  already  weakened  by  acute  or  chronic  illness.    The  pathogenic  or 
isms  are  varied.     Streptococcus  pijogcnes  is  the  most  common;  tlie  forms  of 
stapliyloccMcus  more  rare.     Other   oceasiomil   causal  agents   are  M}frocorru\ 
lauicolnins  ( pneuiuococcus),  Baiillm  protcus,  lUtcUlnH  p^pHyancus  and  /?da7- 
lus  infiuenziv.    Between  May  1,  18112,  and  June  1,  18IJ5,  there  were  examined 
in  the  post-mortem  room  from  my  wards  21  cases  of  general  infection, 
which  13  were  due  to  Streptococcals  pffogrncs,  2  to  Staphijiococcus  pffogenes,^ 
and  fl  to  the  pneiiruocoecus.    In  11)  of  these  cases  the  patients  were  alretifly  the 
subjects  of  some  other  malady,  which  was  aggravated,  or  in  most  instanceftl 
terminated,  by  the  general  septicamiia*     The  symptoms  vary  somewhat  withi 
the  character  of  the  miero-organisms.     In  the  streptoeoecus  cases  there  tiiaf 
bo  chills  with  high,  irreguhir  fever,  and  a  more  characteristic  septic  state 
in  the  pneumococcus  infection. 

These  cases  come  correctly  under  the  term  "cr}^ptogenetic  septicaemia"  i 
employed  hy  Leuhe,  inasnnvch  as  tJie  local  focus  of  infection  is  not  evidentj 
during  life  and  nuiy  not  he  found  after  death.  Although  most  of  these  ea 
are  terminal  infections,  yet  it  is  well  to  bear  in  mind  that  tliere  are  instanc 
of  this  type  of  affection  condng  on  in  apparently  healthy  persons.  The  fevei 
may  be  extremely  irregular,  characteristically  septic,  and  persist  for  manj 
weeks.  Foci  of  suppuration  may  not  develop,  and  may  not  be  found  even 
autopsy.  1  have  on  several  occasions  met  witli  cases  of  an  intermittent  pvrei 
persisting  for  weeks,  in  which  it  seemed  impossible  to  give  any  explanatim 
of  the  phenomena,  and  some  wliich  ultimately  recovered,  and  in  which  tub 
eulosis  and  malaria  could  be  almost  positively  excluded.  These  cases  reqa 
to  be  carefully  studied  bacteriologicnlly.  Drescfifeld  has  described  them 
idinpathic  intermittent  fever  of  pya^mic  character.  Local  symptoms  may 
absent,  though  in  three  of  his  cases  there  was  enlargement  of  the  liver,  an 
in  two  the  condition  was  a  diffuse  suppurative  hepatitis.  The  pyoeyani 
disease,  or  cyano-pyiemia.  is  an  extremely  interesting  form  of  infection  witf 
Bacillus  pyocifancus,  of  which  a  large  number  of  cases  have  been  reported. 

3.     SEPTICO-PY.^MIA 


The  pathogenic  micro-organisms  which  invade  the  blood  and  tissues 
settle  in  certain  foci  and  there  cause  suppuration.     When  multiple  abs 
are  thus  produced  in  eonmction  with  a  general  infection,  the  condition 
known  as  pyannia  or,  perhaps  better,  septico-pya^nxia,     There  are  no  specilj 
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of^ginisms  of  suppuration,  and  the  condition  of  pyaemia  may  be  produced  by 
oipmisms  other  tiian  the  streptococci  and  staphylococci,  though  these  are  the 
most  common.  Other  forms  which  may  invade  the  system  and  cause  foci  of 
soppDration  are  Micrococcus  lanceolatus,  the  gonococcus.  Bacillus  coli,  BaciU 
lus  typhosus.  Bacillus  proteus.  Bacillus  pyocyaneus.  Bacillus  influenzoB.  In  a 
Itrge  proportion  of  all  cases  of  pyaemia  there  is  a  focus  of  infection,  either  a 
Foppnrating  external  wound,  an  osteomyelitis,  a  gonorrhoea,  an  otitis  media, 
an  empyema,  or  an  area  of  suppuration  in  a  l}Tnph-gland  or  about  the  appen- 
diL  In  a  large  majority  of  all  these  cases  the  common  pus  cocci  are  present. 
In  a  suppurating  wound,  for  example,  the  pus  organisms  induce  hyaline 
necrosis  in  the  smaller  vessels  with  the  prodliction  of  thrombi  and  purulent 
phlebitis.  The  entrance  of  pus  organisms  in  small  numbers  into  the  blood 
does  not  necessarily  produce  pyaemia.  Commonly  the  transmission  to  various 
pirts  from  the  local  focus  takes  place  by  the  fragments  of  thrombi  which  pass 
as  emboli  to  different  parts,  where,  if  the  conditions  are  favorable,  the  pus 
organisms  excite  suppuration.  A  thrombus  which  is  not  septic  or  contami- 
nated, when  dislodged  and  impacted  in  a  distant  vessel,  produces  at  most  only 
a  simple  infarction ;  but,  coming  from  an  infected  source  and  containing  pus 
microbes,  an  independent  centre  of  infection  is  established  wherever  the  em- 
bolus may  lodge.  These  independent  suppurative  centres  in  pyaemia,  known 
as  embolic  or  metastatic  abscesses,  have  the  following  distribution : 

(a)  In  external  wounds,  in  osteo-myelitis,  and  in  acute  phlegmon  of  the 
akin,  the  embolic  particles  very  frequently  excite  suppuration  in  the  lungs, 
prodncing  the  well-known  wedge-shaped  pyaemic  infarcts;  from  these,  or 
rarely  by  paradoxical  embolism,  or  direct  passage  of  bacteria  or  minute  emboli 
throngh  the  pulmonary  capillaries,  metastatic  foci  of  inflammation  may  occur 
in  other  parts. 

(6)  Suppurative  foci  in  the  territory  of  the  portal  system,  particularly  in 
the  intestines,  produce  metastatic  abscesses  in  the  liver  with  or  without  sup- 
purative pylephlebitis. 

Endocarditis  is  an  event  which  is  very  liable  to  occur  in  all  forms  of  sep- 
ticemia, and  modifies  materially  the  character  of  the  clinical  features.  Strep- 
tococci and  staphylococci  are  the  most  common  organisms  present  in  the  vege- 
tations, but  pneumococci,  gonoccocci,  tubercle  bacilli,  typhoid  bacilli,  anthrax 
bacilli,  and  other  forms  have  been  isolated.  The  vegetations  which  grow  at 
the  site  of  the  valve  lesion  become  covered  with  thrombi,  particles  of  which 
may  be  dislodged  and  carried  as  emboli  to  different  parts  of  the  body,  causing 
multiple  abscesses  or  infarcts. 

Syiaptoma  of  Septico-pyaemia. — In  a  case  of  wound  infection,  prior  to  the 
onset  of  the  characteristic  symptoms,  there  may  be  signs  of  local  trouble,  and 
in  the  case  of  a  discharging  wound  the  pus  may  change  in  character.  The 
onset  of  the  disease  is  marked  by  a  severe  rigor,  during  which  the  temperature 
ri>«  to  103**  or  104**  and  is  followed  by  a  profuse  sweat.  Tlicse  cliills  arc 
repeated  at  intervals,  either  daily  or  every  other  day.  In  the  intervals  there 
may  be  slight  pyrexia.  The  constitutional  disturbance  is  marked  and  there 
are  los»  of  appetite,  nausea,  and  vomiting,  and,  as  the  disease  progresses,  rapid 
emaciation.  Transient  erythema  is  not  uncommon.  Local  symptoms  usually 
occur.  If  the  lungs  become  involved  there  are  dyspncra  and  cougli.  The 
ph\-sical  signs  may  be  slight.    Involvement  of  the  pleura  and  pericardium  is 
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common.    The  anaemia,  often  profnimrl,  causae  frreat  pallor  of  tlie  skin,  which 
later  may  be  bile-tin^od.     The  spitTn  is  enlargtHl,  and  there  may  be  intens 


pain   in  the  i?ide,  pointing  to  perisplenitis  from  emkilisni.     Usually  in  the 
rapid  cases  a  typhoid  etate  supervenes,  and  the  patient  dies  comatose. 

In  the  ehronic  cases  the  disease  may  be  prolonged  for  months;  the  chi 
recur  at  long  intervals,  the  temperature  is  irregular,  and  the  condition  of  tlie 
patient  varies  from  month  to  month.     The  course  is  usually  slow  and  progress- 
ively downward, 

Diagnosis*^ — Pynemia  is  a  disease  frequently  overlooked  and  often  mistakeii 
for  other  atTeetions. 

Casef^  following  a  wound,  an  operation,  or  parturition  are  readily  recog- 
nized.    On  the  other  hand,  the  following  conditions  may  be  overlooked: 

Osteo-myelUi^, — Here  the  lesion  may  be  limited,  the  constitutional  gymp- 
toms  severe,  and  the  course  of  the  disease  very  rapid.  The  cause  of  the  trouble 
may  he  discovered  only  post  mortem. 

So,  too,  acute  septico-pvienna  may  follow  gonorrJK^a  or  a  prostatic  absc€S$* 

Cases  are  sometimes  confounded  w^th  iijphold  fever,  particularly  the  more 
chronic  instances,  in  which  tlie  re  are  diarrliwa,  great  prostration,  deliriutUi 
and  irregular  fever.  The  spleen,  too,  is  often  enlarged.  The  marked  Ipuco- 
cytoHis  is  an  important  difTerential  point.  I 

In  some  of  the  instances  of  ulcerative  endocarditis  the  diagnosis  is  very, 
difiieult,  particularly  in  what  is  known  as  the  typhoid,  in  contradistinction 
to  the  septic,  t^'iie  of  this  disease.  In  arutc  fnilinrtj  tu!}ercuto.sis  the  symp- 
toms occasionally  resemble  those  of  septicsemia,  more  commonly  those  d 
typhoid  fever. 

The  post-fehrih  arthniides,  such  as  occur  after  scarlet  fever  and  gono^ 
rhma,  are  really  instances  of  mild  septic  infection.  The  joints  may  some- 
times suppurate  and  pyaemia  develop.  80,  also,  in  tnbfrrnlosis  of  the  kidne^f 
and  efifcuhus  pffrlifi.^  recurring  rigors  and  sweats  due  to  septic  infection  are 
common.  In  some  latitudes  septic  and  pya'mic  processes  are  too  often  coi 
founded  with  mahrin.  In  early  tutjerculosis,  or  even  when  signs  of  excmt* 
tion  are  present  in  the  lungs,  and  in  eases  of  suppuration  in  various  parts, 
particularly  empyema  and  abscess  of  the  liver,  the  diagnosis  of  malaria  i* 
made.  The  practitioner  may  take  it  as  a  safe  rule,  to  which  he  will 
find  very  few  excejitions,  that  an  inlcrmitient  frver  ivhifh  resists  quininf  {■ 
not  malaria. 

Other  conditions  associated  with  chills  wliich  may  he  mistaken  for  pyTnii* 
are  profound  ana'mia,  certain  cases  of  Hodgkin'e  disease,  the  hepatic  inte 
mittent  fever  associated  with  the  lodgment  of  gall-stones  at  the  orifiee  of  tl 
common  duet,  rare  cases  of  essential  fever  in  nervous  women,  and  the  intd 
mittent  fever  sometimes  seen  in  rapidly  growing  cancer. 

Treatment. —  {a)    Genkral. — Nourishment  should  he  given   as  liberall; 
as  possible.     Water  shonld  he  forced  and  it  is  well  to  give  it  by  the  A 
method  into  the  bowel  and  hy  infusion  if  there  is  any  dilTieulty  in  taking 
by  mouth.     Hydrotherapy  hy  tub  baths  is  useful.     Alcohol  is  generally  ii 
cated,  and  with  severe  toxaemia  should  be  given  in  full  doses. 

{h)  Surgical. — In  pyaemia,  when  the  pus  is  accessible,  free  evacuaU' 
and  drainage  is  often  the  only  treatment  rcrjuired.  In  a  ease  of  empyei 
with  weeks  of  high  and  irregular  fever  the  day  after  operation  the  tempera 


4 


THE    PYOGENIC    INFECTIONS  53 

may  be  normal,  and  remain  so.  In  some  eases  with  a  local  infection  Bier's 
method  of  hyperaemia  has  been  used  with  success^  but  where  the  focus  of 
manufacture  of  the  poison  is  accessible  the  knife  should  be  used.  Unfortu- 
nately, in  only  too  many  cases  the  focus  of  infection  is  not  accessible ;  it  then 
is  a  septicsmia^  and  for  such  cases  the  bacteriologists  have  introduced  the 
treatment  with  vaccines. 

(c)  Vaccine  Treatment. — By  blood  cultures  or  by  cultures  from  the 
focuB  of  infection  the  organism  is  isolated,  then  a  vaccine  is  prepared,  and,  if 
Wri^fs  method  is  followed,  the  use  and  dose  are  regulated  by  the  opsonic 
index  of  the  patient.  "Stock**  vaccines  may  be  used,  but  are  not  as  useful  as 
an  autogenous  vaccine.  In  many  cases  in  which  the  germ  cannot  be  isolated 
and  the  condition  is  one  of  septic  fever  the  ordinary  antistreptococcus  serum 
w  one  of  the  polyvalent  serums  is  used.  Good  results  are  not  infrequently 
obtained 

(d)  Drugs. — There  are  none  which  control  septic  fever.  The  coal-tar 
products  are  of  doubtful  service.  Quinine  may  be  used.  The  intravenous 
injection  of  antiseptic  drugs  has  not  been  proved  to  be  of  value. 


4.     TERMINAL   INFECTIONS 

There  is  truth  in  the  paradoxical  statement  that  persons  rarely  die  of  the 
diteaae  with  which  they  suffer.  Secondary,  terminal  infections  carry  off  many 
incnrable  cases.  Flexner  analyzed  255  cases  of  chronic  renal  and  cardiac 
diaeaae  in  which  complete  bacteriological  examinations  were  made  at  autopsy. 
Excluding  tuberculous  infection,  213  gave  positive  and  42  negative  results. 
The  infections  may  be  local  or  general.  The  former  are  extremely  common, 
ind  are  found  in  a  large  proportion  of  all  cases  of  Bright's  disease,  arterio- 
•dcroeis,  heart  disease,  cirrhosis  of  the  liver,  and  other  chronic  disorders. 
Affections  of  the  serous  membranes  (acute  pleurisy,  pericarditis,  or  perito- 
nitis), meningitis,  and  endocarditis  are  the  most  frequent  lesions.  It  is  per- 
kapa  Mfe  to  say  that  the  majority  of  cases  of  advanced  arterio-sclerosis  and 
of  Bright's  disease  succumb  to  these  intercurrent  infections.  The  infective 
Jgentg  are  very  varied.  The  streptococcus  is  the  most  common,  but  the  pneu- 
mococcus,  staphylococcus  and  gonococcus,  and  the  proteus,  pyocyaneus,  and 
gaa  bacillus  are  also  found.  It  is  surprising  in  how  many  instances  of 
arterio-sclerosis,  of  chronic  heart  disease,  of  Bright's  disease,  and  particularly 
of  cirrhosis  of  the  liver  in  Flexner's  series  the  fatal  event  was  determined  by 
tn  icute  tuberculosis  of  the  peritoneum  or  pleura. 

The  general  terminal  infections  are  somewhat  less  common.  Of  85  cases 
of  chronic  renal  disease  in  which  Flexner  found  micro-organisms  at  autopsy, 
38  exhibited  general  infections ;  of  48  cases  of  chronic  cardiac  disease,  in  14 
the  distribution  of  bacteria  was  general.  The  blood-serum  of  persons  suffer- 
ing from  advanced  chronic  disease  was  found  by  him  to  bo  loss  destructive  to 
tbe  ^phylococcus  aureus  than  normal  human  serum.  Other  diseases  in  which 
general  terminal  infection  may  occur  are  Hodgkin's  disease,  leukaemia,  and 
cbronie  tuberculosis. 

And,  lastly,  probably  of  the  same  nature  is  the  terminal  entero-colitis  so 
frequently  met  with  in  chronic  disorders. 
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IV.    EBYSIPELA8 

Definition. — A  special  pyogenic  infection  caused  by  the  streptococcus  ery* 
sipelatis,  characterized  by  inflammation  of  the  skin  with  fever  and  toxaemii. 

Etiology. — Erysipelas  is  a  widespread  affection,  endemic  in  most  coxor 
munities,  and  at  certain  seasons  epidemic.  We  are  as  yet  ignorant  of  the 
atmospheric  or  telluric  influences  which  favor  the  diffusion  of  the  poison. 

It  is  particularly  prevalent  in  the  spring  of  the  year.  Of  2,012  cases  col- 
lected by  Anders,  1,214  occurred  during  the  flrst  five  months  of  the  year, 
April  had  the  .largest  number  of  cases.  The  affection  prevaUs  extensively  in 
old,  ill- ventilated  hospitals  and  institutions  in  which  the  sanitary  conditions 
are  defective.  W itli  the  improved  sanitation  of  late  years  the  number  of  cases 
has  materially  diminislied.  It  has  been  observed,  however,  to  break  out  in  new 
institutions  under  the  most  favorable  hygienic  circumstances.  Erysipelas  ii 
both  contagious  and  inoculable;  but,  except  under  special  conditions,  the 
poison  is  not  very  virulent  and  does  not  seem  to  act  at  any  great  distance.  It 
can  be  conveyed  by  a  third  person.  The  poison  attaches  itself  to  the  furniture, 
bedding,  and  walls  of  rooms  in  which  patients  have  been  confined. 

The  disposition  to  the  disease  is  widespread,  but  the  susceptibility  is 
specially  marked  in  the  case  of  individuals  with  wounds  or  abrasions  of  any 
sort.  Kecently  delivered  women  and  persons  who  have  been  the  subjects  <rf 
surgical  operations  are  particularly,  prone  to  it.  A  wound,  however,  is  not 
necessary,  and  in  the  so-called  idiopathic  form,  although  it  may  be  difficult  to 
say  that  there  was  not  a  slight  abrasion  about  the  nose  or  lips,  in  very  many 
cases  there  certainly  is  no  observable  external  lesion.  In  some  cases  the  infec- 
tion apparently  spreads  through  the  tissues  from  the  nasal  cavity  to  the  skin. 

Chronic  alcoholism,  debility,  and  Bright's  disease  are  predisposing  agents 
Certain  persons  show  a  special  susceptibility  to  erysipelas,  and  it  may  recur 
in  them  repeatedly.    There  are  instances,  too,  of  a  family  predisposition. 

The  specific  agent  of  the  disease  is  a  streptococcus  growing  in  long  chains, 
which  is  included  under  the  group  name  Streptococcus  pyogenes,  with  which 
Streptococcus  erj/siprlatis  appears  to  be  identical.  The  fever  and  constitu- 
tional symptoms  arc  due  in  groat  part  to  the  toxins;  the  more  serious  visceral 
complications  are  the  result  of  secondary  metastatic  infection. 

Morbid  Anatomy. — Krvsipolas  is  a  simple  inflammation.  In  its  uncom- 
plicato<l  forms  there  is  seen,  post  mortem,  little  else  than  inflammatoij 
a'denia.  Invostiprations  linve  sliown  that  the  cocci  are  found  chiefly  in  the 
lyniph-spacos  and  most  abundantly  in  the  zone  of  spreading  inflammation. 
In  the  uninvolved  tissue  ht  v(md  tlie  inflamed  margin  they  are  to  be  found 
in  the  lynipli-vessols.  and  it  is  Ikto,  according  to  Metschnikoff  and  others, 
that  an  active  warfare  goes  on  iK'tween  the  leucocytes  and  the  cocci  (phago- 
cytosis), in  more  extensive  and  virulent  forms  of  the  disease  there  is  usuidly 
suppuration. 

Infarcts  occur  in  the  hinfrs,  spleen,  and  kidneys,  and  there  may  be  the  gen- 
eral evidences  of  pyieniic  infection.  Some  of  the  worst  cases  of  malignant 
endocarditis  are  secondary  to  erysipelas;  thus,  of  '2',\  cases,  3  occurred  in  con- 
nection with  tliis  disease.  Se|)tie  pericarditis  and  pleuritis  also  occur.  The 
disease  may  in  rare  eases  extend  to  and  involve  the  meninges.     Pneumonia 
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16  oat  a  very  common  complication.  Acute  nephritis  is  also  met  with ;  it  is 
often  ingrafted  upon  an  old  chronic  trouble. 

Symptoms. — ^The  following  description  applies  specially  to  erysipelas  of  the 
face  and  head,  the  form  of  the  disease  which  the  physician  is  most  commonly 
oiled  npon  to  treat. 

The  incubation  is  variable,  probably  from  three  to  seven  days. 

The  stage  of  invasion  is  often  marked  by  a  rigor,  and  followed  by  a  rapid 
rise  in  the  temperature  and  other  characteristics  of  an  acute  fever.  When 
tbere  is  a  local  abrasion,  the  spot  is  slightly  reddened ;  but  if  the  disease  is 
idiopathic,  there  is  seen  within  a  few  hours  slight  redness  over  the  bridge  of 
the  nose  and  on  the  cheeks.  The  swelling  and  tension  of  the  skin  increase  and 
fithin  twenty-four  hours  the  external  symptoms  are  well  marked.  The  skin 
11  smooth,  tense,  and  (edematous.  It  looks  red,  feels  hot,  and  the  superficial 
hyere  of  the  epidermis  may  be  lifted  as  small  blebs.  The  patient  complains  of 
in  unpleasant  feeling  of  tension  in  the  skin;  the  swelling  rapidly  increases; 
and  dnring  the  second  day  the  eyes  are  usually  closed.  The  first-affected  parts 
gradually  become  pale  and  less  swollen  as  the  disease  extends  at  the  periphery; 
When  it  reaches  the  forehead  it  progresses  as  an  advancing  ridge  perfectly  well 
defined  and  raised;  and  often,  on  palpation,  hardened  extensions  can  be  felt 
Wneath  the  skin  which  is  not  yet  reddened.  Even  in  a  case  of  moderate  sever- 
ity, the  face  is  enormously  swollen,  the  eyes  are  closed,  the  lips  greatly  oedema- 
toDB,  the  ears  thickened,  the  scalp  is  swollen,  and  the  patient's  features  are 
quite  unrecognizable.  The  formation  of  blebs  is  common  on  the  eyelids,  ears, 
and  forehead.  The  cervical  Ijrmph-glands  are  swollen,  but  are  usually  masked 
in  the  oedema  of  the  neck.  The  temperature  keeps  high  without  marked  remis- 
ims  for  four  or  five  days  and  then  defervescence  takes  place  by  crisis.  Leu- 
cocTtosis  is  present.  Kirkbride  has  noted  the  presence  in  one  case  of  leucin 
and  tyrosin  in  the  urine.  The  general  condition  of  the  patient  varies  much 
with  his  previous  state  of  health.  In  old  and  debilitated  persons,  particularly 
in  those  addicted  to  alcohol,  the  constitutional  depression  from  the  outset  may 
be  very  great.  Delirium  is  present,  the  tongue  becomes  dry,  the  pulse  feeble, 
ind  there  is  marked  tendency  to  death  from  toxaemia.  In  the  majority  of 
cases,  however,  even  with  extensive  lesions,  the  constitutional  disturbance,  con- 
ddering  the  height  of  the  fever  range,  is  slight.  The  mucous  membrane  of  the 
mouth  and  throat  may  be  swollen  and  reddened.  The  erysipelatous  inflamma- 
tion may  extend  to  the  larynx,  but  the  severe  oedema  of  this  part  occasionally 
met  with  is  commonly  due  to  the  extension  of  the  inflammation  Irom  without 
invard. 

There  are  cases  in  which  the  inflammation  extends  from  the  face  to  the 
neck,  and  over  the  chest,  and  may  gradually  migrate  or  wander  over  the 
greater  part  of  the  body  (E.  migrans). 

The  close  relation  between  the  erysipelas  coccus  and  the  pus  organisms 
is  shown  by  the  frequency  with  which  suppuration  occurs  in  facial  erysipelas. 
Small  cutaneous  abscesses  are  common  about  the  cheeks  and  forehead  and 
neck,  and  beneath  the  scalp  large  collections  of  pus  may  accumulate.  Sup- 
poration  seems  to  occur  more  frequently  in  some  epidemics  than  in  otliers,  and 
at  the  Philadelphia  Hospital  during  one  year  nearly  all  the  cases  in  the  ery- 
npelaa  wards  presented  local  abscesses. 

Complicationi. — Meningitis  is   rare.    The   cases  in  which  death  occurs 
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with  marked  brain  syniptonis  flo  not  usually  &how,  post  mortem,  meningeal 
attV'ction. 

Pneumonia  is  an  oceasional  complication.  Ulcerative  endocarditis  and 
scpticffiniia  are  more  common.  Albuminuria  is  almoist  constant,  particularly 
in  persons  over  fifty.  True  nephritis  is  occasionally  seen.  Da  Costa  ha« 
called  attention  to  curious  irregular  returns  of  the  fever  wbicli  occur  during 
convalescence  without  any  aggravation  of  the  local  condition. 

Diagnosis. — Tlie   diagn<>sis  rarely   j>resents  any  ditficulty.     The  mr>de  of 
onset,  the  rapid  rise  in  fever,  and  the  cliaracters  of  the  local  disease  are  qnii 
distinctive. 

PrognosiSp^Healthy  adults  rarely  die.    The  genera!  mortality  in  hostpitaW 
is  ahdiit  7  percent.:  in  private  practice  about  4  per  cent.   (Anders).     In  the 
new-born,  when  the  disease  attacks  the  navel,  it  ia  almost  always  fatal 
drunkards  and  in  the  aged  erysipelas  is  a  serious  atfection,  and  death  mi 
result  either  from  the  intensity  of  the  fever  or,  more  commonly;  from  tox 
mia.     The  wandering  or  ambulatory  erysipelas,  which  has  a  nnore  protraci 
course,  may  cause  death  from  exhaustion. 

Treatment,— Isolation  should  be  strictly  carried  out,  particularly  in  hi 
pitals.     A  practitioner  in  attendance  upon  a  case  of  erysipelas  should  n< 
attend  cases  of  confinement. 

The  disease  is  self-limited  and  a  large  majority  of  the  cases  get  well  wr 
out  any  internal  medication.    The  diet  shouhl  he  nutritious  and  light,    Lai 
amounts  of  water  should  be  given.    Stimulants  are  not  required  except  in 
old  and  feeble.     For  the  restlcssneps,  deliriuju,  and  insomnia,  chloral  or 
bromides  may  be  given;  or,  if  these  fail,  opium.     When  the  fever  is  high 
patient  may  be  bathed  or  sponged,  or,  in  private  practice,  if  there  is  an  obj 
tion  to  this,  ant i pyrin  or  antifebrin  may  be  given. 

Antistreptococcic  serum  may  be  tried  or,  better  still,  an  autogenous  vi 
cine,  with  the  use  of  which  good  results  liave  been  obtained. 

Of  internal  remedies  believed  to  influence  the  disease,  the  tincture  of 
perchloride  of  iron  has  been  highly  recommended.  At  the  Montreal  Gene: 
Plospital  this  was  the  routine  treatment,  and  doses  of  half  a  drachm  to 
drachm  were  given  every  three  or  four  hours.  I  am  hy  no  means  convim 
that  it  has  any  special  action ;  nor,  so  far  as  I  know,  has  any  medicine,  giv 
interniilly,  a  definite  control  over  the  course  of  the  disease. 

Of  local  treatment,  the  injection  of  antiseptic  solutions  at  the  margin 
the  spreading  areas  has  been  much  practised,     Two-per-cent.  solutions  of  cj 
holic  acid,  corrosive  sublimate  {1  to  4,000),  and  the  hiniodide  of  mercury  ha^ 
been  much  used.    The  injection  should  be  made  not  into  but  just  a  little 
yond  the  border  of  the  inflamed  patch.     F.   P.  Henry  has  treated  a  la 
number  of  cases  at  the  Philadelphia  Hospital  with  the  last-mentioned  d 
and  this  mode  of  practice  is  certainly  most  rationsd. 

Of  local  applications,  ichthyol  is  at  present  niueh  used  (as  a  salve.  1  to 
of  lanolin).    Bichloride  of  mercury  solution  (1  to  5,000),  salicylic  acid  (1 
500),  collodion,  or  iehtbyol  in  collodion  (1  to  4),  may  be  used.    Painting 
fikin  ahead  of  the  advancing  area  with  tincture  of  iodine  is  sometimes  e^'^ 
lectual.     Perhaps  as  good  an  application  as  any  is  cold  water,  which 
highly  recommended  hy  ITippocratcs. 
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V.    DIPHTHERIA 

Definition.  — A  specific  infectious  disease,  characterized  by  a  local  fibrinous 
exudate,  usually  upon  the  mucous  membrane  of  the  throat,  and  by  constitu- 
tional symptoms  due  to  toxins  produced  at  the  site  of  the  lesion.  The  pres- 
ence of  the  Klebs-Loefiler  bacillus  is  the  etiological  criterion  by  which  true 
diphtherfa  is  distinguished  from  other  forms  of  membranous  infiammation. 

Cases  of  angina,  diagnosed  as  diphtheria,  may  be  due  to  other  organisms 
and  to  these  the  term  diphtheroid  is  applied.  Though  usually  milder,  severe 
constitutional  disturbance,  and  even  paralysis,  may  follow  these  diphtheroid 
forms. 

ffistory. — Known  in  the  East  for  centuries,  and  referred  to  in  the  Baby- 
lonian Talmud,  it  is  not  until  the  first  century  a.  d.  that  an  accurate  clinical 
account  appears  in  the  writings  of  Aretaeus.  The  paralysis  of  the  palate  was 
recognized  by  ^tius  (sixth  century  a.  d.)  Throat  pestilences  are  mentioned 
in  the  Middle  Ages.  Severe  epidemics  occurred  in  Europe  in  the  sixteenth 
ind  seventeenth  centuries,  particularly  in  Spain.  In  England  in  the  latter 
pirt  of  the  eighteenth  century  it  was  described  by  Fothergill  and  Huxham, 
ind  in  America  by  Bard.  Washington  died  of  the  disease.  Ballonius  recog- 
nized the  affection  of  the  larynx  and  trachea  in  1762,  Home  in  Scotland 
described  it  as  croup.  The  modern  description  dates  from  Bretonneau,  of 
Tours  (1826),  who  gave  to  it  the  name  diphtheriie.  Throughout  the  nine- 
teenth century  it  prevailed  extensively  in  all  known  countries,  and  it  is  at 
present  everywhere  epidemic.  After  innumerable  attempts,  in  which  Klebs 
took  a  leading  part,  the  peculiar  organism  of  the  disease  was  isolated  by 
LoeiBer.  The  toxin  was  determined  by  the  work  of  Roux,  Yersin,  and  others, 
ind  finally  the  antitoxin  was  discovered  by  Behring. 

Etiology. — Everywhere  endemic  in  large  centres  of  population,  the  disease 
becomes  at  times  epidemic.  It  is  more  prevalent  on  the  continent  of  Europe 
thin  in  Great  Britain,  and  Ireland  has  less  than  other  countries.  In  England 
tnd  Wales  in  1909,  5,476  persons  died  of  the  disease,  the  lowest  mortality 
since  1859.  The  large  cities  of  the  United  States  have  been  much  afflicted, 
ind  widespread  epidemics  have  occurred  in  country  districts.  In  the  tropics 
it  is  not  a  very  serious  disease.  Pandemics  occur  cyclically,  at  irregular 
intenals,  under  conditions  as  yet  imperfectly  known.  Dry  seasons  seem 
to  favor  the  disease,  which,  like  typhoid  fever,  shows  an  autumnal  preva- 
lence. 

U0DE8  OF  Inffxtion. — The  disease  is  highly  contagious.  The  ])acilli  may 
be  transmitted  (a)  from  one  person  to  another;  few  diseases  have  proved  more 
fatal  to  physicians  and  nurses,  (h)  Infected  articles  may  convey  the  bacilli, 
which  may  remain  alive  for  many  months;  scores  of  well-attested  instances 
have  been  recorded  of  this  mode  of  transmission,  (c)  Persons  suffering  from 
atypical  forms  of  diphtheria  may  convey  the  disease;  nasal  catarrh,  mem- 
branous rhinitis,  mild  tonsillitis,  otorrhcea  may  be  caused  by  the  diphtheria 
btcilh',  and  from  each  of  these  sources  cases  have  been  traced,  (d)  From 
the  throats  of  healthy  contacts— diphtheria  carriers,  ])ersons  who  present  no 
fi^nn  of  the  dirtease — the  bacilli  have  been  ()l)tained  by  culture,  (e)  P]ven 
healthy  children  without  any  naso-pharyngeal  catarrh,  who  have  not  been  in 
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contact  with  the  disease,  may  in  large  cities  harbor  the  bacilli.  In  1,000 
children  from  the  Now  York  tenements  Shelley  found  18  with  virulent  and 
38  with  non-virulent  bacilli,  and  the  percentage  in  Chicago  has  been  some- 
times much  higher.  Long  after  recovery  has  taken  place  virulent  bacilli  have 
been  isolated  from  the  throat.  It  is  important  to  bear  in  mind  under  d  and  e 
that  it  is  only  persons  who  harbor  the  virulent  forms  who  are  capable  of 
transmitting  the  disease.  In  schools  the  interchange  of  articles,  such  as 
sweets,  j)encils,  etc.,  and  the  habit  which  children  have  of  putting  ever}-thing 
into  their  mouths  afford  endless  opportunities  for  the  transmission  of  the 
disease.  As  Westbrook  remarks,  diphtheria  is  transmitted  usually  by  almost 
direct  exchange  of  the  flora  of  the  nose  and  mouth.  (/)  Numerous  epidemic* 
have  been  traced  to  milk,  since  Power  in  1878  determined  this  method  of 
spread.  Virulent  bacilli  have  been  found  in  the  milk,  and  Dean  and  Todd  and 
Ashby  have  found  virulent  organisms  in  the  acquired  lesions  on  the  teats  of 
cows,  (g)  A  few  instances  of  accidental  infection  from  cultures  and  through 
animals  are  on  record. 

Air-l)orne  infections,  through  sewer  gas,  soil,  drains,  dust,  etc.,  are  not 
now  lield  to  occur.    The  disease  may  be  transmitted  by  direct  inoculation. 

Predisposing  Caus1'::s. — Age  is  tlie  most  important.  Sucklings  are  not 
often  attacked,  but  Jacobi  saw  three  cases  in  the  new-born.  Early  in  the 
second  year  the  dispositicm  increases  raj)idly,  and  continues  at  its  height  until 
the  fifth  year.  At  Baginsky's  clinic,  Berlin,  among  2,711  cases,  1,235  occurred 
from  tlie  second  to  the  fifth  years  inclusive.  In  New  York  between  1891- 
1J)0()  among  the  deaths  80.8  ])er  cent,  occurred  under  five,  17  per  cent,  be- 
tween five  and  ten — figures  which  show  the  extraordinary  preponderance  of 
the  disease  among  children.  Girls  are  attacked  in  slightly  larger  numbers 
than  boys.  November,  December,  and  January  are  the  months  of  greatest 
j)revalen(e  in  the  United  States;  in  London  the  months  of  October  and 
November. 

Soil  and  aUitude  have  little  or  no  influence  on  the  prevalence  of  the  dis- 
ease; nor  does  race  play  an  important  role.  Individual  susceptibility  is  a 
very  special  factor ;  not  only  do  very  many  of  those  exposed  escape,  but  even 
those,  too,  in  whose  throats  virulent  bacilli  lodge  and  grow. 

The  Klebs-Lokfflku  [Bacilli's  occurs  in  a  large  number  of  all  suspected 
cases — 72  jxt  cent,,  base<l  u]K)n  an  analysis  of  27,0(K)  cases  in  the  literature  by 
Graham  Smith.  It  is  found  chiefly  in  the  false  membrane,  and  does  not 
extend  into  the  subjacent  mucosa.  The  organisms  are  localized,  and  only 
a  few  penetrate  into  the  interior.  Post  mortem  the  bacilli  may  be  found  in 
the  blood  and  in  the  internal  organs.  Occasionally  they  are  found  in  the 
blood  during  life.  It  may  be  the  predominating  or  sole  organism  in  the 
broncho-pneumonia  so  common  in  the  disease.  Outside  the  throat,  the  Klebs- 
Loefller  bacillus  has  been  found  in  diphtheritic  conjunctivitis,  in  otitis  media, 
sometimes  in  wound  diphtheria,  upon  the  genitals,  in  fibrinous  rhinitis,  and 
in  ulcerative  endocarditis. 

Morpholofjinil  Chnracicrs. — The  bacillus  is  non-motile,  varies  from 
2.5  to  3  ^  in  length  and  from  0.5  to  0.8  /^  in  thickness.  In  appearance  it  is 
multiform,  varying  from  short,  rather  sliarply  pointed  rods  to  irregular  bizarre 
forms,  with  one  or  both  ends  swollcju,  and  staining  more  or  less  unevenly 
and  intensely.    Westbrook  recognizes  three  main  types — granular,  barred,  and 
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solid  staining.  Branching  forms  are  occasionally  met  with.  The  bacillus 
stains  in  sections  or  on  the  cover-glass  by  the  Gram  method. 

The  bacillus  is  very  resistant,  and  cultures  have  been  made  from  a  bit  of 
membrane  preserved  for  five  months  in  a  dry  cloth.  Incorporated  with  dust 
and  kept  moist,  the  bacilli  were  still  cultivable  at  the  end  of  eight  weeks; 
kept  in  a  dried  state  they  no  longer  grew  at  the  end  of  this  period  (Ritter). 

The  Klebs-LoeflBer  bacillus  has  very  varying  grades  of  virulence  down 
even  to  complete  absence  of  pathogenic  effects.  The  name  pseudo-bacillus 
of  diphtheria  should  not  be  given  to  this  avirulent  organism. 

The  Presence  of  the  Klebs-Loeffler  Bacillus  in  N on-memhranous  Angina 
fljkf  m  Healthy  Throats. — The  bacillus  has  been  isolated  from  cases  wliich 
show  nothing  more  than  a  simple  catarrhal  angina,  of  a  mild  type 
without  any  membrane,  with  diffuse  redness,  and  perhaps  huskiness  and 
HgM  of  catarrhal  laryngitis.  In  other  cases  the  anatomical  picture  may  be 
that  of  a  lacunar  tonsillitis.  The  organisms  may  be  met  with  in  perfectly 
healthy  throats  (diphtheria  carriers),  particularly  in  persons  in  the  same 
house,  or  the  ward  attendants  and  nurses  in  fever  hospitals.  Following  an 
ittack  of  diphtheria  the  bacilli  may  persist  in  the  throat  or  nose  after  all 
the  membrane  has  disappeared  for  weeks  or  months— even  15  months.  In 
eiplanation  of  this  persistence  Councilman  has  called  attention  to  the  fre- 
quency with  which  the  antrum  is  affected. 

ToTxns  of  the  Klebs-Loeffler  Bacillus, — Roux  and  Yersin  showed  that  a 
fital  result  following  the  inoculation  with  the  bacillus  was  not  caused 
by  any  extension  of  the  micro-organisms  within  the  body ;  and  they  were 
enabled  in  bouillon  cultures  to  separate  the  bacilli  from  the  poison.  The  toxin 
90  separated  killed  with  very  much  the  same  effects  as  those  caused  by  the 
inoculation  of  the  bacilli ;  the  pseudo-membrane,  however,  is  not  formed. 

Susceptible  animals  may  be  rendered  immune  from  diphtheritic  infection 
by  injecting  weakened  cultures  of  the  bacillus  or,  what  is  better,  suitable  doses 
of  the  diphtheria  toxin.  The  result  of  the  injections  is  a  febrile  reaction 
which  soon  passes  away  and  leaves  the  animal  less  susceptible  to  the  poison  or 
the  living  bacilli.  By  repeating  and  gradually  increasing  the  quantity  of 
poiwn  injected  a  high  degree  of  immunity  can  be  produced  in  large  animals 
(goat,  horse). 

The  Bacteria  Associated  with  the  Diphtheria  Bacillus. — The  most  com- 
mon is  the  ptrepto(foccus  pyogenes.  Others,  in  addition  to  the  orfianisins 
lonstantly  found  in  the  mouth,  are  the  micrococcus  lanceolatus,  the  bacillus 
»li,  and  the  staphylococcus  aureus  and  albus.  Of  these,  probably  the  strepto- 
coccus pyogenes  is  the  most  important,  as  cases  of  general  infection  with  this 
organism  have  been  found  in  diphtheria.  The  suppuration  in  the  lymph- 
rfanda  and  the  broncho-pneumonia  are  usually  (though  not  always)  caused  by 
this  organism. 

pMfudo'Diphtheria  Bacillus;  Bacillus  Xerosis. — As  mentioned  above,  the 
Klflui-Loeffler  bacillus  varies  very  much  in  its  virulence,  and  it  exists  in  a 
form  entirely  devoid  of  pathogenic  properties.  This  organism  should  not, 
however,  be  designated  pseudo-diphtheria  bacillus.  The  name  should  be  con- 
fined to  bacilli,  which,  though  resembling  the  diphtheria  bacillus,  differ  from 
it  not  only  by  abscence  of  virulence,  but  also  by  cultural  peculiarities.  A 
similar  bacillus,   showing,   however,   certain   cultural    differences    from   the 
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pseudo-diphtheria  bacillye*  ha&  been  repeatedly  found  m  the  conjunctiTal  ftafl 
in  health  and  disease  (B,  xerosis),  Hoffmann's  BaciUns,  which  is  also  spokefll 
of  as  pseudo-diphtheria  bacillus,  ig  a  common  organism  in  the  throats  <M 
healthy  persons  and  is  found  also  in  cases  of  diphtheria;  but  how  far  it  !■ 
responsible  for  pathological  conditions  is  not  yet  settled.  Yincent's  BactUtM 
is  a  fusiform  organism  associated  with  a  diphtheroid  angina  (Vincent*s  anS 
gina),  which  occurs  in  two  forms:  a  membranous  and  an  ulcerative  and  de-" 
etructive.  The  fusiform  bacilli  have  been  found  in  healthy  throats  and  also 
in  asiMiciation  with  true  diphtheria. 

Biphtheroid  Iniammations. — Under  the  term  diphtheroid  may  be  grouf 
those  membranous  indanmiations  which  are  not  associated  with  the  KlelM 
Loeffler  bacillus.  It  is  perhaps  a  more  suitable  designation  than  pseudo-diph 
theria  or  secondary  diphtheria.  As  in  a  great  majority  of  eases  the  strepta 
coccus  pyogenes  is  the  active  organism,  the  term  ^^streptococcus  diphtheritia 
is  often  employed.  The  name  *'diphtheritis"  is  best  used  in  an  anatomic 
sense  to  designate  an  inflammation  of  a  mucous  membrane  or  integumentar 
surface  characterized  by  necrosis  and  a  fibrinous  exudate,  w^hereas  the  ter 
'^diphtheria''  should  he  limited  to  the  disease  caused  by  the  Klebs-Loeffle 
bacillus.  The  proportion  of  cases  of  diphtheroid  inflammation  varies  greatly 
in  the  diifercnt  statistics.  Of  the  large  number  of  observations  umde  by  Park 
and  Beebe  (5,*U1)  in  New  York<,  40  per  cent,  were  diphtheroid-  Figures  fron 
other  sources  do  not  show  so  high  a  percentage. 

Conditions  under  Wh ii'H  thk  DiPjiTiiKRorD  Affection  Occuks. — C 
450  cases  (Park  and  Beebe),  300  occurred  in  the  autumn  months  and  150 
the  spring;  198  occurred  in  children  from  the  first  to  the  seventh  year.     In 
large  proportion  of  all  the  eases  the  disease  develops  in  children,  and  can 
ditferentiated  from  diphtheria  proper  only  by  the  bacteriological  examination 
It  may  be  Bimply  an  acute  catarrhal  angina  with  lacunar  tonsillitis.     Soib 
of  the  cases  are  due  to  HolTmann's  bacillus,  a  few  to  Vineent^s  fusifor 
bacillus-    The  diphtheroid  intlnmniations  are  particularly  prone  to  develop 
connection  with  the  acute  fevers. 

(a)  ScaHet  Fever. — In  a  large  proportion  of  the  cases  of  angina  in  scaj 
let  fever  the  Klcbs-Loettler  bacillus  is  not  present.  Booker  has  reported 
cases  complicating  scarlet  fever,  in  all  of  which  the  streptococci  were  the  pr 
dominant  organisms.  Of  the  450  cases  of  Park  and  Beebe,  42  complicate 
scarlet  fever.  Tlie  angina  of  this  disease  is  not  always,  however,  due  to  th 
streptococcus.  Wliere  diphtheria  is  prevalent  and  njiportunities  are  favorahli 
for  exposure,  a  large  proportion  of  the  cases  of  membranous  throats  in  scarla 
fever  may  he  genuine  dipli theria. 

(&)    Measles. — Membranous  angina  is  much  less  common  in  this  dise 
It  occurred  in  6  of  the  450  diphtheroid  cases  in  New  York.     Of  4  cases  wtt 
severe  membranous  angina  at  the  Boston  City  Hospital,  1  only  presented 
KlebS'Loeffler  bacillus. 

(r)    Whooping-cough  may  also  be  complicated  with  membranous  angii 
Eseherieh  records  4  cases,   in   all  of  which  the  Klebs- Loeffler  bacillus 
found. 

(d)  Typhaxd  Fever. — Membranous  inflammations  in  this  disease  are 
very  infrequent;  they  may  occur  in  the  throat,  the  pelvis  of  the  kidney, 
bladder,  or  the  intestines.    The  c*omplication  may  be  caused  by  the  Klebs-I 
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fler  bacillus,  but  it  is  frequently  a  streptococcus  infection.  Ernst  Wagner  has 
remarked  upon  the  greater  frequency  of  these  membranous  inflammations  in 
typhoid  fever  when  diphtheria  is  prevailing. 

Clinical  Features  of  the  Diphtheroid  Affection. — The  cases,  as  a  rule,  are 
milder,  and  the  mortality  is  low,  only  2.5  per  cent,  in  the  450  cases  of  Park 
ind  Beebe.  The  diphtheroid  inflammations  complicating  the  specific  fevers 
are,  however,  often  very  fatal,  and  a  general  streptococcus  infection  is  by  no 
means  infrequent.  As  in  the  Klebs-LoefBer  angina,  there  may  be  only  a 
simple  catarrhal  process.  In  other  instances  the  tonsils  are  covered  with  a 
creamy,  pultaceous  exudate,  without  any  actual  membrane.  An  important 
group  may  begin  as  a  simple  lacunar  tonsillitis,  while  in  others  the  entire 
fauces  and  tonsils  are  covered  by  a  continuous  membrane,  and  there  is  a  foul 
iloughing  angina  with  intense  constitutional  disturbance. 

Are  the  diphtheroid  cases  contagious?  General  clinical  experience  war- 
rants the  statement  that  the  membranous  angina  associated  with  the  fevers 
a  rarely  communicated  to  other  patients.  The  health  department  of  New 
York  does  not  keep  the  diphtheroid  cases  under  supervision.  Their  inves- 
tigation of  the  450  diphtheroid  cases  seems  to  justify  this  conclusion.  Park 
and  Beebe  say  that  "it  did  not  seem  that  the  secondary  cases  were  any  less 
liable  to  occur  when  the  primary  case  was  isolated  than  when  it  was  not." 

Sequelce  of  the  Diphtheroid  Angina. — The  usual  mildness  of  the  disease 
ia  in  part,  no  doubt,  due  to  the  less  frequent  systemic  invasion.  Some  of  the 
worst  forms  of  general  streptococcus  infection  are,  however,  seen  in  this  dis- 
ease. There  are  no  peculiarities,  local  or  general,  which  can  be  in  any  way 
regarded  as  distinctive;  and  even  the  most  extensive  paralysis  may  follow  an 
angina  caused  by  it. 

Morbid  Anatomy. — Distribution  of  Membrane. — A  definite  membrane 
was  found  in  127  of  the  220  fatal  Boston  cases,  distributed  as  follows:  tonsils, 
65  eases;  epiglottis,  60;  larynx,  75;  trachea,  QQ',  pharynx,  51;  mucous  mem- 
brane of  nares,  43 ;  bronchi,  42 ;  soft  palate,  including  uvula,  13 ;  oesophagus, 
r^;  tongue,  9;  stomach,  5;  duodenum,  1;  vagina,  2;  vulva,  1;  skin  of  ear,  1; 
conjunctiva,  1.  An  interesting  point  in  the  Boston  investigation  was  the  great 
frequency  with  which  the  accessory  sinuses  of  the  nose  were  found  to  be  in- 
fected. In  the  fatal  cases,  the  exudation  is  very  extensive,  involving  the 
uvula,  the  soft  palate,  the  posterior  nares,  and  the  lateral  and  posterior  walls  of 
the  pharynx.  These  parts  are  covered  with  a  dense  pseudo-membrane,  in 
places  firmly  adherent,  in  others  beginning  to  separate.  In  extreme  cases 
the  necrosis  is  advanced  and  there  is  a  gangrenous  condition  of  the  parts. 
The  membrane  is  of  a  dirty  greenish  or  gray  color,  and  the  tonsils  and  palate 
DMiT  he  in  a  state  of  necrotic  sloughing.  The  erosion  may  be  deep  enough  in 
the  tonsils  to  open  the  carotid  artery,  or  a  false  aneurism  may  be  produced 
in  the  det*p  tissues  of  the  neck.  The  nose  may  be  completely  blocked  by  the 
false  membrane,  which  may  also  extend  into  the  conjunctivae  and  through  the 
Enatacbian  tubes  into  the  middle  ear.  In  cases  of  laryngeal  diphtheria  the 
exudate  in  the  pharynx  may  be  extensive.  In  many  cases,  however,  it  is  slight 
UfK»n  the  tonsils  and  fauces  and  abundant  upon  the  epiglottis  and  the  larynx, 
which  may  be  completely  occluded  by  false  membrane.  In  severe  cases  the 
eiudatc  extends  into  the  trachea  and  to  the  bronchi  of  the  third  or  fourth 
dimension. 
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Id  all  these  situalions  the  nicnibnini?  varies  verv  much  in  eoosistence,  ofeS 
pomliiig  great Jy  upini  tlie  stage  ui  wliicli  dailli  has  taken  place.  If  deatlil 
has  occurred  earl}%  it  is  firni  and  closely  adiieront ;  if  late,  it  is  soft,  shreddyj 
and  readily  detached.  When  firnily  adherent  it  is  torn  ot!  with  difficulty  andl 
leaves  an  abra<ied  mucosa.  In  the  most  extreme  cases,  in  which  there  i^l 
extensive  necrosis,  the  parts  look  gangrenous.  In  fatal  cases  the  lymphatic 
glands  of  the  neck  are  enlarged,  and  there  is  a  general  infiltration  of  the 
tissues  witli  serum ;  the  salivary  glands,  too,  may  be  swollen.  In  rare  in 
stances  the  meud)rane  extends  to  the  gullet  and  stomach. 

On  iuBpeetion  of  ttie  larynx  of  a  child  (lend  of  nunnbranoue  croup  the  rifi 
is  seen  idled  with  mucus  or  wit!i  a  shreddy  material  which,  when  washed  of! 
carefully,  leaves  tlie  mncosa  covex'ed  by  a  thin  gray ieh-yel low  membrane 
which  may  be  uniform  or  in  patches.  It  covers  the  ary-cfuglottic  folds  and 
the  true  cords,  and  may  be  continued  into  tlie  ventriclet;  or  even  into  tl 
trachea.  Above,  it  may  involve  the  epiglottit?.  It  varies  much  in  consistencyJ 
I  have  seen  fatal  eases  in  which  the  exudation  was  not  actually  membranous 
but  rather  friable  and  granular.  It  may  form  a  tliickj  even  stratified  mem^ 
bra  lie,  which  fills  the  entire  glottis.  The  exudation  may  extend  down  thi 
trachea  and  iuto  the  bronchi,  and  may  pass  beyond  the  epiglottis  to  the  fauces. 
Usually  it  is  readily  stripped  off  from  the  mucous  membrane  of  the  larynx 
and  leaves  exposed  the  swollen  and  injected  mucosa.  On  exatuination  it  is 
seen  that  the  fihrinrms  material  has  involved  chiefly  tlie  epithelial  lining  aod 
has  not  greatly  infiltrated  the  subjeecnt  tissues. 

We  owe  largely  to  tht»  labors  of  Wagner,  Weigert,  and  more  particnlarlj 
to  the  splendid  work  of  Oertel,  our  knowledge  of  the  histological  change 
which  take  place  in  diphtheria.  The  beginning  of  the  lesion  is  due  to  tlw 
toxic  action  of  the  bacilli  growing  in  the  throat.  The  prinui ry  lesion  is 
nccroi^is  ami  degeneration  of  the  epithelial  tissues.  The  organisms  grow,  no 
in  tlie  living,  but  in  the  necrotic  tissues.  The  first  step  is  necmsis  of  th 
epithelium,  often  preceded  by  active  proliferation  of  the  nuclei  of  the  celll 
winch  become  changed  into  refractive  hyaline  masses.  From  the  structur 
below  an  inflammatory  exudate  rich  in  fWnin  factors  is  poured  out,  and 
fibrin  is  fornu'd  when  this  comes  in  contact  with  the  necrotic  epithelium. 

The  following  are  the  important  changes  in  the  other  organs; 

ITeakt. — Fatty  degeneration  is  found  in  a  majority  of  the  cases.  It  mnj 
precede  the  more  advanced  degeneration,  in  which  the  sarcous  elements  becorafl 
swdllt  n  and  converted  into  hyaline  masses.  There  is  a  primary,  acute,  inter 
stitial  myositis,  and  also  a  form  secondary  to  degeneration  of  the  heart  mus 
to  which  it  is  possible  that  some  of  the  cases  of  fibrous  niyoearditis  are  du 
Pericarditis  and  endiicarrlilie  are  rare;  endocarditis  was  present  in  7  of  22fl 
cases  at  tlie  Boston  City  Hospital.  The  diphtlieria  bacilli  Iiave  been  found  ill 
the  vegetations. 

The  PULMONAfiy  com cli cations  are  the  most  invportant,  and  death  is  due 
to  them  as  often  as  to  the  throat  lesion.  Broncho-pneumonia^  or,  as  Council-^ 
man  terms  it,  acinous  pneumonia,  is  the  most  common,  and  was  present  in  1*^1 
of  tiie  220  Boston  cases.  Acute  lobar  pneumonia  is  rare.  The  pneumococcui 
is  the  principal  agent  in  producing  the  lung  infection.  The  streptococci 
the  dipliiberin  hacilli  are  frequently  met  with. 

KiDNKY.^. — The  lesions,  which  arc  due  to  the  action  of  the  toxina,  not 
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the  presence  of  bacteria,  vary  from  simple  degeneration  to  an  intense  nephritis. 
There  is  no  specific  type  of  lesion.  Interstitial  and  glomerular  nephritis  are 
most  common  in  the  older  subjects.  Degenerative  changes  are  present  in  a 
large  proportion  of  all  the  fatal  cases. 

The  liver  and  the  spleen  show  the  degenerative  lesions  of  the  acute  in- 
fections. 

General  infection  is  common,  and  is  about  equal  with  the  streptococcus 
and  the  diphtheria  bacillus.  It  occurs  generally  in  the  grave  septic  cases,  in 
ihich  type  of  cases  the  former  organism  is  more  frequently  met  with. 

Symptoms. — The  period  of  incubation  is  *^from  two  to  seven  days,  often- 
egt  two.-' 

The  initial  symptoms  are  those  of  an  ordinary  febrile  attack — slight  chilli- 
ness, fever,  and  aching  pains  in  the  back  and  limbs.  In  mild  cases  these  symp- 
toms are  trifling,  and  the  child  may  not  feel  ill  enough  to  go  to  bed.  Usually 
the  temperature  rises  within  the  first  twenty-four  hours  to  102.5°  or  103°  F.; 
in  gevere  cases  to  104°  F.  In  young  children  there  may  be  convulsions  at  the 
outset 

Phabyngeal  Diphtheria. — In  a  typical  case  there  is  at  first  redness  of 
the  fauces,  and  the  child  complains  of  slight  difficulty  in  swallowing.  The 
membrane  first  appears  upon  the  tonsils,  and  it  may  be  a  little  difficult  to  dis- 
tin^ish  a  patchy  diphtheritic  pellicle  from  the  exudate  of  the  tonsillar  crypts. 
The  phan^ngeal  mucous  membrar?  is  reddened,  and  the  tonsils  themselves  are 
wollen.  By  the  third  day  the  membrane  has  covered  the  tonsils,  the  pillars  of 
the  fauces,  and  perhaps  the  uvula,  which  is  thickened  and  oedematous,  and 
I  maj  fill  completely  the  space  between  the  swollen  tonsils.  The  membrane 
may  extend  to  the  posterior  wall  of  the  pharynx.  At  first  grayish-white  in 
color,  it  changes  to  a  dirty  gray,  often  to  a  yellow-white.  It  is  firmly  ad- 
herent, and  wiien  removed  leaves  a  bleeding,  slightly  eroded  surface,  which  is 
loon  covered  by  fresh  exudate.  The  glands  in  the  neck  are  swollen,  and 
may  be  tender.  The  general  condition  of  a  patient  in  a  case  of  moderate 
sererity  is  usually  good;  the  temperature  not  very  high,  in  the  absence  of 
complications  ranging  from  102°  to  103°  F.  The  pulse  range  is  from  100 
to  120.  The  local  condition  of  the  throat  is  not  of  great  severity,  and  the 
constitutional  depression  is  slight.  The  symptoms  gradually  abate,  the  swell- 
ing of  the  nock  diminishes,  the  niembranes  separate,  and  from  the  seventh  to 
the  tenth  day  the  throat  becomes  clear  and  convalescence  sots  in. 

CHnically  atypical  forms  are  extremely  common,  and  J  follow  here  Koplik's 
division : 

(a)  There  may  be  no  local  manifestation  of  membrane,  but  a  simple  catar- 
rhal angina  associated  sometimes  with  a  croupy  cough.  The  detection  in 
these  cases  of  the  Klebs-Loeffler  bacillus  can  alone  determine  the  diagnosis. 
Such  cases  are  of  great  moment,  inasmuch  as  they  may  communicate  the 
severer  clirt<»a8c  to  other  children. 

(b)  There  are  cases  in  which  the  tonsils  are  covered  by  a  pultaceous  exu- 
date, not  a  consistent  membrane. 

((•)  Cases  presenting  a  [)unctate  form  of  membrane,  isolated,  and  usually 
on  the  surface  of  the  tonsils. 

(//)  Cases  which  begin  and  often  run  their  entire  course  witli  tlie  local 
picture  of  a  typical  lacunar  amygdalitis.     They  may  be  mild,  and  the  local 
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exurltilo  limy  not  extend,  but  in  other  eases  there  are  rapid  development  o9 
nieiiibrane,  and  extension  of  the  disease  to  the  phar}Tix  and  the  nose,  witM 
severe  septic  and  const ilutional  sytnptoins.  1 

(e)    Under   the   tenn   'latent    diplithiria''   Heiibiier  has  described   ea^eaJ 
usually  secondary,  occurring  cliiefly  in  hospital  practice,  in  young  persoUB  thd 
subject  of  wasting  affections,   such   as  rickets  and   tuberculosis.     There  arc 
fever,  naso-pliaryngeal  catarrh,  and  gastro-inte&tioal  disturbances.    Diphtheria 
may   not  he  suspected   until  severe  hiryn>rea!   coioplicationB  develop,   or 
condition  may  not  be  determined  until  auptosy. 

Systemic  Infection, — The  constitutional  disturbance  in  mild  diphtheril 
is  very  slight.     There  are  instances,  too,  of  extensive  local  disease  withou 
grave  systemic  symptoms.     As  a  rule^  tlie  general  features  of  a  case  bear 
definite  relation  to  the  severity  of  the  local  disease.     There  are  rare  instanc 
in  which  from  the  outset  the  constitutional  prostration  is  extreme*  the  puis 
frequent  and  small,  the  fever  high,  and   the  nervous  phenomena  are  pro 
nounced ;  the  patient  may  sink  in  two  or  three  days  overwhelmed  hy  the  \i 
tensity  of  the  toxaemia.     There  are  cases  of  this  sort  in  which  the  exudate 
the  throat  may  be  slight,  but  usually  the  nasal  symptoms  are  pronoiinc 
The  temperature  may  be  very  slightly  raised  or  even  subnormaL     More  con 
monly  the  severe  systemic  symptoms  appear  at  a  later  date  when  the  pharyi 
gcal  lesion  is  at  its  height.     They  are  constantly  present  in  extensive  diseas 
and  when  there  is  a  sloughing,  fetid  cond'^ion.     The  lymphatic  glands 
come  greatly  enlarged;  the  pallor  is  extreme;  the  face  has  an  asheD-gra| 
hue;  the  pnlse  is  rapid  and  feeble,  and  the  tempirature  sinks  below  normaL 
In  the  most  aggravated  forms  there  are  gangrenous  processes  in  the  throat, 
and  in  rare  instances,  when  life  is  prolonged,  extensive   sloughing  of  th 
tifisues  of  the  neck. 

Eseherieh  accounts  for  the  discrepancy  sometimes  observed  between  tl 
severity    of    the   conaiitutional   distiirhance    and    the    intensity   of    the   Ic 
process,  by  assuming  varying  degrees  of  susceptibility  to  the  diphtheria  bacilh 
on  the  one  hand,  and  to  its  poison  on  the  other  hand.     With  high  local  sua 
ceptihility  of  a  part  to  the  action  of  the  bacillus,  with  little  general  suscepti- 
bility to  the  toxin,  there  is  extensive  local  exudate  with  mild  constitutional 
symptoms,  or  vice  versa,  severe  systematic  disturbance  with  limited  local  iihB 
fl  animation.  ^B 

A  leucoc}H:osis  is  present  in  diphtheria,     Morse  does  not  think  it  of  any 
prognostic  value,  since  it  is  present  and  may  be  pronounced  in  mild  cases. 

Nasal  Diphtheria, — ^In  cases  of  pharyngeal  diplitheria  the  Klebs-Loef— 
fler  bacillus  is  found  on  the  mucous  membrane  of  the  nose  and  in  the  secre 
tions.  even  when  no  membrane  is  present,  but  it  may  apparently  produce 
aflfeclions  similar  enough  locally  but  widely  differing  in  their  general  featur 

In  memhrfinom  or  fihrinfms  riiinUis.  a  very  remarkable  affection  seen  bsie-^ 
ally  in  children,  the  nares  are  occupied  by  thick  membranes,  but  there  is  ai 
entire  absence  of  any  constitutional  disturbance.     The   condition    has 
studied   very   carefully   by    Park,   Abbott,   Oerber   and    Podack,   and   other 
Ravenel  has  collected  77  cases,  in  41  of  which  a  bacteriological  examinatir 
was  made,  in  33  the  Klehs-Tjoeffler  bacillus  being  present.     All  the  cases  tm 
a  benign  course,  and  in  all  but  a  few  the  membrane  was  limited  to  the  no 
and  the  constitutional  symptoms  were  either  absent  or  very  slight.     Remarjp^ 
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able  and  puzzling  features  are  that  the  disease  runs  a  benign  course,  and  that 
infection  of  other  cliildren  in  the  family  is  extremely  rare. 

On  the  other  hand,  nasal  diphtheria  is  apt  to  present  a  most  malignant 
type  of  the  disease.  The  infection  may  be  primary  in  the  nose,  and  in  a  case 
in  my  wards  there  was  otitis  media,  and  the  Klebs-Loeffler  bacillus  was  sepa- 
rated from  the  discharge  before  the  condition  of  nasal  diphtheria  was  sus- 
pected. While  some  cases  are  of  mild  character,  others  are  very  malignant, 
and  the  constitutional  symptoms  most  profound.  The  glandular  inflammation 
is  usually  very  intense,  owing,  as  Jacobi  points  out,  to  the  great  richness  of  the 
na^al  mucosa  in  lymphatics.  From  the  nose  the  inflammation  may  extend 
through  the  tear-ducts  to  the  conjunctivae  and  into  the  antra. 

Laryngeal  Diphtheria  (Membranovs  Croup). — With  a  very  large  pro- 
portion of  all  the  cases  of  membranous  laryngitis  the  Klebs-LoeflBer  bacillus  is 
associated ;  in  a  much  smaller  number  other  organisms,  particularly  the  strep- 
tococcus, are  found.  Membranous  croup,  then,  may  be  said  to  be  either  genu- 
ine diphtheria  or  diphtheroid  in  character.  Of  286  cases  in  which  the  disease 
was  confined  to  the  larynx  or  bronchi,  in  229  the  Klebs-LoefBcr  bacilli  were 
found.  In  57  they  were  not  present,  but  17  of  these  cultures  were  unsatis- 
factory (Park  and  Beebe).  The  streptococcus  cases  are  more  likely  to  be  sec- 
ondary to  other  acute  diseases. 

Symptoms. — Naturally,  the  clinical  symptoms  are  almost  identical  in  the 
non-«pecific  and  specific  forms  of  membranous  laryngitis. 

The  affection  begins  like  an  acute  laryngitis  with  slight  hoarseness  and 
rongh  cough,  to  which  the  term  croupy  has  been  applied.     After  these  symp- 
toms have  lasted  for  a  day  or  two  with  varying  intensity,  the  child  suddenly 
becomes  worse,  usually  at  night,  and  there  are  signs  of  impeded  respiration. 
At  first  the  difficulty  in  breathing  is  paroxysmal,  due  probably  to  more  or  less 
apaan  of  the  muscles  of  the  glottis.     Soon  the  dyspnoea  becomes  continuous, 
inFpiration  and  expiration  become  difficult,  particularly  the  latter,  and  with 
the  inspiratory  movement  the  epigastrium  and  lower  intercostal  spaces  are 
retracted.    The  voice  is  husky  and  may  be  reduced  to  a  whisper.     The  color 
gradually  changes  and  the  imperfect  aeration  of  the  blood  is  shown  in  the 
lividity  of  the  lips  and  finger-tips.    Restlessness  comes  on  and  the  child  tosses 
from  side  to  side,  vainly  tr}'ing  to  get  breath.    Occasionally,  in  a  severer  par- 
oiyem,  portions  of  membrane  are  coughed  out.     The  fever  in  membranous 
laryngitis  is  rarely  very  high  and  the  condition  of  the  child  is  usually  very 
)rood  at  the  time  of  the  onset.    The  pulse  is  always  increased  in  frequency  and 
if  cyanosis  be  present  is  small.     In  favorable  cases  the  dyspnoea  is  not  very 
urgent,  the  color  of  the  face  remains  good,  and  after  one  or  two  paroxysms  the 
child  goes  to  sleep  and  wakes  in  the  morning,  perhaps  without  fever  and  feel- 
ing comfortable.     The  attack  may  recur  the  following  night  with  greater 
Siverity.     In  unfavorable  cases  the  dyspnoea  becomes  more  and  more  urgent, 
the  cyanosis  deepens,  the  child,  after  a  period  of  intense  restlessness,  sinks  into 
a  fiemi-comatose  state,  and  death  finally  occurs  from  poisoning  of  the  nerve 
centres.     In  other  cases  the  onset  is  less  sudden  and  is  preceded  by  a  longer 
period  of  indisposition.     As  a  rule,  there  are  pharyngeal  symptoms.     The 
constitutional  disturbance  may  be  more  severe,  the  fever  higher,  and  there 
may  be  swelling  of  the  glands  of  the  neck.     Inspection  of  the  fauces  nuiy 
ahow  the  presence  of  falsq  membranes  on  the  pillars  or  on  the  tonsils      Hac- 
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teriological  examination  can  alone  determine  whether  these  are  due  to  the 
Klebs-LoflBer  bacillus  or  to  the  streptococcus.  Fagge  held  that  non-contagioua 
membranous  croup  may  spread  upward  from  the  larynx  just  as  diphtheritic 
inflammation  is  in  the  habit  of  spreading  downward  from  the  fauces.  Ware, 
of  Boston,  whose  essay  on  croup  is  one  of  the  most  solid  contributions  to  the 
subject,  reported  the  presence  of  exudate  in  the  fauces  in  74  out  of  75  cases 
of  croup.  These  observations  were  made  prior  to  1840,  during  periods  in 
which  diphtheria  was  not  epidemic  to  any  extent  in  Boston.  In  protracted 
cases  pulmonary  symptoms  may  occur,  which  are  sometimes  due  to  the  diffi- 
culty in  expelling  the  muco-pus  from  the  tubes ;  in  others,  the  false  membrane 
extends  into  tlie  trachoa  and  even  into  the  bronchial  tubes.  During  the 
paroxysm  the  vesicular  murmur  is  scarcely  audible,  but  the  laryngeal  stridor 
may  be  loudly  communicated  along  the  bronchial  tubes. 

Diphtheria  of  Other  Parts. — Primary  diphtheria  occurs  occasionally 
in  the  conjunctiva.  It  follows  in  some  instances  the  affection  of  the  nasal 
mucous  membrane.  Some  of  the  cases  arc  severe  and  serious,  but  it  has  been 
shown  by  C.  Friinkel  and  others  that  the  diphtheria  bacilli  may  be  present  in 
a  conjunctivitis  catarrhal  in  character,  or  associated  with  only  slight  croupous 
deposits. 

Diphtheria  of  the  external  auditory  meatus  is  seen  in  rare  instances  in 
which  a  diphtheritic  otitis  media  has  extended  through  the  tympanic  mem- 
brane. 

Diphtheria  of  the  skin  is  most  frequently  seen  in  the  severer  forms  of 
pharyngeal  diphtheria,  in  which  the  membrane  extends  to  the  mouth  and 
lips,  and  invades  the  adjacent  portions  of  tlie  skin  of  the  face.  The  skin  about 
the  anus  and  genitals  may  also  be  attacked.  Pseudo-membranous  inflamma- 
tion is  not  uncommon  on  ulcerated  surfaces  and  wounds.  In  very  many 
of  these  cases  it  is  a  streptoc(K*cus  infection,  but  in  a  majority,  perhaps,  in 
which  the  patient  is  suffering  with  diphtheria,  the  Klebs-Loeffler  bacillus  will 
be  found  in  the  fil)rinoiis  exudate.  As  proj)()sed  by  Welch,  the  term  "wound 
diphtheria"  should  be  limited  to  infection  of  a  wound  by  the  Klebs-LoeflBer 
bacillus.  This  "may  manifest  itself  as  a  simple  inflamuuition,  or  inflammation 
with  superficial  necrosis,  or  inflaniniaiion  with  more  or  less  adherent  pseudo- 
membrane.  The  con(liti(ms  as  regards  varying  intensity  and  character  of 
the  infection,  association  with  other  bacteria,  particularly  streptococci,  and 
the  necessity  of  a  bacteriological  examination  to  establish  the  diagnosis,  are 
in  no  way  different  in  the  diphtheria  of  wounds  from  those  in  diphtheria 
of  mucous  membranes.  Wound  diphtheria  may  occur  without  demonstrable 
connection  with  cases  of  diphtheria  and  without  affection  of  the  throat  in 
the  individual  attacked,  but  such  occurrences  are  rare"  (Welch).  Paralysis 
may  follow  wound  diphtheria.  Pseudo-inenibranous  inflammations  of  wounds 
are  caused  more  frequently  l)y  other  micro-organisms,  j)articularly  the  strepto- 
coccus pyogenes,  than  by  the  Klebs-l.oeffler  bacillus.  The  fil)rinous  membrane 
so  common  in  the  neighborhood  of  tlie  tracheotomy  wound  in  diphtheria  is 
rarely  associated  with  the  Klebs-LoeflBer  bacillus.  Diphtheria  of  the  genitals 
is  occasionally  seen. 

Complications  and  Sequels. — Of  local  com plieai ions,  lueniorrhage  from 
the  nose  or  throat  may  occur  in  the  severe  ulcerative  cases.  Skin  rashes  are 
not  infrequent,  particularly  the  diffuse  erythema.     Occasionally  there  is  urti- 
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ctria  and  in  the  severe  cases  purpura.  Fatal  cases  almost  invariably  show 
capillary  bronchitis  with  broncho-penumonia  and  large  patches  of  collapse,  or 
the  iseptic  particles  may  reach  the  bronchi  and  excite  gangrenous  processes 
which  may  lead  to  severe  and  fatal  haemorrhage.  Jaundice,  usually  a  feature 
of  the  toxapmia,  is  rarely  of  serious  import.     Local  gangrene  may  occur. 

Albuminuria,  present  in  all  severe  cases,  is  alarming  only  when  the  albu- 
min is  in  considerable  quantity  and  associated  with  epithelial  or  blood  casts. 
Sephritis  may  appear  quite  early  in  the  disease,  setting  in  occasionally  with 
complete  suppression  of  the  urine.  In  comparison  with  scarlet  fever  the  renal 
changes  lead  less  frequently  to  general  dropsy.  In  rare  instances  there  may 
be  coma,  and  even  convulsions,  without  albumin  in  the  urine,  and  without 
dropgy. 

Of  the  sequela?,  paralysis  is  by  far  the  most  important.  It  can  be  experi- 
mentally produced  in  animals  by  the  inoculation  of  the  toxins.  The  disease  is 
I  toiic  neuritis,  due  to  the  absorption  of  the  poison.  The  proportion  of  the 
cases  in  which  it  occurs  ranges  from  10  to  15  and  even  to  20  per  cent.  It  is 
strictly  a  sequel,  coming  on  usually  in  the  second  or  third  week  of  convales- 
cence. It  may  follow  very  mild  cases;  indeed,  the  local  lesion  may  be  so 
trifling  that  the  onset  of  the  paralysis  alone  calls  attention  to  the  true  nature 
of  the  trouble.  It  is  proportionately  less  frequent  in  children  than  in  adults. 
L  W.  BoUeston's  recent  study  of  the  subject  indicates  that  the  early  use  of 
antitoxin  diminishes  the  liability  to  paralysis.  In  494  cases  collected  by 
Woodhead,  the  palate  was  involved  in  155,  the  ocular  muscles  in  197,  in  10 
other  muscles.     Ninety-one  of  the  patients  died. 

Of  the  local  paralyses  the  most  common  is  that  which  affects  the  palate. 
This  gives  a  nasal  character  to  the  voice,  and,  owing  to  a  return  of  liquids 
through  the  nose,  causes  a  difficulty  in  swallowing.  The  palate  is  seen  to  be 
relaxed  and  motionless,  and  the  sensation  in  it  is  also  much  impaired.  The 
affection  may  extend  to  the  constrictors  of  the  pharynx,  and  deglutition  become 
f-mbarrasised.  Within  two  or  three  weeks  or  even  a  shorter  time  the  paralysis 
dij^appears.  In  many  cases  the  afTection  of  the  ])alate  is  only  part  of  a  general 
neuritis.  Of  other  local  forms  perhaps  the  most  common  are  ])aralyses  of  the 
m'-muiieles,  intrinsic  and  extrinsic.  There  may  be  strabismus,  ptosis,  and 
I'ifs  of  power  of  accommodation.  Facial  ])aralysis  is  rare.  The  neuritis  may 
1*  confined  to  the  nerves  of  one  limb,  though  more  commonly  the  legs  or  the 
arms  are  afTected  together.  Very  often  with  the  palatal  paralysis  is  associated 
a  weakness  of  the  legs  without  definite  palsy  but  with  loss  of  the  knee-jerk. 

The  multiple  form  of  diphtheritic  neuritis  may  begin  with  the  palatal 
affection,  or  with  loss  of  power  of  accommodation  and  loss  of  the  tendon 
reflexes.  This  last  is  an  important  sign,  which,  as  Bernard,  Buzzard,  and 
R.  L  MacDonnell  have  shown,  may  occur  early,  but  is  not  necessarily  fol- 
I'urwl  by  other  symptoms  of  neuritis.  There  is  paraplegia,  which  may  be 
<"*»mplete  or  involve  only  the  extensors  of  the  feet.  The  paralysis  may  extend 
an<l  involve  the  arms  and  face  and  render  the  patient  entirely  helpless.  The 
muscles  of  respiration  may  be  spared. 

Heart, — Irregularity  of  the  heart  is  common.  It  was  present  in  60  per 
cent,  of  the  Boston  cases  of  White  and  Smith.  A  murinur  at  the  apex  or 
haw*  of  the  heart  is  present  in  94  per  cent,  of  all  cases.  This  means,  of  course, 
that  a  majority  of  all  young  children  with  fever  have  a  heart  murmur.    Only 
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a  few  cases  of  diphtheria  have  serious  heart  symptoms,  36  out  of  the  945 
eases  specially  studied.  Rapid  action  of  the  heart  with  gallop  rhythm  and 
epigastric  pain  and  tenderness  are  the  most  serious  symptoms.  The  cases  la 
which  the  pulse  dro])s  from  110  to  40  or  30  are  usually  very  serious.  The 
heart  symptoms  are  more  common  in  the  second  or  third  week  of  the  disease, 
and  fatal  dilatation  of  the  heart  may  come  on  as  late  as  the  sixth  or  seventh 
week.  It  seems  j)robal)le  that  the  heart  weakness  is  due  to  granular  and  fatty 
degeneration  of  the  muscle  substance.  Possibly  in  some  of  the  cases  there  is 
degeneration  of  the  vagus,  a  view  which  is  supported  by  the  frequency  of 
paralysis  of  the  palate  with  vomiting  and  epigastric  pain  and  tenderness. 

Diagnosis. — The  presence  of  the  Klebs-Loeffler  bacillus  is  regarded  by  bac- 
teriologists as  the  sole  criterion  of  true  diphtheria,  and  as  this  organism  may 
be  associated  with  all  grades  of  throat  affections,  from  a  simple  catarrh  to  a 
sloughing,  gangrenous  process,  it  is  evident  that  in  many  instances  there  will 
be  a  striking  discrepancy  between  the  clinical  and  the  bacteriological  diagnosis. 

The  ])acteriological  diagnosis  is  sim])le.  The  plan  adopted  by  the  New 
York  Health  Department  is  a  model  which  may  be  followed  with  advantage  in 
other  cities.  Outfits  for  making  cultures,  consisting  of  a  box  containing  a 
tube  of  blood-serum  and  a  sterilized  swab  in  a  test-tube,  are  distributed  to 
stations  at  convenient  points  in  the  city.  A  list  of  these  places  is  published, 
and  a  physician  can  obtain  the  outfit  free  of  cost.  The  directions  are  as 
follows :  ^*The  i)aticnt  should  be  placed  in  a  good  light,  and,  if  a  child,  prop- 
erly held.  In  cases  where  it  is  possible  to  get  a  good  view  of  the  throat,  depress 
the  tongue  and  rub  the  cotton  swab  gently  but  freely  against  any  visible 
exudate.  In  other  cases,  including  those  in  which  the  exudate  is  confined 
to  the  larynx,  avoiding  the  tongue,  pass  the  swab  far  back  and  rub  it  freely 
against  the  mucous  membrane  of  the  phar}'nx  and  tonsils.  Without  laying  the 
swab  down,  withdraw  the  cotton  plug  from  the  culture-tube,  insert  the  swab, 
and  rub  that  portion  of  it  which  has  touched  the  exudate  gently  but  thoroughly 
all  over  the  surface  of  the  blood-serum.  Do  not  push  the  swab  into  the 
blood-serum,  nor  break  th(»  surface  in  any  way.  Then  replace  the  swab  in 
its  own  tube,  ])lug  both  tubes,  jmt  them  in  the  box,  and  return  the  culture 
outfit  at  once  to  the  station  from  which  it  was  obtained."  The  culture-tubes 
which  have  been  inoculated  are  kept  in  an  incubator  at  37°  C.  for  twelve 
hours  and  are  then  ready  for  examination.  Some  prefer  a  method  by  which 
the  material  from  the  throat  collected  on  a  sterile  swab,  or,  as  recommended 
by  von  Esmarch,  on  small  pieces  of  sterilized  sponge,  is  sent  to  the  laboratory 
where  the  cultures  and  microscopic  examination  are  made  by  a  bacteriologist 

An  immediate  diagnosis  without  tlie  use  of  cultures  is  often  ])0S8ible  by 
making  a  smear  preparation  of  the  exudate  from  the  throat.  The  Klebs-Loef- 
fler bacilli  may  be  i)resent  in  suflicient  numbers,  and  may  be  quite  character- 
istic to  an  expert.  In  this  connection  may  be  given  the  following  statement 
by  Park,  who  has  had  such  an  excej)tional  experience:  "The  examination  by 
a  competent  bacteriologist  of  the  bacterial  growth  in  a  blood-serum  tube  which 
has  been  properly  inoculated  and  ke]>t  for  fourteen  hours  at  the  body  tem- 
perature can  be  thoroughly  relied  upon  in  cases  where  there  is  visible  mem- 
brane in  the  throat,  if  the  culture  is  made  during  the  period  in  which  the 
membrane  is  forming,  and  no  antiseptic,  especially  no  mercurial  solution,  has 
lately  been  applied.    In  cases  in  which  the  disease  is  cunlined  to  the  larynx  or 
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bronchi,  surprisingly  accurate  results  can  be  obtained  from  cultures,  but  in  a 
certain  proportion  of  cases  no  diphtheria  bacilli  will  be  found  in  the  first 
culture,  and  yet  will  be  abundantly  present  in  later  cultures.  We  believe, 
therefore,  that  absolute  reliance  for  a  diagnosis  can  not  be  placed  upon  a  single 
culture  from  the  pharynx  in  purely  laryngeal  cases/' 

Where  a  bacteriological  examination  can  not  be  made,  the  practitioner  must 
regard  as  suspicious  all  forms  of  throat  affections  in  children,  and  carry  out 
measures  of  isolation  and  disinfection.  In  this  way  alone  can  serious  errors 
be  avoided.  It  is  not,  of  course,  in  the  severer  forms  of  membranous  angina 
that  mistake  is  likely  to  occur,  but  in  the  various  lighter  forms,  many  of  which 
are  in  reality  due  to  the  Klebs-Loeffler  bacillus. 

A  large  proportion  of  the  cases  of  diphtheroid  inflammation  of  the  throat 
are  due  to  the  streptococcus  pyogenes.  They  are  usually  milder,  and  the  lia- 
bility to  general  infection  is  less  intense ;  still,  in  scarlet  fever  and  other  spe- 
cific fevers  some  of  the  most  virulent  cases  of  throat  disease  which  we  see, 
rith  intense  systemic  infection,  are  caused  by  this  micro-organism.  These 
streptococcus  cases  are  probably  much  less  numerous  than  the  figures  given 
would  indicate.  The  more  careful  examinations  in  the  diphtheria  pavilions 
of  hospitals,  particularly  in  Europe,  have  shown  that  in  the  large  majority 
of  cases  admitted  the  Klebs-Loeffler  bacillus  is  present.  The  question  of  the 
diagnosis  between  scarlet  fever  with  severe  angina  and  diphtheria  is  dis- 
nwsed  in  the  section  on  scarlet  fever. 

Prognosis. — The  outlook  in  any  case  depends  on  the  promptness  and  thor- 
oo^ncss  with  which  antitoxin  treatment  is  carried  out.  In  hospital  practice 
the  mortality  was  formerly  from  30  to  50  per  cent.  In  the  Boston  City  Hos- 
pital the  death-rate  between  1888  and  1894  was  only  once  below  40  per  cent., 
and  in  1892  and  1893  rose  to  nearly  50  per  cent.  Following  the  introduction 
of  antitoxin  from  1895  to  1903  the  death-rate  has  not  ooce  been  above  15  per 
crnt.,  and  of  late  years  has  been  about  10  or  12  per  cent.  (McCollom).  In 
country  places  the  disease  may  display  an  appalling  virulence.  In  cases  of 
ordinary  severity  the  outlook  is  usually  good.  Death  results  from  involvement 
of  the  larynx,  septic  infection,  sudden  heart- failure,  diphtheritic  paralysis, 
occasionally  from  uraemia,  and  sometimes  from  broncho-penumonia  occurring 
during  convalescence.  In  England  and  Wales  in  1909  there  were  5,476  deaths, 
compared  with  9,130,  the  average  number  in  the  previous  decennium 
(Tatham).  Of  late  years  the  mortality  has  been  steadily  falling.  In  Boston 
during  the  ten  years  ending  1903  the  mortality  per  10,000  of  the  living  has 
ranged  from  30.65  to  88.73.  The  mortality  has  greatly  decreased,  from  18.03 
per  10,000  living  in  1894  to  3.51  in  1903  (McCollom). 

Prophylaxis. — Isolation  of  the  sick,  disinfection  of  the  clothing  and  of 
evernhing  that  has  come  in  contact  with  the  patient,  careful  scrutiny  of  the 
milder  cases  of  throat  disorder,  and  more  stringent  surveillance  in  the  period 
of  convalescence  are  the  essential  measures  to  prevent  the  spread  of  the  dis- 
t^ase.  Suspected  cases  in  families  or  schools  should  be  at  once  isolated  or  re- 
moved to  a  hospital  for  infectious  disorders.  When  a  death  has  occurred  from 
diphtheria,  the  body  should  be  wrapped  in  a  sheet  which  has  been  soaked  in 
a  rorrosive-sublimate  solution  (1  to  2,000),  and  placed  in  a  closely  sealed 
ct'flin.    The  funeral  should  always  be  private. 

In  cases  of  well-marked  diphtheria  these  precautions  are  usually  carried 
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out,  but  the  chief  danger  is  from  the  milder  cases,  particularly  the  ambulatory 
form,  in  which  the  disease  has  perhaps  not  been  suspected.  But  from  such 
patients  mingling  with  susceptible  children  the  disease  ia  often  conveyed.  The 
healthy  children  in  a  family  in  which  diphtheria  exists  may  carry  the  disease 
to  their  school-fellows.  The  question  of  the  influence  of  isolation  hospitals 
on  the  spread  of  the  disease  has,  I  think,  been  solved  in  Boston,  a  city  which 
has  suffered  terribly  from  diphtheria.  The  ratio  of  mortality  per  10,000  living 
in  1893  was  11+,  and  in  1894  it  was  19-}-.  In  1895  the  infectious  pavilion 
was  opened.  Prior  to  that  year  only  about  10  per  cent,  of  the  reported  cases 
were  treated  in  hospital ;  in  succeeding  years  50  per  cent,  were  treated  in  hos- 
pital. In  1898  the  mortality  per  10,000  had  fallen  to  3,  and  in  1899  it 
was  4.9. 

A  very  important  matter  in  the  prophylaxis  relates  to  the  period  of  con- 
valescence. It  lias  been  shown  l)y  numerous  observations  that,  after  all  the 
membrane  has  cleared  away,  virulent  bacilli  may  persist  in  the  throat  from 
periods  ranging  from  six  weeks  to  six  months,  or  even  longer.  The  disease 
may  be  communicated  by  these  carriers  and  they  should  be  isolated  and  the 
throat  carefully  treated,  but  there  are  cases  very  resistant  to  all  forms  of 
throat  antiseptics.  Antitoxin  may  be  applied  locally  to  the  throat  and  spray- 
ing the  throat  and  nose  with  a  bouillon  culture  of  staphylococcus  pyogenes 
aureus  is  stated  to  be  an  efficic^nt  ineasuro. 

It  cannot  be  too  strongly  emphasized  that  the  important  elements  in  the 
prophylaxis  of  diphtheria  are  the  rigid  scrutiny  of  the  milder  types  of  throat 
affection,  and  the  thorough  isolation  and  disinfection  of  the  individual 
patients.  During  an  epidemic  there  should  be  repeated  examinations  made  of 
all  those  exposed  to  infection. 

Careful  attention  should  he  given  to  the  throats  and  mouths  of  childen, 
particularly  to  the  teeth  and  tonsils,  as  Caille  has  urged.  Swollen  and  en- 
larged tonsils  should  be  removed.  Cats  and  dogs  may  carry  infection  and 
should  be  excluded  from  coming  in  contact  with  patients.  In  persons  exposed, 
the  antiseptic  mouth  washes,  such  as  corrosive  sublimate  (1  to  10,000),  hydro- 
gen peroxide,  or  swablnng  the  throat  with  a  diluted  Loeffler's  solution,  should 
be  employed.  Physicians  and  nurses  should  wear  gowns  and  caps,  and  covep 
the  nose  and  mouth  with  gauze. 

Immunization. — The  giving  of  antitoxin  as  a  preventive  measure  has  an 
important  ])lace.  Its  value  is  well  shown  in  the  children's  hospitals  in  which 
it  is  given  as  a  routine  jirophylactic  measure.  The  usual  dose  for  adults  is 
1,000  units,  for  older  children  750  units,  and  for  children  under  two  years 
of  age  500  units.  The  immunity  lasts  about  three  wxeks.  The  same  precau- 
tions should  \ye  taken  as  in  giving  antitoxin  to  those  with  the  disease. 

Treatment. — The  important  points  are  hygienic  measures  to  prevent  the 
spread  of  the  malady,  local  treatment  of  the  throat  to  destroy  the  bacilli, 
medication,  general  or  specific,  to  counteract  the  effects  of  the  toxins,  and, 
lastly,  to  meet  the  complications  and  secpiela}. 

(a)  IIygiknic  MEAsrincs. — The  patient  should  be  in  a  room  from  whicli 
the  carpets,  curtains,  and  superfluous  furniture  have  bei^n  removed.  The  tem- 
perature should  be  about  GS°,  and  thorough  ventilation  should  he  secured. 
The  air  may  be  kept  moist  by  a  kettle  or  a  steam-atomizer.  If  possible,  only 
the  nurse,  the  child's  mother,  and  the  doctor  should  come  in  contact  with  the 
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patient  During  the  visit  the  physician  should  wear  a  gown  and  cap,  and  on 
leaTing  the  room  he  should  thoroughly  wash  his  hands  and  face  in  a  corrosive- 
fublimate  solution.  The  strictest  quarantine  should  be  employed  against 
other  members  in  the  house. 

(h)  Local  Treatment. — In  mild  cases  the  throat  symptoms  are  alone 
prominent.  Vigorous  local  treatment  from  the  outset  should  be  carried  out, 
taking  especial  care  in  all  instances  to  avoid  mechanical  injury  to  the  tissues. 
A  very  large  number  of  solutions  have  been  recommended.  They  are  best 
employed  with  a  swab  of  cotton-wool  or  a  soft  sponge,  or  irrigation  with  hot 
antiseptic  solutions  may  be  used.  The  direct  application  with  a  swab  of  cot- 
ton-wool or  sponge  is,  as  a  rule,  effective.  In  many  young  children  it  is  really 
a  mogt  trying  procedure  to  carry  out  the  treatment,  and  sometimes  one  is 
compelled  to  desist.  In  infants  the  disinfecting  fluids  are  sometimes  better 
applied  through  the  nostrils,  but  the  irrigating  stream  should  be  allowed  to 
flow  very  gently.    The  following  solutions  may  be  employed : 

LoeflSer's  solution:  Menthol,  10  grams  dissolved  in  toluol  to  36  c.  c. ;  Liq. 
Ferri  sesquichlorati,  4  c.  c. ;  alcohol  absol.,  60  c.  c. 

Corrosive  sublimate,  1  to  1,000,  either  alone  or  with  tartaric  acid,  6 
grams  to  the  litre. 

Carbolic  acid,  3  per  cent,  in  30  per  cent,  alcohol  solution,  is  much  employed ; 
some  prefer  to  touch  the  small  spots  of  exudate  with  pure  carbolic  acid. 

iVnother  solution  is:  The  tincture  of  the  perchloride  of  iron,  a  drachm 
and  a  half,  in  glycerine,  one  ounce,  water,  one  ounce,  with  from  15  to  20 
minims  of  carbolic  acid.  Chlorine  water,  boric  acid,  peroxide  of  hydrogen, 
iodofonn,  lactic  acid,  trypsin,  and  papain  are  also  recommended. 

In  many  cases  the  use  of  an  alkaline  solution  or  even  of  a  saline  solution 
is  more  satisfactory  than  antiseptics. 

Nasal  diphtheria  requires  prompt  and  thorough  disinfection  of  the  pas- 
ages.  Jacobi  recommends  chloride  of  sodium,  saturated  boric  acid,  or  1  part 
of  bichloride  of  mercury,  35  of  chloride  of  sodium,  and  1,000  of  water, 
cr  the  l-i>er-cent.  solution  of  carbolic  acid.  Loefller's  solution  may  be  diluted 
and  applied  with  a  syringe  or  spray.  To  be  effectual  the  injection  must  be 
properly  givt'n.  The  nurse  should  be  instructed  to  pass  the  nozzle  of  the 
pvrin«re  horizontally,  not  vertically ;  otherwise  the  fluid  will  return  through  the 
same  nostril. 

When  the  larynx  becomes  involved,  a  steam  tent  may  be  arranged  upon 
the  bed,  so  that  the  child  may  breathe  an  atmospliere  saturated  with  moisture. 
When  the  signs  of  obstruction  are  marked  there  should  be  no  delay  in  the  per- 
formance of  intubation  or  tracheotomy.  The  choice  between  these  must  depend 
on  the  circumstances  in  each  case.  Intubation  may  be  regarded  as  the  opera- 
tion of  choice  in  the  majority  of  cases.  Tracheotomy  is  preferable  in  adults 
and  may  Ikj  the  operation  of  necessity.  The  patient  requires  more  skillful  care 
after  intubation  than  after  tracheotomy. 

Hot  applications  to  the  neck  are  usually  very  grateful,  particularly  to 
young  children,  though  in  the  case  of  older  children  and  adults  the  ice  poul- 
tices are  to  be  preferred. 

(c)  General  Measubes. — Every  effort  should  be  made  to  nourish  the 
patient  The  food  should  be  liquid — milk,  beef  juices,  barley  water,  ice 
cream,  albumen  water,  and  soups.    The  patient  should  be  encouraged  to  drink 
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water  freely.  If  there  is  difficulty  in  taking  it  by  mouthy  it  should  be  giYcn 
by  the  bowel  or  by  infusion.  The  bowels  should  be  freely  opened,  for  which  a 
calomel  and  saline  purge  is  usually  best.  When  the  pharyngeal  involvement 
is  very  great  and  swallowing  painful,  nutritive  enemata  should  be  used.  In 
cases  with  severe  constitutional  symptoms  stimulants  should  be  given  early. 

Medicines  given  internally  arc  of  ver}'  little  avail,  but  there  is  still  a  wide- 
spread belief  in  the  profession  that  forms  of  mercury  are  beneficial.  The 
tincture  of  tlie  perehloride  of  iron  is  also  very  warmly  recommended.  We 
must  rely  on  general  measures  of  feeding  and  stimulation  to  support  the 
strength. 

(d)  Antitoxin  Treatment. — As  the  years  go  on  additional  experience 
has  shown  that,  thoroughly  carried  out,  this  method  of  treatment  is  both 
safe  and  efficacious.  There  are  no  reasonable  grounds  for  skepticism  on  the 
part  of  intelligent  practitioners,  and  still  less  on  the  part  of  those  in  charge 
of  the  hospitals  for  infectious  diseases. 

The  principle  of  action  depends  on  the  circumstance  that  the  blood-scrum 
of  an  animal  rendered  immune,  when  introduced  into  another  animal,  protects 
it  from  infection  with  the  diphtheria  ])acilli,  and  has  also  an  important  cura- 
tive influence  upon  diphtheria,  whether  artificially  given  to  animals,  or  spon- 
taneously acquired  by  man.  In  the  i)reparation  of  the  blood-serum  a  uniform 
standard  strength  is  procured.  The  antitoxin  unit  is  the  amount  of  antitoxin 
which,  injected  into  a  guinea-pig  of  250  grams  in  weight,  neutralizes  100 
times  the  minimum  fatal  dose  of  toxin  of  standard  strength. 

Dosage, — This  is  one  of  the  most  imj)ortant  questions  relating  to  the  ubb 
of  the  antitoxin.  J.  H.  ^rcCollom,  of  the  Boston  City  Hospital,  who  has  prob- 
ably had  a  richer  experience  with  the  disease  than  any  man  in  the  United 
States,  insists  that  the  guiding  practice  in  the  use  of  the  antitoxin  is  to  give 
it  until  the  characteristic  effects  are  produced,  whether  4,000  or  70,000  units 
be  required  for  this  result.  He  very  rightly  remarks  that  in  the  case  of  a 
patient  ill  with  di[)htheria  there  is  no  way  of  estimating  the  quantity  of  toxin 
generated  by  the  membrane,  and  therefore  one  must  administer  the  agent  until 
the  characteristic  effect  is  produced — viz.,  the  shriveling  of  the  membrane, 
the  diminution  of  the  nasal  discharge,  the  correction  of  the  fetid  odor,  and  a 
general  improvement  in  the  condition  of  the  patient.  No  case,  he  says,  in  the 
acute  stage  should  he  considered  hopeless.  "When  one  sees  a  patient  with 
membrane  covering  the  tonsils  and  uvula,  profuse  sanious  discharge  from  the 
nose,  spots  of  ecchymosis  on  the  body  and  extremities,  cold,  clammy  hands 
and  feet,  a  feeble  pulse,  and  the  nauseous  odor  of  diphtheria,  and  finds  that 
after  the  administration  of  10,000  units  of  antitoxin  in  two  doses  the  condi- 
tion of  the  pati(»nt  improves  slightly;  that  after  10,000  units  more  have  been 
given  there  is  a  marked  abatement  in  the  severity  of  the  s\Tn])toms;  that  when 
an  additional  10.000  units  have  been  given  the  patient  is  apparently  out  of 
danger,  and  eventually  recovers — one  must  heli(»ve  in  the  curative  ])ower  of 
antitoxin.  When  one  sees  a  ])atient  in  whom  the  intubation  tube  has  been 
re])eatedly  clogged,  when  the  hojieless  condition  of  the  patient  changes  for  the 
better  after  the  administration  of  50  000  units,  one  can  not  help  but  bo  con- 
vinced of  the  importance  of  giving  large  doses  of  antitoxin  in  the  very  severe 
and  apparently  ho])eless  cases.  In  the  majority  of  instances  these  large  doses 
are  not  rnjuired,  ])articularly  if  the  patients  are  seen  early  in  the  attack,  4,000 
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to  6,000  units  being  enough  to  produce  the  characteristic  effect  on  the  mem- 
brtne.''  The  initial  dose  in  ordinary  cases  should  be  from  3,000  to  5,000 
units  and  the  result  must  determine  the  frequency  of  repetition.  In  severe 
cases  and  in  laryngeal  diphtheria  the  first  dose  should  be  from  5,000  to  10,000 
Tinits,  repeated  in  six  hours.  The  danger  is  in  giving  too  small  and  not  too 
large  a  dose. 

Administration. — Antitoxin  should  be  injected  into  the  subcutaneous  cel- 
lular tissue;  the  abdominal  wall,  the  thoracic  wall  and  the  back  near  the  angle 
of  the  scapula  are  the  usual  sites.  The  skin  and  needle  should  be  thoroughly 
clean. 

Favorable  effects  are  seen  in  the  improvement  in  both  the  local  and  general 
condition.  The  swelling  of  the  fauces  subsides,  the  membrane  begins  to 
diappear,  the  temperature  falls,  and  the  pulse  becomes  slower. 

Untoward  Effects. — "Serum  Disease." — This  may  appear  in  any  normal 
indiridual  and  is  due  to  the  serum  and  not  to  the  antitoxin.     Following  the 
injection  after  a  varying  interval,  which  varies  from  one  to  eighteen  days,  but 
is  nsually  between  seven  and  ten  days,  a  local  reaction  appears  which  may  be 
accompanied  by  general  symptoms.    The  site  of  injection  shows  oedema,  urtf- 
caria  or  cr}thema,  which  may  become  more  or  less  general.    Malaise,  vomiting, 
ferer,  adenitis,  albuminuria,  and  arthralgia  may  accompany  this.    The  symp- 
toms are  usually  not  severe  and  disappear  in  three  or  four  days.     Calcium 
lactate  (gr.  xv,  1  gm.  three  times  a  day)  may  be  given  as  a  prophylactic  or 
when  the  sym])toms  have  appeared.    There  is  another  reaction  which  is  much 
more  serious.    In  individuals  who  have  been  given  antitoxin  previously,  even 
at  a  long  interval — who  have  been  sensitized — in  some  who  have  had  asthma 
and  in  some  of  those  who  are  affected  by  the  smell  or  proximity  of  horses,  an 
acute  dangerous  condition  may  be  caused  by  the  injection  of  serum — anaphy- 
laxis.   This  comes  on  very  suddenly  and  with  acute  symptoms,  among  which 
are  extreme  distress,  dyspnoea,  cyanosis,  oedema,  collapse,  respiratory  failure 
and  convulsions:  death  may  follow  rapidly.     Fortunately  this  occurs  rarely, 
but  its  possibility  should  be  kept  in  mind,  and  before  giving  antitoxin  the 
patient  should  be  asked  as  to  a  history  of  asthma,  an  idiosyncrasy  to  horses 
and  previous  administration  of  antitoxin.     If  there  is  any  reason  to  suspect 
the  possibility  of  a  reaction,  the  patient  should  be  tested  by  the  administration 
of  two  or  three  drops  of  antitoxin,  which  will  not  give  a  dangerous  reaction. 
If  be  is  susceptible  a  reaction  usually  occurs  in  an  hour,  but  it  is  safer  to 
wait  three  hours.    The  skin  reaction  may  also  be  tried  (Moss),  but  this  de- 
mands twenty-four  hours,  too  long  to  wait  if  the  diphtheria  is  severe.    If  the 
patients  are  sensitive  and  the  need  of  antitoxin  is  great,  small  doses  should  be 
pten  at  short  intervals.    In  the  absence  of  reaction  it  is  safe  to  give  the  usual 
dose,  for  a  sensitized  individual,  after  receiving  a  small  dose,  is  refractory  to 
larger  doses  some  hours  later.     This  must  be  kept  in  mind  in  the  case  of 
patients  who  have  a  relapse,  as  if  seven  days  have  elapsed  since  the  first  dose 
the  patient  may  be  sensitized.    Children  seem  to  be  much  less  liable  to  sensi- 
liation  than  adults.     If  anaphylaxis  should  occur,  morphia    (gr.   Vi)    and 
atropine    (gr.    1-100)    hypodermically   should   be   given  at  once.     Artificial 
respiration  should  be  done  if  there  is  respiratory  failure. 

Results. — Of  183,256  cases  treated  in  150  cities  previous  to  the  scrum 
period,  the  mortality  was  38.4  per  cent.     Since  the  introduction  of    serum 
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among  132,548  cases,  there  was  a  mortality  of  14.6  per  cent  Leaving  out 
those  not  treated  with  the  serum,  the  mortality  was  9.8  per  cent.  (Edwia 
Rosenthal).  The  figures  of  the  Boston  City  Hospital  are  of  special  value,  as 
the  number  of  cases  is  large,  the  character  severe,  and  the  Director  of  the 
South  Department^  Dr.  McCollom,  has  had  faith  in  the  treatment  and  ooung& 
in  carrying  it  out. 

In  Chicago,  for  fifteen  years  before  antitoxin  treatment,  the  death  rate- 
was  144,  for  the  fifteen  years  after  its  introduction  it  was  38  (G.  B.  Young). 

Convalescence. — This  demands  special  care,  particularly  if  there  are  sign^ 
of  cardiac  disturbance.  In  this  event  the  patient  should  be  kept  absolutely 
at  rest  and  this  may  be  necessary  for  a  long  period.  Nourishment  should  be 
given  frf(fly,  strychnine  administered  in  full  doses,  and  iron  with  arsenic  if 
then;  is  anaemia.  If  swallowing  becomes  difficult  it  is  wise  to  use  the  stomach 
tiilH!  for  feeding.  With  the  post-diphtheritic  paralysis  the  patients  should  be 
ki'|»l  in  bed,  f(^d  li])erally  and  given  strychnine  hypodermically.  Antitoxin 
iH  valuable  in  doses  of  1,000  to  3,000  units  daily.  In  the  chronic  forms  witk 
muscular  wasting,  electricity  and  massage  should  be  used.  The  parent  should 
not  be  discharged  from  quarantine  until  two  successive  cultures  from  the 
throat  and  nose,  two  days  apart,  have  been  negative. 


VI.    THE  PNEUMONIAS  AND  PNEXTMOCOCCIC   INFECTIONS 

A  variety  of  diseases  are  caused  by  the  pneumococcus,  among  which  lobar 
and  lobular  pn(?unionia  are  the  most  important.  Various  inflammatory  affec- 
tiiinn  «>f  the  limgs  may  be  caused  by  other  organisms,  but  the  pneumococcus 
jiIhvh  I  lie  inijmrtant  role  in  the  common  fibrinous  pneumonia  and  in  the  ordi- 
nary brnnelio-pneumonia.  It  may  set  up  also  many  local  affections  and  is  the 
raubu  of  many  terminal  infections  in  chronic  diseases. 

A.     LOBAR  PNEUMONIA 
(('nmpous  or  Fibrinous  Pneumonia,  Lung  Fever) 

Daflnition.— An  infection  caused  by  the  pneumococcus  of  Fraenkel,  char* 
utihirizud  by  inflammation  of  the  lungs,  a  toxaemia  of  varying  intensity  and 
ii  liviT  wliieh  usually  terminates  by  crisis.  Secondary  infective  processes  are 
i-iininiiin. 

Hutory.— The  disease  was  known  to  Hippocrates  and  the  old  Greek  physi- 
cuthn.  by  wbnni  it  was  confounded  with  pleurisy.  Among  the  ancients,  Are- 
luiih  y^\\\^  a  remarkable  description.  "Ruddy  in  countenance,  but  especially 
tlin  rlitiiKu;  (he  white  of  the  eyes  very  bright  and  fatty;  the  point  of  the  nose 
lliil ;  (lie  veinri  in  the  temples  and  neck  distended;  loss  of  appetite;  pulse,  at 
liiiil.  lar^ie,  eni|ily,  very  frequent,  as  if  forcibly  accelerated;  heat  indeed,  exter- 
luilU,  feible.  and  more  humid  than  natural,  but,  internally,  dry  and  very  hot, 
\\\  niciihn  iif  which  (he  breath  is  hot;  there  is  thirst,  dryness  of  the  tongue, 
ih'Dim  uf  euhl  air,  aberra(ion  of  mind;  cough  mostly  dry,  but  if  anything  be 
linin^lil  U|i  i(  in  a  frodiy  j>hlegm.  or  slightly  tinged  with  bile,  or  with  a  very 
Hill  1(1  (iitg«t  iif  blood.  The  blood-stained  is  of  all  others  the  worst."  At  the 
\\\\\\  ui*  (he  m«Nen(«'eu(h  and  the  beginning  of  the  eighteenth  century  Morgagni 
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and  Valsalva  made  many  accurate  clinical  and  anatomical  observations  on  the 
diseage.  Our  modern  knowledge  dates  from  Laennec  (1819),  whose  masterly 
description  of  the  physical  signs  and  morbid  anatomy  left  very  little  for  subse- 
qoent  observers  to  add  or  modify. 

Liddence. — One  of  the  most  widespread  and  fatal  of  all  acute  diseases, 
pneumonia  has  become  the  "Captain  of  the  Men  of  Death,"  to  use  the  phrase 
applied  by  John  Bunyan  to  consumption.  In  England  and  Wales  in  1909 
there  were  46,108  deaths  from  this  cause ;  6,072  were  attributed  to  lobar 
pneumonia,  19,795  to  broncho-pneumonia,  11  to  epidemic  pneumonia,  while 
20,230  were  registered  as  from  pneumonia  without  further  qualification.  The 
United  States  Census  Report  for  1910  gives  147.7  deaths  from  pneumonia 
per  100,000  population.  An  apparent  increase  is  noted  in  the  larger  cities, 
particularly  New  York  and  Chicago. 

Caiefol  studies  of  tropical  pneumonia  have  been  made  at  Panama.  At  the 
Ancon  Hospital  among  57i  cases  the  mortality  was  37  per  cent.;  among  the 
Biied  races,  natives  of  the  Isthmus,  from  50  to  60  per  cent.  The  same  high 
death  rate  prevails  at  the  Colon  Hospital.  Among  the  natives  employed  in  the 
Transvaal  mines  the  disease  is  very  fatal,  killing  a  larger  number  than  any 
otber  disease,  tuberculosis  coming  second.  It  is  more  particularly  among  the 
natives  during  the  first  month  of  work  in  the  mines,  443  per  thousand  of  all 
deaths  during  this  period.  There  is  a  marked  decline  in  succeeding  periods  of 
lii  months — from  16  per  thousand  in  the  first  six  months  to  9.24  per  thousand 
in  the  second  six  months,  and  5.5  per  thousand  in  the  third  six  months.  Of 
a  total  of  6,333  deaths  in  1909-1910  in  the  labor  area,  2,264,  more  than  one- 
third,  were  due  to  pneumonia  (G.  D.  Maynard).  The  case  mortality  is  not 
extraordinarily  high;  Dr.  Irvine  tells  me  not  more  than  from  20  to  25  per 
cent  The  mine  owners  have  at  last  aroused  to  the  necessity  of  doing  some- 
thing to  check  this  appalling  mortality  and  Sir  Almroth  Wright  is  making 
a  study  of  the  local  conditions. 

Etiology. — Age. — To  the  sixth  year  the  predisposition  to  pneumonia  is 
marked;  it  diminishes  to  the  fifteenth  year,  but  then  for  each  subsequent 
decade  it  increases.  For  children  Holt's  statistics  of  500  cases  give:  First 
year,  15  per  cent. ;  from  the  second  to  the  sixth  year,  62  per  cent. ;  from  the 
•eventh  to  the  eleventh  year,  21  per  cent. ;  from  the  twelfth  to  the  fourteenth 
year,  2  per  cent  Lobar  pneumonia  has  been  met  with  in  the  new-born.  The 
relation  to  age  is  well  shown  in  the  U.  S.  Census  Report  for  1900.  The  death- 
rate  in  persons  from  fifteen  to  forty-five  years  was  100.05  per  100,000  of  popu- 
ktion;  from  forty-five  to  sixty-five  years  it  was  263.12;  and  in  persons 
liity-five  years  of  age  and  over  it  was  733.77.  Pneumonia  may  well  be  called 
the  friend  of  the  aged.  Taken  off  by  it  in  an  acute,  short,  not  often  paijiful 
illness,  the  old  escape 'those  "cold  gradations  of  decay"  that  make  the  last 
itage  of  all  so  distressing. 

Sex. — Males  are  more  frequently  affected  than  females — 533  to  125  in 
the  Johns  Hopkins  Hospital  series. 

Bace. — In  the  United  States  pneumonia  is  more  fatal  in  negroes  than 
imcmg  the  whites.  This  was  not  so  marked  in  our  figures  at  the  Johns  Hop- 
Iwtt  Hospital,  but  at  the  Charit6  Hospital,  New  Orleans,  and  at  the  Ancon 
and  Colon  hospitals  of  the  Canal  Zone  the  death  rate  among  the  negroes  is 
much  higher. 
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Social  CoNDiTiON.^The  disease  is  more  rommon  in  the  cities.  Indi- 
vi duals  who  are  moch  exposed  to  hRrdship  aiid  cold  are  particularly  liable  to 
the  disease.  Newcomers  and  immigrantB  are  stated  to  be  less  susceptible  than 
native  inhabitants. 

Peesonal  Condition. — Debilitating  causes  of  all  sorts  render  individuala 
more  susceptible.  Alcoholism  is  perhaps  the  most  potent  predisposing  factor, 
Eobust,  healthy  men  are,  however,  often  attacked. 

Previous  Attack. — No  other  acute  disease  recurs  in  the  same  individual 
with  such  frequency.  Instances  are  on  record  of  individuals  who  have  had 
ten  or  more  attacks.  The  percentage  of  recurrences  has  been  placed  as  high 
as  50.  Netter  fi^ivcs  it  as  31,  and  he  has  collected  the  statistics  of  eleven 
observers  who  place  the  percentage  at  26.8,  Among  the  highest  figures  for 
recurrences  are  those  of  Benjamin  Hush,  28,  and  Andral,  16.  I 

TEAUMA^CoNTUSiON-PNEUMONiA.^Pneumonia  may  follow  directly  upon 
injury,  particularly  of  the  chest,  without  neceegarily  any  lesion  of  the  lung. 
Littcn  gives  4,4  per  cent,  Stern  2.8  per  cent.  Stem  describes  three  clinical 
varieties:  first,  the  ordinary  lobar  pneumonia  following  a  contusion  of  the 
chest  wall;  secondly^  atyf>ical  cases,  with  slight  fever  and  not  very  character- 
istic physical  signs;  thirdly,  cases  with  the  physical  signs  and  features  of 
broDcho-pneumonia.  The  last  two  varieties  have  a  favorable  prognosis.  A* 
cording  to  Ballard,  workers  in  certain  phosphate  factories,  where  they  breat' 
a  very  dusty  atmosphere,  are  particularly  prone  to  ]>neumonia. 

Cold  has  l>e€n  for  years  regarded  as  an  important  etiological  factor.     Thj 
frequent  occurrence  of  an  initial  chill  has  been  one  reason  for  this  widespread 
belief.    As  to  the  close  association  of  pneumonia  with  exposure  there  can  be 
no  ^ifuestion.    We  see  the  disease  occur  either  promptly  after  a  wetting  or  a 
chilling  due  to  some  unusual  exposure,  or  come  on  after  an  ordinary  catarrl 
of  one  or  two  days'  duration.     Cold  is  now  regarded  simply  as  a  factor 
lowering  the  resistance  of  the  bronchial  and  pulmonary  tissues. 

Climate  and  Season. — Climate  does  not  appear  to  have  xerj  much  infl 
ence,  as  pneumonia  prevails  equally  in  hot  and  cold  countries.     It  is  stated 
be  more  prevalent  in  the  Southern  than  in  the  Northern  States,  but  an  exai 
ination  of  the  Census  Reports  shows  that  there  is  very  little  difference  in  tl 
varioiis  State  groups. 

The  disease  is  less  prevalent  in  England  than  in  the  United  States,  wh 
the  dry,  overheated  air  of  the  houses  favors  catarrhal   processes  in  the  a: 
passages,  though  I  know  of  no  figures  which  show  a  greater  incidence  of  pne 
niococci  in  the  mouths  and  ttiroats  of  the  inhabitants  of  the  latter  count 

Much  more  important  is  the  influence  of  season.     Statistics  are  aim' 
unanimous  in  placing  the  highest  incidence  of  the  disease  in  the  winter  ani 
Fpring  months*    In  Montreal,  January,  the  coldest  month  of  the  year,  but  wi 
steady  temperature,  has  usually  a  comparatively  low  death-rate  from  pne 
monia.     The  large  statistics  of  Seitz  from  Jlimich  and  of  Seibert  of  N( 
York  give  the  highest  percentage  in  FehruaTv  and  March. 

Bacteriolog^y  of  Acute  Lobar  Pneumonia.— {{2 )     Micrococcus    lanceo 

TC8,  PNEUMOCDCCUS  OR  DlPLOCOCCUS  PNECMONI^  OF  FeAENKEL  AKD  WeIC 

belbaum. — In  September,  1880,  Sternberg  inoculated  rabbits  with  his  o^ 
saliva  and  isolated  a  micrococcus.    The  publication  was  not  made  until  Apri] 
1881.     Pasteur  discovered  the  same  organism  in  the  saliva  of  a  child  d^ 
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of  hydrophobia  in  December,  1880,  and  the  priority  of  the  discovery  belongs 
to  him,  as  his  publication  is  dated  January,  1881.  There  was,  however,  no 
guspicion  that  this  organism  was  concerned  in  the  etiology  of  lobar  pneumo- 
nia, and  it  was  not  really  until  April,  1884,  that  Fraenkel  determined  that  the 
organism  found  by  Sternberg  and  Pasteur  in  the  saliva,  and  known  as  the 
coccus  of  sputum  septicaemia,  was  the  most  frequent  germ  in  pneumonia. 

The  organism  is  a  somewhat  elliptical,  lance-shaped  coccus,  usually  occur- 
ring in  pairs ;  hence  the  term  diplococcus.  It  is  readily  demonstrated  in  cover- 
glass  preparations  with  the  usual  dyes  and  by  the  Gram  method.  About  the 
organism  in  the  sputum  i  capsule  can  always  be  demonstrated.  Its  cultural 
and  biological  properties  present  many  variations,  for  a  consideration  of  which 
the  student  is  referred  to  the  text-books  on  bacteriology.  Scarcely  any  pecul- 
iarity is  constant.  A  large  number  of  varieties  have  been  cultivated.  Its 
kinship  to  Streptococcus  pyogenes  is  regarded  by  many  as  very  close,  but  the 
alkaline  serum-water  medium,  containing  inulin,  recommended  by  His,  serves 
to  distinguish  the  pneumococcus  from  the  streptococcus. 

Distribution  in  the  Body. — In  the  bronchial  secretions  and  in  the  affected 
lung  the  pneumococcus  is  readily  demonstrated  in  smears,  and  in  the  latter 
in  sectiohs.  With  the  more  recent  methods  it  is  possible  to  isolate  the  pneu- 
mococcus from  the  blood  in  a  large  proportion  of  all  cases. 

(6)  Pneumococcus  Under  Normal  Conditions. — (1)  In  the  Mouth. — 
The  studies  of  the  New  York  Pneumonia  Commission  have  shown  that  the 
pnenmococcus  is  present  in  the  mouths  of  a  large  proportion  of  healthy 
indiriduals,  the  various  observers  giving  80  to  90  per  cent,  of  positive  results. 
The  virulence  is  not  always  uniform,  and  Longcope  and  Fox  were  able  to 
show  that  the  saliva  of  the  same  individual  increased  in  virulence  during  the 
winter  months.  Some  persons  always  harbor  a  virulent  variety.  Buerger  at 
the  Mt  Sinai  Hospital  studied  the  communicability  of  the  organism  from  one 
person  to  another,  and  it  was  found  repeatedly  that  normal  individuals — 
t-  f..  persons  in  whose  mouths  the  pneumococcus  was  proved  by  repeated  exam- 
inations to  be  absent — acquired  the  organisms  by  assocation  with  cases  of 
pneumonia,  or  with  healthy  persons  in  whose  saliva  pneumococci  were  present. 
(2)  Outside  the  Body. — The  viability  of  the  pneumococcus  is  not  great. 
It  has  been  found  occasionally  in  the  dust  and  sweepings  of  rooms,  but  Wood 
has  shown  (New  York  Commission  Report)  that  the  germs  exposed  to  sun- 
light die  in  a  very  short  time — an  hour  and  a  half  bring  the  limit.  In  moist 
«pntnm  kept  in  a  dark  room  the  germs  lived  ten  days,  and  in  a  badly  venti- 
'ated  room  in  which  a  person  with  i)neumonia  coughed,  the  germs  suspended 
n  the  air  retained  their  vitality  for  several  hours. 

(c)  Bacillur  pneumoxi.^  of  FRiEDLAXDEn. — This  is  a  larger  organism 
than  the  pneumococcus,  and  appears  in  the  form  of  plump,  short  rods.  It  also 
«h<»Wfc  a  cajisule,  but  presents  marked  biological  and  cultural  differences  from 
FraenkePs  pneumococcus.  It  may  cause  broncho-])neunionia  and  other  affec- 
tions, and  is  not  a  cause  of  genuine  lobar  pneumonia.  The  exudate  caused  by 
thip  hacilluF  is  usually  more  viscid  and  poorer  in  fibrin  than  that  in  diplo- 
ctxfus  pneumonia. 

id)  Other  Organisms. — Various  bacteria  iii?\v  ho  apsociated  with  the 
pneumococcus  in  lobar  pneumonia,  the  most  common  of  those  being  a^^V/v/?- 
iococcus  pyogenes,  the   pyogenic   staphylococci,   and    Frinlliinder's   pneumn- 
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bacillus;  but  while  these  latter  may  cause  broncho-pneumonia,  they  have 
not  been  satisfactorily  demonstrated  to  be  other  than  secondary  invaders  in 
lobar  pneumonia.  Likewise  the  pneumonias  caused  by  Bacillus  typhosus, 
Bacillvs  diphtheria,  and  the  influenza  bacillus  are  not  to  be  identified  with 
true  lobar  pneumonia. 

Clinically,  the  infections  nature  of  pneumonia  was  recognized  long  before 
we  knew  anything  of  the  pneumococcus.  It  may  occur  in  endemic  form,  local- 
ized in  certain  houses,  in  barracks,  jails,  and  schools.  As  many  as  ten  occu- 
pants of  one  house  have  been  attacked.  I  have  seen  three  members  of  a  family 
consecutively  attacked  with  a  most  malignant  type  of  pneumonia.  Among 
the  more  remarkable  endemic  outbreaks  is  that  reported  by  W.  B.  Bodman,  of 
Frankfort,  Ky.  In  a  prison  with  a  population  of  735  there  occurred  in  one 
year  118  cases  of  pneumonia  with  25  deatlis.  The  disease  may  assume  epi- 
demic proportions.  In  the  Middlesborough  epidemic,  so  carefully  studied  by 
Ballard,  there  were  682  persons  attacked,  with  a  mortality  of  21  per  cent. 
During  some  years  pneumonia  is  so  prevalent  that  it  is  practically  pandemic 
Direct  contagion  is  suggested  by  the  fact  that  a  patient  in  the  next  bed  to  a 
pneumonia  case  may  take  the  disease,  or  2  or  3  cases  may  follow  in  rapid  suc- 
cession in  a  ward.  It  is  very  exceptional,  however,  for  nurses  or  doctors  to  be 
attacked. 

Conditions  Favoring  Infection. — Some  have  been  referred  to ;  of  many  we 
are  still  ignorant.  The  all-important  fact  is  that  a  majority  of  us  harbor  the 
germ  in  the  mouth  or  nose  or  throat.  It  has  been  shown  that  the 
virulence  varies  at  different  periods,  and  with  this  may  be  associated  the 
well-known  seasonal  prevalence  of  the  disease.  Some  individuals  are  less 
resistant,  and  in  no  other  acute  disease  may  so  many  successive  attacks 
occur  in  the  same  person.  It  is  notorious  that  the  negro  race  in  the 
United  States,  in  Panama,  and  in  South  Africa  shows  an  extreme  sus- 
ceptibility; on  the  other  hand,  the  Chinese  in  the  South  African  com- 
pounds showed  an  extraordinary  resistance  to  the  disease  (Porter). 
Probably  for  each  one  of  us  it  is  a  battle  between  the  degree  of  resist- 
ance and  the  virulence  of  the  organism  which  we  harbor.  A  catarrh  of  the 
upper  air  passages,  exposure,  alcoholism,  etc..  weaken  the  defences,  lower  the 
resistance  as  we  say,  and  give  the  ever-present  enemy  a  chance,  either  for 
frontal  attack  in  the  lungs,  in  an  acute  ])neumonia,  or  to  make  a  flanking 
assault  on  some  unprotected  region,  causing  a  i)eritonitis,  otitis,  sinusitis, 
etc.  The  explosive  onset  of  the  disease  bears  a  certain  resem])lance  to  the 
anaphylactic  reaction. 

Immnnity,  Serum  and  Vaccine  Therapy. — In  spite  of  an  extraordinary 
amount  of  work,  our  knowledge  of  the  su])jects  is  still  very  unsatisfactory. 
The  pneumococcus  does  not  produce  in  artificial  cultures  any  strong,  solu- 
ble toxin  analogous  to  the  di])htheria  toxin  or  the  tetanus  toxin,  but  its  poison 
is  contained  within  the  bacterial  cells,  from  which  it  may  be  extracted  in 
various  ways,  or  it  may  be  set  free  from  the  dead  or  degenerated  cocci.  The 
possil)ility  that  the  pneumococcus  may  secrete  a  sohi!)le  toxin  in  the  infected 
human  or  animal  body  may  be  admitted,  l>ut  of  this  there  is  no  conclusive 
demonstration.  By  the  use  of  living  or  dead  pneumococci  or  their  extracts, 
animals  may  be  vaccinated  so  that  tluMr  l»l(M>d-serum  is  capable  of  protecting 
susceptible  animals  against  many  times  the  minimal  fatal  dose  of  the  virulent 
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pneumococcus.  Strong  protective  scrum  has  thus  been  obtained  from  rabbits, 
borses,  asses,  cows,  and  other  animals  subjected  to  repeated  inoculations  with 
dead  and  living  cultures  of  the  pneumococcus.  This  specific  serum  is  neither 
antitoiic  nor  bactericidal.  Metchnikoff  believes  that  it  acts  by  stimulating 
the  leucocytes  to  ingest  and  destroy  the  pneumococci ;  Wright  and  Douglas 
iBu  others  have  demonstrated  opsonins  in  the  circulating  blood  which  enter 
into  chemical  combination  with  the  cocci,  rendering  them  thereby  more  read- 
ily engulfed  and  digested  by  the  phagocytes. 

Many  trials  have  been  made  of  the  curative  value  of  antipneumococcic 
aerum  in  the  treatment  of  pneumonia,  but  thus  far  it  has  not  been  shown  to 
influence  in  any  marked  degree  the  course  of  the  disease  in  man.  Favorable 
lesulta  are  claimed  to  have  been  obtained  from  Roemer's  serum.  Vaccine 
tiierapy  is  on  its  trial  in  the  disease  and  the  results  so  far  have  not  been  very 
aatiafactory. 

Xorbid  Anatomy.  — Since  the  time  of  Laennec,  pathologists  have  recog- 
Biad  three  stages  in  the  inflamed  lung :  engorgement,  red  hepatization,  and 
gray  hepatization. 

In  the  stage  of  engorgement  the  lung  tissue  is  deep  red  in  color,  firmer 
to  the  touch,  and  more  solid,  and  on  section  the  surface  is  bathed  with  blood 
and  aeram.    It  still  crepitates,  though  not  so  distinctly  as  healthy  lung,  and 
excised  portions  float.     The  air-cells  can  be  dilated  by  insuflBation  from  the 
bronchus.    The  capillary  vessels  are  greatly  distended,  the  alveolar  epithelium 
swollen,  and  the  air-cells  occupied  by  a  variable  number  of  blood  corpuscles 
and  detached  alveolar  cells.    In  the  stage  of  red  hepatization  the  lung  tissue 
is  solid,  f  rm,  and  airless.    If  the  entire  lobe  is  involved  it  looks  voluminous, 
and  shows  indentations  of  the  ribs.     On  section,  the  surface  is  dry,  reddish- 
brown  in  color,  and  has  lost  the  deeply  congested  appearance  of  the  first  stage. 
One  of  the  most  remarkal)le  features  is  the  friability ;  in  striking  contrast 
to  the  healthy  lung,  which  is  torn  with  difficulty.    The  surface  has  a  granu- 
lar appearance  due  to  the  fibrinous  plugs  filling  the  air-cells.    The  distinctness 
of  this  appearance  varies  greatly  with  the  size  of  the  alveoli,  which  are  about 
0.10  mm.  in  diameter  in  the  infant,  0.15  or  0.16  in  the  adult,  and  from  0.20 
to  0.25  in  old  age.     On  scraping  the  surface  with  a  knife  a  reddish  viscid 
semm  is  removed,  containing  small  granular  masses.     The  smaller  bronchi 
often  contain  fibrinous  plugs.    If  the  lung  has  been  removed  before  the  heart, 
it  is  not  uncommon  to  find  solid  moulds  of  clot  filling  the  blood-vessels. 
Microscopically,  the  air-cells  are  seen  to  be  occupied  by  coagulated  fibrin  in 
the  meshes  of  which  are  red  blood-corpuscles,  mononuclear  and  polynuclear 
lencocytes,  and  alveolar  epithelium.     Tlie  alveolar  walls  are  infiltrated  and 
leucocytes  are  seen  in  the  interlobular  tissues.    Cover-glass  preparations  from 
the  exudate,  and  thin  sections  show,  as  a  rule,  the  diplococci  already  referred 
to,  many  of  which  are  contained  within  cells.     Staphylococci  and  strepto- 
cocci may  also  be  seen  in  some  cases.     In  the  stage  of  gray  hepatization  the 
tissue  has  changed  from  a  reddish-brown  to  a  grayish-white  color.    The  surface 
if  moistcr,  the  exudate  obtained  on  scraping  is  more  turbid,  the  granules  in 
the  acini  are  less  distinct,  and  the  lung  tissue  is  still  more  friable.    The  air- 
cells  are  densely  filled  with  leucocytes,  the  fibrin  network  and  the  red  blood- 
eorpuscles  have  largely  disappeared.     A  more  advanced   condition  of  gray 
hepatization  is  that  known  as  purulent  infiltration,  in  which  the  lung  tissue 
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ifi  Bofter  and  batlied  with  a  piinilent  fluid.  Small  abscess  cavities  may  form, 
and  by  their  fusion  larger  onee,  tbough  this  is  a  rare  event  in  ordiinary 
pneiiiiionia, 

Kesolution. — The  changes  in  the  exudate  which  lead  to  its  resolution  are 
due  to  an  autolytic  digestion  by  proteolytic  enzymes  which  are  present  nnicli 
more  abundantly  in  gray  hepatization  tlmn  in  the  preceding  stage.  Thi*  dis* 
solved  exudate  is  for  the  niost  part  excreted  hy  the  kidneys.  By  following  the 
nitrogen  excess  in  the  urine  the  progress  of  ret^olution  may  be  followed  and 
even  an  estimate  formed  of  the  amount  of  the  exudate  thus  eliminated.  In 
a  study  from  my  clinic  H,  W.  Cook  found  in  cases  of  delayed  resolytion  that 
the  nitrogen  excess  in  the  urine  (which  persisted  until  the  lung  was  clear) 
was  very  large,  and  he  suggests  that  delayed  resolution  may  really  be  a  matttr' 
of  continued  exudation. 

General  Details  of  the  Moiibid  Anatomy.— In  100  autopsies,  made 
by  me  at  the  General  Hospital,  Montrt^al,  in  51  cases  the  right  lung  was 
affected,  in  32  the  left,  in  17  both  organs.  In  27  eases  the  entire  lung,  with 
tlie  exception,  perhaps,  of  a  narrow  margin  at  the  apex  and  anterior  border^ 
was  consolidated.  In  34  cases,  the  lower  lobe  alone  was  involved ;  in  13  cases^ 
the  upjK  r  lobe  alone.  When  double,  the  lower  lobes  were  usually  affected 
together,  but  in  three  instances  the  lower  lobe  of  one  and  the  upper  lobe  of  thc^ 
other  were  attacked.  In  3  eases,  also,  both  upper  lobes  were  affected.  Occa* 
sionally  the  disease  involves  the  greater  part  of  both  lungs;  thus,  in  one  in 
stance  the  left  organ  with  the  exception  of  the  anterior  border  was  imiformly 
hepatized,  while  the  right  was  in  the  stage  of  gray  hejiatization.  except  a  still 
smaller  portion  in  the  conTS|)onding  region.  In  a  third  of  the  cases,  red 
and  gray  hejiatization  existid  ttigether.  In  22  instances  there  was  gray  hepati- 
zation. As  a  rule  the  unaffected  portion  of  the  lung  is  congested  or  cedema- 
tons.  When  the  greater  portion  of  a  lobe  is  attacked^  the  uninvolved  part 
may  be  in  a  state  of  ahuost  gelatinous  o'denia.  The  unaffected  lung  is  usually 
congested,  particularly  at  ihe  jjosterior  part*  This,  it  must  be  remembered, 
may  be  largely  due  to  post  mortem  subsidence.  The  uninflamed  portions  a 
not  always  congested  and  cedematous.  The  upper  lobe  may  l>e  dry  and  blood*' 
less  when  the  lower  lobe  is  uniformly  consolidated.  The  average  weight  of 
noniial  lung  is  about  GOU  grams,  while  that  of  an  intlamed  organ  may 
1,5 UO,  2,000,  or  even  2,500  grams. 

The  bronchi  contain,  as  a  rule,  at  the  time  of  death  a  frothy  serous  fluid] 
rarely  the  tenacious  mucus  so  characteristic  of  pneumonic  sputum.  T!j 
mucous  membrane  is  usually  redduue<l,  rarely  swoUen.  Jn  the  affected  areaal 
the  smaller  brtmchi  often  contain  fibrinous  plugs,  which  may  extend  into  thi 
larger  tubes,  forming  perfect  casts.  The  bronchial  glands  are  swollen  ani 
may  even  be  soft  and  pulpy*  The  pleural  surface  of  the  inflamed  lung  id 
invariably  involved  when  the  process  becomes  fiU|K'rficiaL  Commonly,  ther 
is  only  a  thin  t^hw^ttng  of  exudate,  producing  slight  turbidity  of  the  mem 
brane.  The  pleura  was  not  involved  in  only  two  of  the  hundred  instan 
In  some  cases  the  fibrinous  exudate  may  form  a  creamy  layer  an  inch  in  thick- 
ness.    A  serous  exudation  of  variable  amount  is  not  uncommon. 

LES10X8  IX  Otiieh  OiftJANS.— The  heart,  i>artieularly  its  right  chamber,  i 
distended  with  tirm,  tenacious  coagula,  which  can  he  withdrawn  from  th 
vessels  as  dendritic  moulds.    In  no  other  acute  disease  do  we  meet  with  coagul 
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of  such  solidity.  The  spleen  is  often  enlarged,  though  in  only  35  of  the  100 
cases  was  the  weight  above  200  grams.  The  kidneys  show  parenchymatous 
swelling,  tnrbidity  of  the  cortex,  and,  in  a  very  considerable  proportion  of  the 
caseg— 25  per  cent. — chronic  interstitial  changes. 

Pericarditis  was  present  in  35  of  658  cases  in  my  series  (Chatard).  EndO" 
carditis  occurred  in  16  of  my  100  post  mortems.  In  5  of  these  the  endocar- 
.  ditis  was  of  the  simple  character;  in  11  the  lesions  were  ulcerative.  Of  209 
cases  of  malignant  endocarditis  which  I  collected  from  the  literature,  54 
occurred  in  pneumonia.  Eanthack  found  an  antecedent  pneumonia  in  14.2 
per  cent,  of  cases  of  infective  endocarditis.  In  the  recent  figures  collected  by 
R  F.  Wells,  of  517  fatal  cases  of  acute  endocarditis,  22.3  per  cent,  were  in 
pneomonia.  It  is  more  common  on  the  left  than  on  the  right  side  of  the 
heart  Among  658  cases  of  pneumonia  in  the  Johns  Hopkins  Hospital  endo- 
carditis occurred  in  15  (Marshall).  Myocarditis  and  fatty  degeneration  of 
the  heart  may  be  present  in  protracted  cases. 

Meningitis,  which  is  not  infrequent,  may  be  associated  with  malignant 
endocarditis.  It  was  present  in  8  of  the  100  autopsies.  Of  20  cases  of  menin- 
gitig  in  ulcerative  endocarditis  15  occurred  in  pneumonia.  The  meningitis  is 
lUQiIly  of  the  convex. 

Croupous  or  diphtheritic  inflammation  may  occur  in  other  parts.  A 
cnupous  colitis,  as  pointed  out  by  Bristowe,  is  not  very  imcommon.  It  oc- 
curred in  5  of  my  100  poet  mortems.  It  is  usually  a  thin,  flaky  exudation, 
moat  marked  on  the  tops  of  the  folds  of  the  mucous  membrane.  In  one  case 
there  was  a  patch  of  croupous  gastritis,  covering  an  area  2  by  8  cm.,  situated 
to  the  left  of  the  cardiac  orifice. 

The  liver  shows  parenchymatous  changes,  and  often  extreme  engorgement 
of  the  hepatic  veins. 

Qymptoma. — Course  or  the  Disease  in  Typical  Cases. — We  know  but 
Btlle  of  the  incubation  period  in  lobar  pneumonia.  It  is  probably  very  short. 
There  are  sometimes  slight  catarrhal  symptoms  for  a  day  or  two.  As  a  rule, 
the  disease  sets  in  abruptly  with  a  severe  chill,  which  lasts  from  fifteen  to 
thirty  minutes  ur  longer.  In  no  acute  disease  is  an  initial  chill  so  constant 
or  60  severe.  The  patient  may  be  taken  abruptly  in  the  midst  of  his  work, 
'St  may  awaken  out  of  a  sound  sleep  in  a  rigor.  The  temperature  taken  during 
the  chill  shows  that  the  fever  has  already  begun.  If  seen  shortly  after  the 
Qitfet  the  patient  has  usually  features  of  an  acute  fever,  and  complains  of 
heidache  and  general  pains.  Within  a  few  hours  there  is  pain  in  the  side, 
often  of  an  agonizing  character ;  a  short,  dry,  painful  cough  begins,  and  the 
respirations  are  increased  in  frequency.  When  seen  on  the  second  or  third 
day,  the  picture  in  typical  pneumonia  is  more  distinctive  than  that  presented 
by  any  other  acute  disease.  The  patient  lies  flat  in  bed,  often  on  the  affected 
fide;  the  face  is  flushed,  particularly  one  or  both  cheeks;  the  breathing:  is 
harried,  accompanied  often  with  a  short  expiratory  grunt;  the  alae  nasi  dilate 
»ith  each  inspiration;  herpes  is  usually  present  on  the  lips  or  nose;  the  eyes 
are  bright,  the  pupils  are  often  unequal,  the  expression  is  anxious,  and  there 
ii  a  frequent  short  cough  which  makes  the  patient  wince  and  hold  his  side. 
The  expectoration  is  blood-tinged  and  extremely  tenacious.  The  temperature 
may  be  104**  or  105**.  The  pulse  is  full  and  bounding  and  the  pulse-respira- 
tion ratio  much  disturbed.    Examination  of  the  lungs  shows  the  physical  sij 
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of  consolidation  with  blowing  breathing  and  fine  rllles.    After  persisting 
from  seven  to  ten  days  the  crisis  occurs^  and  with  a  fall  in  the  temperati 
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Chart  III. — Fever,  Pulse  and  Respiration  in  Lobar  Pneumonia 

the  patient  passes  from  the  condition  of  extreme  distress  and  anxiety  to 
of  comparative  comfort. 

Special  Features. — The  fever  rises  rapidly,  and  the  height  may  be  1 
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F.  or  105°  F.  within  twelve  hours.  Having  reached  the  fastigium,  it  is 
Temarkably  constant.  Often  the  two-hour  temperature  chart  will  not 
ghow  for  two  days  more  than  a  degree  of  variation.  In  children  and 
in  cases  without  chill  the  rise  is  more  gradual.  In  old  persons  and  in 
drunkards  the  temperature  range  is  lower  than  in  children  and  in 
healthy  individuals;  indeed,  one  occasionally  meets  with  an  afebrile  pneu- 
monia. 

The  Crisis. — After  the  fever  has  persisted  for  from  five  to  nine  or  ten 
days  there  is  an  abrupt  drop,  known  as  the  crisis,  which  is  one  of  the  most 
characteristic  features  of  the  disease.     The  day  of  the  crisis  is  variable.     It 
is  Tcry  uncommon  before  the  third  day,  and  rare  after  the  twelfth.     I  have 
seen  it  as  early  as  the  third  day.    From  the  time  of  Hippocrates  it  has  been 
thonght  to  be  more  frequent  on  the  uneven  days,  particularly  the  fifth  and 
jerenth;  the  latter  has  the  largest  number  of  cases  (Musser  and  Norris).    A 
fncTiiical  rise  of  a  degree  or  two  may  occur.     In  one  case  the  temperature 
iwe  from  105**  to  nearly  107**,  and  then  in  a  few  hours  fell  to  normal.    Not 
eren  after  the  chill  in  malarial  fever  do  we  see  such  a  prompt  and  rapid  drop 
in  the  temperature.     The  usual  time  is  from  five  to  twelve  hours,  but  often 
in  an  hour  there  may  occur  a  fall  of  six  or  eight  degrees  (S.  West).     The 
temperature  may  be  subnormal  after  the  crisis,  as  low  as  96**  or  97**.    Usually 
there  is  an  abundant  sweat,  and  the  patient  sinks  into  a  comfortable  sleep. 
The  day  after  the  crisis  there  may  be  a  slight  post-critical  rise.    A  pseudo* 
criiis  is  not  very  uncommon,  in  which  on  the  fifth  or  sixth  day  the  tempera- 
ture drops  from  104**  or  105**  to  102**,  and  then  rises  again.    When  the  fall 
takes  place  gradually  within  twenty-four  hours  it  is  called  a  protracted  crisis. 
If  the  fever  persists  beyond  the  twelfth  day,  the  fall  is  likely  to  be  by  lysis. 
In  children  this  mode  of  termination  is  common,  and  occurred  in  one-third 
<rf  a  aeries  of  183  cases  reported  by  Morrill.    Occasionally  in  debilitated  indi- 
Tidualfi  the  temperature  drops  rapidly  just  before  death;  more  frequently 
there  is  an  ante-mortem  elevation.     In  cases  of  delayed  resolution  the  fever 
may  persist  for  six  or  eight  weeks.    The  crisis,  the  most  remarkable  phenom- 
enon of  pneumonia,  appears  to  represent  the  stage  of  active  immunity  to  the 
toxin  of  the  pneumococcus.     The  fever,  dyspnoea  and  the  general  symptoms 
disappear  when  the  immunity  reaches  a  certain  stage.     With  the  fall  in  the 
fever  the  respirations  become  reduced  almost  to  normal,  the  pulse  slows,  and 
the  patient  passes  from  perhaps  a  state  of  extreme  hazard  and  distress  to  one 
of  gafety  and  comfort,  and  yet,  so  far  as  the  physical  examination  indicates, 
there  is  with  the  crisis  no  special  change  in  the  local  condition  in  the  lung. 
For  a  study  of  the  problem  see  Emerson,  The  Johns  Hopkins  Hosj)ital  Re- 
ports, Vol.  XV. 

Pain. — There  is  early  a  sharp,  agonizing  pain,  generally  referred  to  the 
region  of  the  nipple  or  lower  axilla  of  the  affected  side,  and  much  aggravated 
on  deep  inspiration  and  on  coughing.  It  is  associated,  as  Aretaeus  remarks, 
lith  involvement  of  the  pleura.  It  is  absent  in  central  pneumonia,  and  much 
less  frequent  in  apex  pneumonia.  The  pain  may  be  severe  enough  to  require 
a  hypodermic  injection  of  morphia.  As  has  been  recognized  for  many  years, 
the  pain  may  be  altogether  abdominal,  either  central  or  in  the  right  iliac 
foflB,  suggesting  api)endiciti8.  Crozer  Griffith,  calling  attention  to  the  fre- 
quency of  the  simulation  in  children,  reports  8  cases,  and  has  collected  34  cases 
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of  consolidation  with  blowing  breathing  and  fine  rales.    Af 
from  seven  to  ten  days  the  crisis  occurs,  and  with  a  fall  ir 
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slant   He  usually  rests  more  comfortably  on  the  affected  side,  or  he  is  propped 
up  with  the  spine  curved  toward  it.    Orthopnoea  is  rare. 

In  a  small  lesion  no  differences  may  be  noted  between  the  sides;  as  a 
rule,  movement  is  much  less  on  the  affected  side,  which  may  look  larger. 
With  involvement  of  a  lower  lobe,  the  apex  on  the  same  side  may  show  greater 
movement.  The  compensatory  increased  movement  on  the  soimd  side  is 
sometimes  very  noticeable  even  before  the  patients  chest  is  bared.  The  inter- 
costal spaces  are  not  usually  obliterated.  When  the  cardiac  lappet  of  the  left 
upper  lobe  is  involved  there  may  be  a  marked  increase  in  the  area  of  visible 
cardiac  pulsation.  Pulsation  of  the  affected  lung  may  cause  a  marked  move- 
ment of  the  chest  wall  (Graves).  Other  points  to  be  noticed  in  the  inspec- 
tion are  tiie  frequency  of  the  respiration,  the  action  of  the  accessory  muscles, 
rach  as  the  sterno-cleido-mastoids  and  scaleni,  and  the  dilatation  of  the  nos- 
trils with  each  inspiration. 

Mensuration  may  show  a  definite  increase  in  the  volume  of  the  side 
affected,  rarely  more,  however,  than  1  or  l^/^  cm. 

Palpation. — The  lack  of  expansion  on  the  affected  side  is  sometimes  more 
readily  perceived  by  touch  than  by  sight.  The  pleural  friction  may  be  felt. 
On  addng  the  patient  to  count,  the  voice  fremitus  is  greatly  increased  in  com- 
parison with  the  corresponding  point  on  the  healthy  side.  It  is  to  be  remem- 
bered that  if  the  bronchi  are  filled  with  thick  secretion,  or  if,  in  what  is 
known  as  massive  pneumonia,  they  are  filled  with  fibrinous  exudate,  the  tac- 
tile fremitus  may  Ik?  diminished.  It  is  always  well  to  ask  the  patient  to 
cough  before  testing  the  fremitus. 

Percussion, — In  the  stage  of  engorgement  the  note  is  higher  pitched  and 
may  have  a  somewhat  tympanitic  quality,  the  so-called  Skoda's  resonance. 
This  can  often  be  obtained  over  the  lung  tissue  just  above  a  consolidated  area. 
L  A.  Conner  calls  attention  to  a  point  which  all  observers  must  have  noticed, 
that,  when  the  patient  is  lying  on  his  side,  the  percussion  at  the  dependent 
base  is  "deeper  and  more  resonant  than  that  of  the  upper  side,"  which  by 
wntrast  may  seem  abnormal,  and  there  may  even  be  a  faint  tubular  element 
added  to  the  vesicular  breathing  on  the  compressed  side.  When  the  lung  is 
hepatized,  the  percussion  note  is  dull,  the  quality  varying  a  good  deal  from  a 
note  which  has  in  it  a  certain  tympanitic  quality  to  one  of  absolute  flatness. 
There  is  not  the  wooden  flatness  of  effusion  and  the  sense  of  resistance  is  not 
j^'j  preat.  During  resolution  the  tympanitic  quality  of  the  percussion  note 
itfually  returns.  For  weeks  or  months  after  convalescence  there  may  be  a 
higher-pitched  note  on  the  affected  side.  Wintrich's  change  in  the  percussion 
note  when  the  mouth  is  open  may  be  very  well  marked  in  pneumonia  of  the 
npper  lobe.  Occasionally  there  is  an  almost  metallic  quality  over  the  consol- 
idated area,  and  when  this  exists  with  a  very  pronounced  amphoric  quality 
in  the  breathing  the  presence  of  a  cavity  may  be  suggested.  In  deep-seated 
I  m^umonias  there  may  be  for  several  days  no  change  in  the  percussion  note. 

Auscultation, — Quiet,  suppressed  breathing  in  the  affected  part  is  often 
a  marked  feature  in  the  early  stage,  and  is  always  suggestive.  Only  in  a  few 
<iij<'S  is  the  breathing  harsh  or  puerile.  Very  early  there  is  heard  at  the  end 
'5  int»f»iration  the  fine  crepitant  r^le,  a  series  of  minute  cracklings  heard  close 
to  the  ear,  and  perhaps  not  audible  until  a  full  breath  is  drawn.  This  is  pos- 
sibly a  fine  pleural  crepitus,  as  J.  B.  Learning  maintained;   it  is  usually 
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believed  to  be  proiluced  in  the  air-celk  and  finer  bronchi  by  the  separationl 
of  the  sticky  exudate.     In  the  stage  of  red  hepatizatifin  and  when  dulne^s  isJ 
well  defined,  the  rei^piration  h  tubular.     It  is  beard  firt^t  with  expiration   (al 
point  noted  by  James  Jackson,  Jn),  and  is  soft  and  of  low  pitch.    Gradually 
it  becomes  more  intense,  and  finally  presents  an  intensity  unknown  in  any 
other  pulmonary  affection — of  high  pitch,  perfectly  dry,  and  of  equal  length ■ 
with  inspiration  and  ex[»iration.    It  is  simply  the  propagation  of  the  laryngeall 
and  tracheal  Founds  through  the  bronchi  and  the  consolidated  lung  tissue^l 
The   permeability   of   the    bronchi    is   essential    to   its    production.     Tubular 
breathing  is  absent  in  the  excessively  rare  c^ses  of  massive  pneumonia  in 
which  the  larger  bronchi  are  completely  filled  with  exndation.     When  resolu- 
tion begins  mueons  rales  of  all  sizes  can  he  beard.    At  fir^t  they  are  small  and 
have  been  called  the  redmr-crepiius.     The  voice-sounds  and  the  expiratory j 
grunt  are  transmitted   through  the  consolidated   lung  with  great  intensity* 
This  bronchophony  may  have  a  curious  nasal  quality^  to  which  the  term  sego- j 
phony  has  been  given.     There  are  eases  in*  which  the  consolidation  is  deeply | 
seated — so-called  central  pneumonia,  in  which  tlie  physical  signs  are  slight  1 
or  even  absent,  yet  the  cough,  the  rusty  expectoration,  and  general  features] 
make  the  diagnosis  certain. 

CriJCULATOuy  Symptoms. — During  the  chill  the  pulse  is  small,  but  in  ih^\ 
succeeding  fever  it  becomes  full  and  bounding-  In  cases  of  moderate  severity 
it  ranges  from  100  to  IIG.  It  is  not  often  dicrotic.  In  strong,  healthy  indi- 
viduals and  in  children  there  may  be  no  eign  of  failing  pulse  throughout  the 
attack.  With  extensive  consolidation  the  left  ventricle  may  receive  a  very 
much  diminished  amount  of  blood  and  tlie  pulse  in  conserjiience  may  be  small. 
In  the  old  and  feeble  it  may  be  small  and  rajiid  from  the  outset.  The  pulse V 
may  be  full,  soft,  very  deeeiitive,  and  of  no  value  whatever  in  prognosis.  ■ 

Blood  Frfssure. — During  the  first  few  days  there  is  no  change.  The 
extent  of  involvement  seems  to  have  no  etTect  upun  the  peripheral  blood  pres- 
sure. In  the  toxic  cases  the  pressure  may  begin  to  fall  early;  a  drop  of  15-20 
mm.  Hg.  is  perfectly  safe,  but  a  progressive  fall  indicates  the  need  of  stim-' 
nlation.  A  sudden  drop  is  rarely  seen  except  Just  before  death.  A  slow,  grad- 
ual fall  of  more  than  20  mm.  Hg.  means  eardio-voscular  asthenia,  and  calls 
for  an  increase  in  the  stimulation.  The  crisis  has  no  eifect  on  the  blood 
pressure.  G.  A.  Gibson  calls  attention  to  a  useful  clinical  point,  that  when 
the  blood  pressure  as  expressed  in  millimeters  of  Hg.  does  not  fall  below  the 
pulse  rate  expressed  in  beats  per  minute,  tlie  outlook  is  good,  and  the  con- 
verse is  true.  The  hmri'sonnd^^  are  usually  loud  and  clear.  During  the  in- 
tensity of  the  fever,  particularly  in  children,  hruiis  are  not  uncommon  both 
in  the  mitral  and  in  the  pulmonic  areas*  The  second  sound  over  the  pul- 
monary artery  is  accentuated.  Attention  to  this  sign  gives  a  vahial>le  indica- 
tion as  to  the  condition  of  the  lesser  circulation.  Witli  distention  of  the  right 
chambers  and  failure  of  the  right  ventricle  to  empty  itself  completely,  the 
pulmonary  second  sound  becomes  much  less  distinct.  When  the  right  heart 
is  engorged  there  may  be  an  increase  in  the  dulness  to  the  right  of  the  sternum 
With  gradual  heart  weakness  and  signs  of  dilatation  the  long  pause  is  great! 
shortened,  the  sounds  apiimaeli  each  otlier  in  tone  and  have  a  fetal  cha 
acter  (embryocardia). 

There  may  be  a  sudden  early  collapse  of  the  heart  with  very  feeble,  rapid 
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■Pr  aod  increasing  cyanopis.    I  have  known  tliis  to  occur  on  the  tliird  day.      ^^B 
■£?€&  when  these  symptoms  are  very  serious  recovery  may  take  place.     In            1 
P    otbei  instances  without  anv  special  warnini:  <Ieatb  luav  occur  even  in  robust,            1 
L  pmioudy  healthy  men.    The  heart  wcakiiei^s  may  be  due  to  paralysis  of  tlie            1 

■  tiio-inotor  centre  and  consequent  lowering  of  the  general  arterial  pressure.            1 

■  The  Kdty  easily  compressed  pulse,  with  the  gray,  asliy  facies,  cohl  hands  and             fl 
m  t^U  the  clammy  persiiiration,  and  the  progressive  prostration  tell  of  a  toxic       ^^B 
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ion  on  the  vaso-motor  centrei^.     Endocarditis  and  pericarditis  will  he  c 
eml  tinder  complications. 

Blocfd. — Ana-niia   is   rarely   seen,     Bollinger  ha?  called   attention   to 
!«mia  due  to  the  large  amount  of  exudate.    A  decrea.^e  in  the  red  cells  n 
sratthe  time  of  the  crisis.     There  is  in  most  cases  a  leucoeytosis,  wh 
wtT9  early,  persists,  and  disappears  with  the  crisis.     The  leucocytes  n 
bUt  from  12,000  to  40,000  or  even  100,000  per  cubic  millimetre.     1 
in  the  leucocytes  is  often  slower  than  the  ilrop  in  the  fever,  particola 
51  rt^^jlution  is  delayed.     The  annexed  chart  gives  a  study  of  the  leu 
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cytes  in  582  cases  at  the  Johns  Hopkins  Hospital  by  Chatard.  More  than 
half  of  the  patients,  about  350,  had  a  leucocytosis  of  between  15,000  and 
35,000,  and  nearly  one-third  (198)  between  20,000  and  30,000.  The  broken 
line  represents  the  mortality  which  is  high  when  the  leucocytes  are  below 
10,000,  but  steadily  decreases  and  is  lowest  when  they  are  between  20,000  and 
30,0000.  With  the  leucocytes  between  30,000  and  60,000  the  mortality  is 
again  higher.  The  two  patients  with  the  highest  leucocytosis  of  the  series, 
95,000  and  105,000  res})ectively,  recovered.  A  striking  feature  in  the  blood- 
slide  is  the  richness  and  density  of  the  fibrin  network.  This  corresponds  to 
the  great  increase  in  the  fi])rin  elements,  the  proportion  rising  from  4  to  10 
parts  per  thousand.    The  blood-plates  are  greatly  increased. 

Digestive  Organs. — The  tongue  is  white  and  furred,  and  in  severe  toxic 
cases  rapidly  becomes  dry.  Vomiting  is  not  uncommon  at  the  onset  in  chil- 
dren. The  appetite  is  lost.  Constipation  is  more  common  than  diarrhoea. 
A  distressing  and  sometimes  dangerous  symj)tom  is  meteorism.  Fibrinous, 
pneumococcic  exudates  may  occur  in  the  conjunctivae,  nose,  mouth,  prepuce, 
and  anus  (Gary).  The  liver  may  be  depressed  by  the  large  right  lung,  or 
enlarged  from  the  engorged  right  heart  or  as  a  result  of  the  infection.  The 
spleen  is  usually  enlarged,  and  the  edge  can  be  felt  during  a  deep  inspiration. 

Skin. — Among  cutaneous  symptoms  one  of  the  most  interesting  is  the 
association  of  herpes  with  pneumonia.  Not  excepting  malaria,  we  see  labial 
herpes  more  frequently  in  this  than  in  any  other  disease,  occurring,  as  it 
does,  in  from  12  to  40  per  cent,  of  the  cases.  It  is  supposed  to  be  of  favorable 
prognosis,  and  figures  have  been  quoted  in  proof  of  this  assertion.  It  may 
also  occur  on  the  nose,  genitals,  and  anus.  Its  significance  and  relation  to 
the  disease  are  unknown.  At  the  height  of  the  disease  sweats  are  not  com- 
mon, ]jut  at  the  crisis  they  may  be  profuse.  Redness  of  one  cheek  is  a  phe- 
nomenon long  recognized  in  connection  with  pneumonia,  and  is  usually  on 
the  same  side  as  the  disease.  A  diffuse  erythema  is  occasionally  seen,  and 
in  rare  cases  purpura.    Jaundice  is  referred  to  among  the  complications. 

Urixe. — Early  in  the  disease  it  presents  the  usual  febrile  characters  of 
high  color,  high  specific  gravity,  and  increased  acidity.  A  trace  of  albumin 
is  very  common.  There  may  be  tube-casts,  and  in  a  few  instances  the  exist- 
ence of  albumin,  tube-casts,  and  blood  indicates  the  presence  of  an  acute 
nephritis.  The  urea  and  uric  acid  are  usually  increased  at  first,  but  may  be 
much  diminished  before  the  crisis,  to  increase  greatly  with  its  onset.  Robert 
Hutchison's  researches  show  that  a  true  retention  of  chlorides  within  the 
body  takes  place,  the  average  amount  being  about  2  grams  daily.  It  is  a  more 
constant  feature  of  pneumonia  than  of  any  other  febrile  disease,  and  this 
being  the  case,  a  diminution  of  the  chlorides  in  the  urine  may  be  of  value  in 
the  diagnosis  from  pleurii^y  with  effusion  or  empyema.  It  is  to  be  remem- 
bered that  in  dilatation  of  the  stomach  chlorides  may  be  absent.  Haematuria 
is  a  rare  complication. 

Cerebral  Symptoms. — Headache  is  common.  In  children  convulsions 
occur  frequently  at  the  outset.  Apart  from  meningitis,  which  will  be  consid- 
ered sei>arately,  one  may  group  the  cases  with  marked  cerebral  features  into: 

First,  the  so-called  cerebral  pneumonias  of  children,  in  which  the  disease 
sets  in  with  a  convulsion,  and  there  are  high  fever,  headache,  delirium,  great 
irritability,  muscular  tremor,  and  perhaps  retraction  of  the  head  and  neck. 
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The  dii^oeis  of  meningitis  is  usually  made,  and  the  local  affection  may  be 
fumlooked, 

Seroodiy,  the  eases  with  maniacal  svmptoBis.  These  may  occur  at  the 
f?fT  fwteel.  and  1  once  pcrfonned  an  autojjsy  on  a  case  in  which  there  was 
IK>  so^icion  whatever  that  the  disease  was  other  than  acute  mania.  The 
pifficitn  eht>uld  give  instructions  to  the  nurses  to  watch  such  cases  very 
OTtfallj.  On  ^larch  22,  1894,  a  patient  who  had  been  doing  very  well,  with 
tiW  Qception  of  slight  delirium,  while  the  orderly  was  out  of  the  room  for  a 
frw  moments,  got  up,  raised  the  window,  and  jumped  out,  sustaining  a 
Inctttfi!  of  the  leg  and  of  the  upper  lumbar  vertebrge^  of  which  he  died. 

Thir«Ily*  alcoholic  cases  with  the  features  of  delirium  tremens*     It  should 
kian  iovariabie  rule,  even  if  fever  ho  not  present,  to  examine  the  limgs  in  a 
t  of  mania  a  puiu. 

Fourthly,  cabes  with  toxic  features,  rather  resembling  those  of  uraemia. 

[Witliont  a  chill  and  without  cough  or  pain  in  the  side,  a  patient  may  have 

fcrpf,  a  little  shortness  of  breath,  and  then  gradually  grow  dull  mentally,  and 

ft<iliin  three  days  he  in  a  condition  of  profound  toxa?mia  with  low,  muttering 

Jdirium. 

It  is  stated  that  apex  pneumonia  is  more  often  accompanied  with  severe 
liliriuin.  Occasionally  the  cerebral  symptoms  occur  iumiediately  after  the 
[crifig.  Mental  disturbance  may  persist  during  and  after  convalescence,  and 
in  a  few  instances  delusional  insanity  follows,  the  outlook  in  which  is  favorable. 
Complications. — Compared  with  typhoid  fever,  pneumonia  has  but  few 
^ complications  and  still  fewer  sef|ue!a\  The  most  important  are  the  following: 
heunjtif  U  an  inevitable  event  when  the  inflauiiuation  renehes  the  surface 
Idthclung^  and  thus  can  scarcely  he  termed  a  complication^  But  there  are 
MS  in  which  the  pleuritic  features  take  the  lirst  place.  The  exudation  may 
ipn>-fibritious  with  copious  effusion,  differing  from  that  of  an  ordinary 
jjeurisy  in  the  greiiter  richness  of  the  fil>rin,  which  may  form  thick, 
aoufi,  curdy  layers.  PneunKinia  on  one  side  with  extensive  pleurisy  on  the 
is  sometimes  a  puzzling  coniplication  tn  diagnose,  and  an  aspirating 
Oe  may  be  required  to  settle  the  question,  Emptjcma  is  a  most  common 
licHtion  occurring  in  2,2  per  cent,  of  clinical  cases  collected  hy  Musser 
{orris  and  in  *lXt  per  cent,  of  the  Johns  Hopkins  Hcisjritil  scries.  During 
iglit  years,  1883-1*0,  there  were  at  Guy-g  Hospital  7  cases  of  empyema 
nflftg  4 15  eased  of  pneumonia,  while  in  the  eight  years,  1S91-'1>8,  there  were 
amon^  S9r*  cases  of  pneumonia  (Hale  White).  Influenza  may  be 
le  for  tJie  increase.  The  pm^uuiococcus  is  usually  jueseut ;  in  a  few 
gtf^tococcus,  in  which  case  the  prof^iosis  is  not  so  ^(>od.  Recurrence  of 
f«^vr  aftiT  the  crisis  or  persistence  of  it  after  the  tenth  day,  with  sweats. 
crtodfi,  and  an  aggravation  of  the  cough,  are  suspicious  symptoms.  The 
-ts  at  the  Imse,  or  may  extend.  The  breathing  is  feelde  and  there 
Such  a  condition  may  be  closely  simulated,  of  course,  by  a 
pleura.  Exploratory  aspiration  may  settle  tlie  question  at  once. 
ire  olwicure  cases  in  which  the  pus  has  been  found  only  after  operation, 
the  collection  may  be  very  small. 

Ptrimrditis,  one  of  the  most  serious  of  complications,  was  present  in  35  of 
€58  patienta  in  my  wards  at  the  Johns  Hopkins  Hospilal   (Cbatard).     It  is 
ftaa  II  tenntnal  affair  and  overlooked.    The  mortality  is  very  high;  31  of  the 
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35  patients  died.  It  was  most  frequently  associated  with  pneumonia  of  t! 
ri^ht  lung.  In  only  throe  instances  was  the  amount  of  fluid  above  500  c 
Pleurisy  is  an  almost  constant  accompaniment,  being  present  in  28  of  the  S 
autopsies  in  my  series. 

Endocarditis. — The  valves  on  the  left  side  are  more  commonly  attadm 
and  particularly  if  the  seat  of  arterio-sclerosis.  It  is  especially  liable  I 
attack  ^>ersons  with  old  valvular  disease.  There  may  be  no  symptoms  india 
tive  of  this  complication  even  in  very  severe  cases.  It  may,  however,  be  siii 
pectixl  in  cases  (1)  in  which  the  fever  is  protracted  and  irregular;  (2)  whe 
signs  of  septic  mischief  arise,  such  as  chills  and  sweats;  (3)  when  emboli 
phenomena  appear.  The  frequent  complication  of  meningitis  with  the  oadc 
carditis  of  pneumonia,  which  has  already  been  mentioned,  gives  prominenc 
to  the  cerebral  symptoms  in  these  cases.  The  physical  signs  may  be  fer 
dix*optive.  There  are  instances  in  which  no  cardiac  murmurs  have  been  heart 
In  others  the  occurrence  under  observation  of  a  loud,  rough  murmur,  particv 
larly  if  diastolic,  is  extremely  suggestive. 

Ante-mortem  clotting  in  the  heart,  upon  which  the  old  writers  laid  grei 
stn^ss,  is  very  rare.  Thrombosis  in  the  peripheral  veins  is  also  uncommoi 
Thnv  cases  occurred  at  my  clinic,  which  have  been  reported  by  Steiner,  wl 
was  able  to  ot>lK\'t  only  54  cases  fn>m  the  literature.  In  35  out  of  44  ca» 
which  were  fully  rejwrted,  the  thrombosis  occurred  during  convalescence.  1 
is  almi^t  always  in  the  femoral  veins.  A  rare  complication  is  embolism  < 
one  of  the  larger  arteries.  I  saw  in  Montreal  an  instance  of  embolism  < 
the  femoral  artery  at  tlie  height  of  pneumonia,  which  necessitated  amputatic 
at  the  thigh.  The  patient  nnxnereil.  Aphasia  has  been  met  with  in  a  f c 
instanci'S,  Slotting  in  abruptly  with  or  without  hemiplegia. 

ilenintjitis  is  ]H^rhaps  the  most  serious  complication  of  pneumonia. 
varies  very  mueli  at  ditTennit  times  ami  in  different  regions.     My  Montrc 
exjvriemv  is  nitlier  exceptional,  as  8  }vr  cent,  of  the  fatal  cases  had  this  coi 
plieation.     In  twenty  years  at  the  •K>hns  Hopkins  Hospital  there  were 
castas  of  pneuuuHXHVus  meningitis,  in  IS  of  which  pneumonia  was  present. 
lt»  of  the  oasi's  the  organisn\  was  demonstrateil  in  the  cerehro-spiral  fluid.    E 
divanlitis  was  pn^^nt  in  7  of  the  18  eases.    The  percentage  of  meningitis 
ilio  }»neuuunna  cju^^s  was  v. 4,  which  is  lower  than  the  figures  of  Mnsser  a 
Norris  of  3.5  |H»r  ct^nt.  in  4,883  auto^viiies.    It  usually  comes  on  at  the  hei^ 
of  the  fever,  and  in  the  majority  of  the  eas^^  is  not  recognizeil  unless,  as  bef< 
Tt^entioned,  the  luiik*  is  iuvolvtxl,  which  is  not  ivnuuon.    Occurring  later  in  i 
disease,  it  is  mor\»  easily  diagnK>ckd.    T!io  prv\i:nosis  is  bad:  all  of  our  patiei 
died.    A  few-  instanet^  of  rwvxery  ar\*  vni  rwvrd. 

r-rivh-.-nil  neuritis  is  a  rari*  wMiplieativui,  of  which  several  cases  hi 
been  des^riUxl. 

ii'istric  f"v;  "iv^Vt.*  ar\*  rar\\     KuN>e!l  ha.<  rwvmly  drawn  attention 
the  ocv*urreuvV  v^f  aoi'.ie  t:'tV. :,'!,'•*,'*  i'  r/u-  ^i^.•»^.^^,     Persistent  vomiting,  sc 
den  aKiomiital  vlisur.tiv>u   and  K\*Ha:v<e  ar\*  ilie   m^vit  ev^mmon   fefltmcsL 
cn>i:Tvi:s  giisfitis  ha>  iilrwHv-N  I^mi  itunrioiiAl.     The  K.^jupouf  colitis  may  i 
duLV  s^'vert*  diarrVAva. 

It  is  by  n^*  neans  \nuvv!!von  tv^  Va\e  ear^v  urn.  erther  in  the  region 
the  umbilicus  cr  in  t*u'  ri^lit  Vae  fv>s.u  auvl  a  su^ineion  of  app^^ndicitis 
aroused:  imUwl.  a  catarrhal  tVrv\  v^?  ih'>  vlis^asi*  «»ay  vwur  coincidentlr  wi 
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the  pneumonia.  In  other  instances  so  localized  may  the  pain  be  in  the  region 
of  the  pancreas^  associated  with  meteorism  and  high  fever,  that  the  diagnosis 
of  acute  haemorrhagic  pancreatitis  is  made.  Such  a  case  occurred  in  February, 
1905,  in  the  wards  of  my  colleague  Dr.  Halsted.  The  patient  was  admitted 
in  a  desperate  condition,  all  the  symptoms  were  abdominal,  and  the  apex 
pneumonia  was  not  discovered.  Peritonitis  is  a  rare  complication,  of  which 
ve  haTe  had  only  two  or  three  instances.  It  is  sometimes  in  the  upper  peri- 
toneum, and  a  direct  extension  through  the  diaphragm.  It  is  usually  in  the 
severer  cases  and  not  easy  to  recognize.  In  one  case,  indeed,  in  which  there 
was  a  friction  along  the  costal  border,  which  we  thought  indicated  a  peritonitis; 
it  was  communicated  from  the  diaphragmatic  pleura.  Meteorism  is  not  in- 
frequent, and  is  sometimes  serious.  In  some  cases  it  may  be  due  to  a  defect  in 
the  mechanical  action  of  the  diaphragm,  in  others  to  an  acute  septic  catarrh 
of  the  bowels,  or  to  a  toxic  paresis  of  the  walls,  occasionally  to  peritonitis. 
Jaundice  occurs  with  curious  irregularity  in  different  outbreaks  of  the  dis- 
^•ase.  In  Baltimore  it  was  more  common  among  the  negro  patients.  It  sets 
in  early,  is  rarely  very  intense,  and  has  not  the  characters  of  obstructive  jaun- 
<lipe.  There  are  cases  in  which  it  assumes  a  very  serious  form.  The  mode 
of  production  is  not  well  ascertained.  It  does  not  appear  to  bear  any  definite 
relation  to  the  degree  of  hepatic  engorgement,  and  it  is  not  always  due  to 
catarrh  of  the  ducts.    Possibly  it  may  be,  in  great  part,  hematogenous. 

Parotitis  occasionally  occurs,  commonly  in  association  with  endocarditis. 
In  children,  middle-ear  disease  is  not  an  infrequent  complication. 

Bright' 8  disease  does  not  often  follow  pneumonia. 

Arthritis  occurred  in  5  of  658  cases  at  the  Johns  Hopkins  Hospital  (How- 
ard). It  may  precede  the  onset,  and  the  pneumonia,  possibly  with  endocarditis 
and  pleurisy,  may  occur  as  a  complication.  In  other  instances  at  the  height 
of  an  ordinary  pneumonia  one  or  two  joints  may  become  red  and  sore.  On 
the  other  hand,  after  the  crisis  has  occurred  pain  and  swelling  may  come  on  in 
the  joints.  It  is  a  serious  complication  as  recovery  is  often  slow  and  a  stiff 
joint  may  follow. 

Belapse. — There  are  cases  in  which  from  the  ninth  to  the  eleventh  day  the 
fever  subsides,  and  after  the  temperature  has  been  normal  for  a  day  or  two  a 
rise  occurs  and  fever  may  persist  for  another  ten  days  or  even  two  weeks. 
Though  this  might  be  termed  a  relapse,  it  is  more  correct  to  regard  it  as  an 
'Dstance  of  an  anomalous  course  of  delayed  resolution.  Wagner,  who  has 
>tudied  the  subject  carefully,  says  that  in  his  large  experience  of  1,100  cases 
he  met  with  only  3  doubtful  cases.  When  it  does  occur,  the  attack  is  usually 
alxirtive  and  mild.  In  the  case  of  Z.  E.  (Medical  No.  J.  H.  H.,  4223),  with 
pneumonia  of  the  right  lower  lobe,  crisis  occurred  on  the  seventh  day,  and 
after  a  normal  temperature  for  thirteen  days  he  was  discharged.  That  night 
^  had  a  shaking  chill,  followed  by  fever,  and  he  had  recurring  chills  with 
rwippearance  of  the  pneumonia.  In  a  second  case  (Medical  No.  J.  H.  H., 
1.538)  crisis  occurred  on  the  third  day,  and  there  was  recurrence  of  pneumonia 
^Jn  the  thirteenth  day. 

Recurrence  is  niore  common  in  pneumonia  than  in  any  other  acute  disease. 
Rugh  gives  an  instance  in  which  there  were  28  attacks.  Other  authorities  nar- 
rate cases  of  8,  10,  and  even  more  attacks. 

Convalescence  in  pneumonia  is  usually  rapid,  and  sequela?  are  rare.    After 
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the  crisis,  sudden  death  has  occurred  when  the  patient  has  got  up  too  soon. 
With  the  onset  of  fever  and  persistence  of  the  leucocytosis  the  affected  side 
should  be  very  carefully  examined  for  pleurisy.  With  a  persistence  of  the 
dulness  the  physical  signs  may  be  obscure^  but  the  use  of  a  small  exploratory 
needle  will  help  to  clear  the  diagnosis. 

Clinical  Varieties. — Local  variations  are  responsible  for  some  of  the  most 
marked  deviations  from  the  usual  type. 

Apex  pneumonia  is  said  to  be  more  often  associated  with  adynamic  fea- 
tures and  with  marked  cerebral  s}Tnptoms.  The  expectoration  and  cough  may 
be  slight. 

Migratory  or  creeping  pneumonia,  a  form  which  successively  involves  one 
lobe  after  the  other. 

Double  pneumonia  has  no  peculiarities  other  than  the  greater  danger  con- 
nected with  it. 

Massive  pneumonia  is  a  rare  form,  in  which  not  alone  the  air-cells  but 
the  bronchi  of  an  entire  lobe  or  even  of  a  lung  are  filled  with  the  fibrinous  exu- 
date. The  auscultatory  signs  are  absent;  there  is  neither  fremitus  nor  tubu- 
lar breathing,  and  on  percussion  the  lung  is  absolutely  flat.  It  closely  resem- 
bles pleurisy  with  ofTusion.  The  moulds  of  the  bronchi  may  be  expectorateil 
in  violent  fits  of  coughing. 

Central  Pneumonia. — The  inflammation  may  be  deep-seated  at  the  root 
of  the  lung  or  centrally  placed  in  a  lobe,  and  for  several  days  the  diagnosis 
may  be  in  doubt.  It  may  not  be  until  the  third  or  fourth  day  that  a  pleural 
friction  is  detected,  or  that  dulness  or  blowing  breathing  and  rales  are  recog- 
nized. I  saw  in  1898  with  Drs.  H.  Adler  and  Chew  a  young,  thin-chested  girl 
in  whom  at  the  end  of  the  fourth  day  all  the  usual  symptoms  of  pneumonia 
were  present  without  any  physical  signs  other  than  a  few  clicking  r&les  at  the 
left  apex  behind.  The  thinness  of  the  patient  greatly  facilitated  the  examina- 
tion. The  general  features  of  pneumonia  continued,  and  the  crisis  occurred 
on  the  seventh  day. 

Pneumonia  in  Infants. — It  is  sometimes  seen  in  the  new-bom.  In  in- 
fants it  very  often  sets  in  with  a  convulsion.  The  apex  of  the  lung  seems 
more  frequently  involved  than  in  adults,  and  the  cerebral  symptomo  are  more 
marked.  The  torpor  and  coma,  particularly  if  they  follow  convulsions,  and 
the  preliminary  stage  of  excitement,  may  lead  to  the  diagnosis  of  meningitis. 
Pneumonic  sputum  is  rarely  seen  in  children. 

Pneumonia  in  the  Aged. — The  disease  may  be  latent  and  set  in  with- 
out a  chill ;  the  cough  and  ex])octoration  are  slight,  the  physical  signs  ill- 
defined  and  changeable,  and  th(»  constitutional  symptoms  out  of  all  propor- 
tion to  the  extent  of  the  local  lesion. 

Pneumonia  in  Alcoholic  Subjects. — The  onset  is  insidious,  the  symjv 
toms  masked,  the  fever  slight,  and  the  clinical  picture  usually  that  of  delirium 
tremens.  The  thermometer  alone  may  indicate  the  presence  of  an  acute  dis- 
ease. Often  the  local  condition  is  overlooked,  as  the  patient  makes  no  com- 
plaint of  pain,  and  there  may  be  very  little  shortness  of  breath,  no  cough,  and 
no  sputum. 

Terminal  Pnet^monia. — The  wards  and  the  post  mortem  room  show 
a  very  striking  contrast  in  their  pneumonia  statistics,  owing  to  the  occur- 
rence of  what  may  be  called  terminal  pneumonia.    During  the  winter  months 
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patients  with  chronic  pulmonary  tuberculosis,  arterio-sclerosis,  heart  disease, 
Bright's  disease,  and  diabetes  are  not  infrequently  carried  off  by  a  pneu- 
monia which  may  give  few  or  no  signs  of  its  presence.    In  the  Johns  Hopkins 
Hospital  series  of  658  cases,  there  were  35  cases  of  this  variety,  20  of  which 
were  as^sociated  with  card io- vascular  and  14  with  renal  disease.     It  is  nearly 
always  of  the  lobar  form.     There  may  be  a  slight  elevation  of  temperature, 
witli  increase  in  the  respirations,  but  the  patient  is  near  the  end  and  perhaps 
not  in  a  condition  in  which  a  thorough  physical  examination  can  be  made.    In 
our  series  the  right  lung  was  involved  in  19  cases  and  9  had  a  low  leucocyte 
count.    In  diabetic  patients  the  disease  often  runs  a  rapid  and  severe  course, 
and  may  end  in  abscess  or  gangrene. 

Secondary  Pneumoxia. — These  are  met  with  chiefly  in  the  specific  fevers, 
|>articularly  diphtheria,  typhoid  fever,  typhus,  influenza,  and  the  plague.  Ana- 
tomically, they  rarely  present  the  typical  form  of  red  or  gray  hepatization.  The 
surface  is  smoother,  not  so  dry,  and  it  is  often  a  pseudo-lobar  condition,  a  con- 
solidation caused  by  closely  set  areas  of  lobular  involvement.  Histologically, 
thov  are  characterized  in  many  instances  by  a  more  cellular,  less  fibrinous  exu- 
date, which  may  also  infiltrate  the  alveolar  walls.  Bacterid ogically,  the  pneu- 
niococcus  may  be  the  dominant  organism ;  but  Friedlander's  bacillus,  strepto- 
cf<ti,  staphylococci,  the  influenza  and  colon  bacillus  have  been  found. 

Tbe  symptoms  of  the  secondary  pneumonias  often  lack  the  striking  defi- 
niteness  of  the  primary  croupous  pneumonia.  The  pulmonary  features  may 
be  latent  or  masked  altogether.  There  may  be  no  cough  and  only  a  slight  in- 
crme  in  the  number  of  respirations.  The  lower  lobe  of  one  lung  is  most  com- 
monly involved,  and  the  physical  signs  are  obscure  and  rarely  amount  to 
more  than  impaired  resonance,  feeble  breathing,  and  a  few  crackling  rales. 

Epidkmic  pneumonia  has  already  been  referred  to.  It  is,  as  a  rule,  more 
fatal,  and  often  displays  minor  complications  which  differ  in  different  out- 
breab.  In  some  the  cerebral  manifestations  are  very  marked ;  in  others,  the 
cardiac;  in  others  again,  the  gastro-intcstinal. 

L\KVAL  PxErMONiA. — Mild,  abortive  types  are  seen,  particularly  in  insti- 
tutions when  pneumonia  is  prevailing  extensively.  A  patient  may  have  the 
initial  symptoms  of  the  disease,  a  slight  chill,  moderate  fever,  a  few  indefi- 
nite local  signs,  and  herpes.  The  whole  process  may  only  last  for  two  or  three 
day*!;  some  authors  recognize  even  a  one-day  pneumonia. 

Asthenic,  Toxic,  or  Typhoid  Pneumonia. — The  toxaemic  features 
dominate  the  scene  throughout.  The  local  lesions  may  be  slight  in  extent 
and  tlie  subjective  phenomena  of  the  disease  absent.  The  nervous  symptoms 
usually  j)r(Miominate.  There  are  delirium,  prostration,  and  early  weakness. 
Verv"  frequently  there  is  jaundice.  Gastro-intestinal  symptoms  may  be  pros- 
t'Dt,  i)artienlarly  diarrhoea  and  meteorism.  In  such  a  case,  seen  about  the  end 
of  tin-  first  week,  it  may  be  difficult  to  say  whether  the  condition  is  one  of 
jiHtlienic  jinrumonia  or  one  of  typhoid  fever  which  has  set  in  with  early  local- 
ization in  the  lung.  Here  the  Widal  reaction  and  cultures  from  the  blood  are 
irnjxirtant  aids.  The  pneumococcus  may  sometimes  be  isolated  from  the  blood. 
Po!««ibly,  too,  there  is  a  mixed  infection,  and  the  streptococcus  pyogenes  may 
lie  in  large  part  responsible  for  the  toxic  features  of  the  disease. 

Association  of  Pneumonia  with  Otu^r  Diseases. —  {a)  With  Malaria, 
— A  malarial  pneumonia  is  described  by  many  observers  and  thought  to  be 
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|>jirt  it'll  In  rlv  provnlent  in  some  parts  of  the  Ignited  States.  One  hears  of  it, 
iiuliHul,  ovt»n  where  true  iiiahiria  is  rarely  seen.  Pneumonia  is  a  common  dis- 
ease in  the  tropies  and  often  attaeks  the  subjects  of  malaria.  The  prognosis 
is  hail  in  the  a^siivo-autuinnal  infections.  A  special  form  of  pneumonia  due 
to  the  mahiriiU  parasite  is  unknown.  Yet  there  are  cases  reported  by  Craig 
and  otliers  in  whieh  in  an  acute  malarial  infection  the  features  suggest  pneu- 
monia at  the  onset,  hut  the  parasites  are  found  in  the  bloody  and  under  the 
use  of  ipnnine  the  fever  drops  rapidly  and  the  pneumonia  symptoms  clear  up. 
Such  a  ease  as  the  following  we  see  occasionally:  A  patient  was  admitted, 
Man'h  li»,  18l>K  with  tertian  nuilarial  fever.  The  lungs  were  clear.  A  pneu- 
monia Ivsran  thirty-six  hours  after  admission.  Quinine  was  given  that  e?en- 
insT.  and  the  nuilarial  organisms  rapidly  disappeared  from  the  blood.  There 
was  suivt^sivo  invohomont  of  the  right  lower,  the  middle,  and  the  left  lower 
1oIh\  The  teni]HTatUTo  fill  by  crisis  on  the  54th,  and  there  were  no  features 
in  the  disease  whativor  sus::^i>tive  of  malaria.  In  other  instances  we  have 
fo;:nd  a  olull  in  the  oor.rso  of  an  ordinary  pneumonia  to  he  associated  with  a 
n^.alarial  infivlion.  anil  or.inino  has  rapidly  and  promptly  caused  the  disap- 
IvarauiY  of  tb.o  parasites  frv^m  iho  bUxxl. 

^:^  /*«:!."; I  •( I. J  i;f:,:'  Js^^•  Arfhriiis. — We  have  already  spoken  under 
^v:v.vl\'a!:ons  o:"  iV.is  as>».vi;u:on,  which  is  mon^  frotjuently  seen  in  children. 

^/^  /*•.::.-  •::';  r.fi-.:  7':,;  t"r  ?..'.> iV. — Many  subj\\ts  of  chronic  pulmonary 
:v.lv^vv.^^^i^  v'."o  of  au  av;::o  orrv.:v;:s  pni;:mon:a,  A  jwint  to  be  specially 
borv.o  '.n  V..-.!:.:  is  r.o  :;ui  iV.ai  aov.ii  lulnrculoiis  pneumonia  may  set  in  with 
a';!  i\w  :\,i:*.:r\^  :::..:  vV.\>!v;il  s'irr.s  of  ::br:noi:s  pneumonia. 

Kor  t'.o  ^vr.s\*.;r.*.v.v  r.  of  :1.-.^  a>?^\:a::\^n  of  rnv::r.:onia  wjih  typhoid  fever 
a::.:  *.r.!:v..r.:;u  iV.i  rx.i.ur  is  rifim\i  lo  :::r  stviicns  en  ihose  diseases. 

ro>v-v^rvv.  vv.oN  rNVVv.oNiA. — Ivf'Tv  Th-  o.iiys  of  anasihesia,  lobar  pneu- 
:v.  v.:,-;  \k,:s  :*.  \*i''-?tv.v.v..-;v.  vr:i"sc  of  v:':;\:r.  sf:tr  SuTir'cal  injuries  and  opera- 
;•,.::<  N;r"..-.r.  i "  .T^.:s,  r.  :»::  ear'y  :v,:::.*>t  .;-f  :hv  Guy's  Hospital  Reports, 
o::l's  A::iV.:.,r.  :.^  ::  ,;<  .:*.■;  .  f  :V.i-  v.;>:  :ri-:v.:r.:  »M-?t>?  of  death  after  surgical 
yrA\v..:r,>,  ;.r  l  :>  /.  >;'.:  <:.::.>  ;: :.:  .  f  -.1  .:-:.i:":.s  ifzor  surgical  injuries  23 
k:>;s  >'  .v*;  I  v^:'  s  ."  f  v.;..".  •..;..  Iv.  t'  v  sv.v.sT.s  cvV.iv:<:*i  by  Romans  the 
" ^::,^'.  :^  v..;  :*  '.  :\:  .  -  v  ...v  :>  ;:::-.t  '.s.cir  :::.::.>  rsnjfrl  from  0.56  to 
::  "\     Ow.:    •>  vV  :'•;  <:  -■  :,,':.  >.-;:.■.  ::  't  •V':::'-:ir>  M^rle  lo  he  followed 

-.*"... .        /  .       .•    :\.   ■-. .     /    .    :.  \r  v.',-..r.'>  /..z:  r/.ay  S?  attributed 

•  •       ::     • ..  :     :'  .   <  <>:r.;-:   .f  £'.'.  preparation  on 

.   .  :.-  ■  :    -■    -.'",;>."     >  ■.•.■^>     :  :*■ :  wr  ••  ■  f  arapsihe^ia.    The 

:     •   -  ■.   ^-       >:      '     I:' :/.:.:::::  :r  iiaeahe^ia  pneu- 

•    '    /  :—:.:  '  :-  :^  -  v.*    -■  :■ .    ' .    r.  s     r  jl  '>r*r  pneumonia. 

-:  :       .•.:-."     .  r.::'i:.:c-     i?i     Embolic 

-         :         >. :        ..-:.":       >.    '-.*:£:::    rT  ihivugh  the 

•n  "»-        -      '  N      \    ^  .   >  -  -   ■-^-  •■    •:   ■»::£  ^  fre^iaent  after 

-  ■  ■         -    ■  ■■•-■:       :T.-:'--":::-.:  zr^y  iiis^flf  have  a 

:■•■•*       "S"  zTr>  ':z;  a  more  im- 

—  .     -    •  '^       :    :.-    :'*•:  4:r  T«s»jes  dur- 

''^  .     ^          •     "       -•       'vtTv  >~r|^-«::e.'.  thor- 

.    .        -  -.         ,  •  „      -,-^-.-^     r:Df^!»>Q2a  is 

>                          ...  ..       ■    "  "-.s-    ;r.  T'..:.  "T^iw    W,  Ptstear  has 
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called  attention  to  a  condition  of  massive  collapse  of  the  lungs  due  to  deflation 
of  the  lower  lobes,  owing  to  imperfect  action  or  paralysis  of  the  diaphragm. 
He  has  published  the  statistics  of  lung  complications  at  the  Middlesex  Hospi- 
tal; following  3,559  abdominal  operations  there  were  201  pulmonary  com- 
plications, with  45  deaths.  Among  these  pneumonia  heads  the  list  with  88 
cases  and  31  deaths.  The  complications  are  much  more  numerous  in  opera- 
tions above  the  umbilicus.  The  pneumonia  is  usually  patchy,  involving  both 
Inngs;  sometimes  it  is  lobar,  and  as  a  rule  the  signs  are  well  marked  within 
the  first  two  days  after  operation.  The  collapse,  to  which  Pasteur  calls  atten- 
tion may  involve  both  lower  lobes  or  only  one  lung,  and  it  may  simulate  pneu- 
monia very  closely,  or  may  initiate  it.  When  unilateral,  the  mediastinum  and 
heart  are  drawn  towards  the  affected  side.  It  may  come  on  with  great  sud- 
denness, and  when  widespread  it  may  prove  fatal. 

Delayed  Besolution  in  Pneumonia. — The  lung  is  restored  to  its  nor- 
mal state  by  the  liquefaction  and  absorption  of  the  exudate.  There  are 
cases  in  which  resolution  takes  place  rapidly  without  any  increase  in  (or, 
indeed,  without  any)  expectoration;  on  the  other  hand,  during  resolution  it  is 
not  uncommon  to  find  in  the  sputum  the  little  plugs  of  fibrin  and  leucocytes 
which  have  been  loosened  from  the  air-cells  and  expelled  by  coughing.  A 
Tariable  time  is  taken  in  the  restoration  of  the  lung.  Sometimes  within  a 
itek  or  ten  days  the  dulness  is  greatly  diminished,  the  breath-sounds  become 
clear,  and,  so  far  as  physical  signs  are  any  guide,  the  lung,  seems  perfectly 
restored.  Delayed  resolution  occurs  in  from  3  to  4  per  cent,  of  cases.  Of  40 
cases  at  the  Johns  Hopkins  Hospital  studied  by  McCrae,  33  were  males  and  7 
females;  23  of  the  patients  were  negroes,  a  very  high  incidence.  The  lower 
lobe  is  most  frequently  involved,  37  cases  in  this  series,  usually  the  right  one 
and  as  a  rule  only  one  lobe.  The  duration  was  to  the  fourth  week  5  cases, 
fifth  week  10  cases,  sixth  week  4  cases,  ninth  week  3  cases,  tenth,  eleventh  and 
twelfth  weeks  each  one  case.  I  saw  a  patient  in  whom  the  left  lung,  except 
*  small  portion  of  the  upper  lobe,  remained  solid  for  eleven  weeks  and  then 
cleared  perfectly. 

Clinically,  there  are  several  groups  of  cases:  First,  those  in  which  the 
crisis  oa'urs  naturally,  the  temperature  falls  and  remains  normal ;  but  the 
local  features  persist — well-marked  flatness  with  tubular  breathing  and  rales. 
Besolution  may  occur  very  slowly  and  gradually,  taking  from  two  to  three 
w^ks.  In  a  second  group  of  cases  the  temperature  falls  by  lysis,  and  with  the 
p«'r8iBtenc-e  of  the  local  signs  there  is  slight  fever,  sometimes  sweats  and  rapid 
I'ul^e.  The  condition  may  persist  for  three  or  four  weeks  and  during  all 
this  time  there  may  be  little  or  no  sputum.  The  practitioner  is  naturally 
niuch  exercised,  and  he  dreads  lest  tuberculosis  should  supervene.  In  a  third 
^"Toupthe  crisis  occurs  or  the  fever  falls  by  lysis;  but  the  consolidation  persists, 
find  there  may  be  intense  bronchial  breathing,  with  few  or  no  rales,  or  the  fever 
may  recur  and  the  patient  may  die  exhausted. 

Termination  in  Chronic  Pneumonia. — The  exudate  may  organize  and 
the  alveolar  walls  thicken  with  the  production  gradually  of  a  chronic  intor- 
>titial  or  fibroid  pneumonia.  In  one  of  my  pneumonia  autopsies  on  a 
patient  aged  58,  dead  on  the  thirty-second  day  from  the  initial  chill,  the  right 
lung  was  solid  and  the  cut  surface  grayish  in  color  with  a  smooth,  translucent 
Appearance.    This  termination  is  most  frequently  seen  as  a  sequence  of  delayed 
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ri'Holutioii  in  *l<'liilitat<*<l  Fiilijoctfi.  In  a  recent  study  Milne  found  10  instances 
of  nr^rjiniziitioii  of  tlio  exudate  among  150  fatal  cases.  The  shortest  duration 
in  Ihr  wrii'H  wiih  twenty-thnfe  days. 

Ordinary  fihrinoim  pnciunonia  never  terminates  in  tuberculosis.  The  in- 
hhinct'H  (if  caKcoiiH  pneumonia  and  tfoftcning  which  have  followed  an  acute 
pncumonii!  proccHK  have  been  from  the  outset  tuberculous. 

Tkicmination  in  Ahhckhr. — This  occurred  in  4  of  my  100  autopgiea. 
THually  the  lung  lireaks  down  in  limited  areas  and  the  abscesses  are  not 
large,  hut  Ihey  may  fuse  and  involve  a  considerable  proportion  of  a  lobo. 
The  eonthtion  in  recognized  by  the  sputum,  which  is  usually  abundant  and 
ronlainH  pun  and  ehislic  tissue,  sometimes  cholesterin  crystals  and  hsmi- 
toidin  er\stals.  The  cough  is  often  ])aroxysmal  and  of  great  severity;  usn- 
iill\  the  fever  is  remitti'nt,  or  in  i)rotracted  cases  intermittent  in  chaTacter, 
and  there  may  be  pronouneed  heetic  symptoms.  When  a  case  is  seen  for  the 
llrst  time  it  may  be  ditlieult  to  determine  whether  it  is  one  of  abscess  of  the 
lung  or  a  loeal  empyuMua  whieh  has  perforated  the  lung. 

iiANOKi  Ni:.— This  is  most  eomnumly  s(H*n  in  old  debilitated  persons.  It 
Mas  present  in  l\  of  my  100  autopsies.  It  very  often  occurs  with  abscess. 
Tlie  ^an>;reni'  is  assiH'iatod  witli  tlie  growth  of  tlie  saprophytic  bacteria  on 
a  soil  nwhle  favorabh»  by  the  presence  of  the  jmeumococcus  or  the  strepto- 
e\»eeus.  (Uinieally,  the  gangrene  is  rendered  very  evident  by  the  horribly 
(v{\k\  odor  of  tlie  e\pivt oration  and  its  eharaotoristic  features.  In  some  in- 
stane\'s  the  j^an^rene  n\ay  be  fouml  post  mortem  when  clinically  there  has  not 
Uvn  rtn\  eMdenee  of  its  existenee, 

Proifuusia.  Pneiuuonia  is  one  o(  tlie  most  fatal  of  all  acute  diseases,  kill- 
ing nuMv  (bai\  \liphiberia,  and  outranking  even  consumption  as  a  cause  of 
death 

V\w  -'..p-iu^  vi  !n\  Auuy'  i\\  the  .lelins  Hopkins  ll'^spital  from  ISSO  to 
li»o;»  !'a\e  W\'i\  analx  ivl  b\  Tbatard.  There  were  l»oS  cases  with  200  di^ths, 
A  v^ii.:  :i\  v't  M»  I  \\  {•  ^.vi.  I'A*  !!:»!:ni:  :»■'»  ia<i>  of  tirT'.iinal  pneumonia  tlu* 
jvi\vt^M:;e  I'*  Vol.  The  \lraih  raie  among  \.M'»  mt:nvs  was  very  little  al)Ove 
i*'.i;  V '.  i!«x-  wVji.h  iliwiiwo,^  aiul  i\;nily  in  a  study  of  the  pneumonia  sta- 
!  N*  xN  A\  {•\^•  \  v'lixioii  UvVN'vMi  '.'•\'!:i  lS*»i-liH^:?.  a  total  of  .>,OiC  cases,  conclude 
\''A\  ''o  '.ualix  o!"  I'u'  iIimmm'  *ms  tu^t  avvrw'aVly  changtxi  in  this  period.  In 
vvv wr  "^  i'\  v-.v\\!i\l  !*.;;iivs  oi*  iI'aso  av.il-.-rs  with  tho^  from  other  in- 
> :  '.  '.  . •  V. X.  \^\- vv  Is  ;M I  V- \ I : .:^ ' : \ •  •  v. .i v\  i: t* i : o r :v. i :y  in  t he  mortality  rate.  Be- 
i^k-.v".  .  v'  a-;\-.N  v'!"  VI  M*  '.'\-  :•■.," la'.-.'.x  s  o\vt\\\*--jtv  aK^u:  ^0  per  cent.;  be- 
'.u.v-  .'  -iv-  x-  'I  i\\  '  '  v  '  vv"-  ;  ;iv.:  '.v.  A::.r  c;uh  decade  it  rises,  until 
.i\-\        .'     ;•.■  V'    I-.'  '■■  "v'  ■'  ■•*  .•"■■  *  •"'"   •■*  '.'-  ■  'H  •N«'">  a::av'*xc«!  -lie. 

,      V   .  /    \     '•  \"  ^  ...    ••:     V  ^.i-^  .-  ^-.•.'.       K.   P.  IL^wanl  treated 
"*  ■  .  •-  -  ^»  .     .  ■  "^    •  "■■  ^  '  ■     ■  ■■     >      '■■  >.-  ■■  ■• '>  ->':■»•?:■>!  i:»4  eases  with 

^        •'■■."        '  •-' •'  '<  >>*">.  t  lilies  very  low. 

-    ■    '    '•     ^ ^   =  "v  •*•.'•. 1.     •.'hi  the  other 

•^  -.  ■    '.^   u  '  :*•    •::":'i»;Ece   the   prog- 

V-  ^  ^  ,:  T'^  r»\i>vor; 

•  •"' '0  .:a<t>?  under 

^  •     '  -"  ^i'.ojr;.  .     Abcvv  sixty 
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the  death  rate  is  very  high,  amounting  to  60  or  80  per  cent. ;  33  of  44  cases  in 
my  series.  From  the  reports  of  its  fatality  in  some  places,  one  may  say  that 
to  die  of  pneumonia  is  almost  the  natural  end  of  old  people. 

Previous  habits  of  life  and  the  condition  of  bodily  health  at  the  time  of 
the  attack  form  the  most  important  factors  in  the  prognosis  of  pneumonia. 
In  analyzing  a  series  of  fatal  cases  one  is  very  much  impressed  with  the  num- 
ber of  cases  in  which  the  organs  show  signs  of  degeneration.  In  25  of  my 
100  autopsies  at  the  Montreal  General  Hospital  the  kidneys  showed  extensive 
interetitial  changes.  Individuals  debilitated  from  sickness  or  poor  food,  hard 
drinkers,  and  that  large  class  of  hospital  patients,  composed  of  robust-looking 
laborers  between  the  ages  of  forty-five  and  sixty,  whose  organs  show  signs  of 
tear  and  tear,  and  who  have  by  excesses  in  alcohol  weakened  the  reserve  power, 
(all  an  easy  prey  to  the  disease.  Very  few  fatal  cases  occur  in  robust,  healthy 
adults.  Some  of  the  statistics  given  by  army  surgeons  show  better  than  any 
others  the  low  mortality  from  pneumonia  in  healthy  picked  men.  The  death 
rate  m  the  German  army  in  over  40,000  cases  was  only  3.6  per  cent. 

Certain  complications  and  terminations  are  particularly  serious.  The 
meningitis  of  pneumonia  is  almost  always  fatal.  Endocarditis  is  extremely 
grare,  much  more  so  than  pericarditis.  Much  stress  has  been  laid  of  late 
npon  the  factor  of  leucocytosis  as  an  element  in  the  prognosis.  A  very  slight 
or  complete  absence  of  a  leucocytosis  is  rightly  regarded  as  very  unfavorable. 

Toxctmia  is  the  important  prognostic  feature  in  the  disease,  to  which  in 
a  majority  of  the  cases  the  degree  of  pyrexia  and  the  extent  of  consolidation 
are  entirely  subsidiary.  It  is  not  at  all  proportionate  to  the  degree  of  lung 
inYolved.  A  severe  and  fatal  toxsemia  may  occur  with  the  consolidation  of 
only  a  small  part  of  one  lobe.  On  the  other  hand,  a  patient  with  complete 
folidifieation  of  one  lung  may  have  no  signs  of  a  general  infection.  The 
question  of  individual  resistance  seems  to  be  the  most  important  one,  and 
cne  eees  robust^looking  individuals  fatally  stricken  within  a  few  days. 

Death  is  rarely  due  to  direct  interference  with  the  function  of  respira- 
tion, even  in  double  pneumonia.  Sometimes  it  seems  to  be  caused  by  tlie 
eitenave  involvement  with  oedema  of  the  other  parts  of  the  lun«i;s,  an  engorge- 
ment with  progressive  weakness  of  the  right  heart.  But  death  is  most  f re- 
qtiently  due  to  the  action  of  the  poisons  on  the  vaso-motor  centres,  with  pro- 
gw^seive  lowering  of  the  blood  pressure.  This  is  a  much  more  serious  factor 
than  direct  weakness  of  the  heart  muscle  itself. 

Biagnosit. — No  disease  is  more  readily  recognized  in  a  large  majority  of 
thecaw^s.  The  external  characters,  the  sputum,  and  the  physical  signs  combine 
to  make  one  of  the  clearest  of  clinical  pictures.  The  ordinary  lobar  pneumonia 
of  adults  is  rarely  overlooked.  Errors  are  particularly  liable  to  occur  in  the 
intercurrent  pneumonias,  in  those  complicating  chronic  affections,  and  in  the 
disease  as  met  with  in  children,  the  aged,  and  drunkards.  Tuberculo- 
pnenmonic  phthisis  is  frequently  confounded  with  pneumonia.  Pleurisy  with 
effuj?ion  is  not  often  mistaken  except  in  children.  The  diagnostic  points  will 
be  referred  to  under  pleurisy. 

In  diabetes,  Bright's  disease,  chronic  heart-disease,  pulmonary  phthisis, 
wd  cancer,  an  acute  pneumonia  often  ends  the  scene,  and  is  frequently  over- 
looked. In  tliesc  cases  the  temperature  is  perhaps  the  be^t  iinlcx,  and  should, 
more  particularly  if  cough  occurs,  lead  to  a  careful  examination  of  the  lungs. 


98 


SPECIFIC    INFECTIOUS    DISEASES 


The  absence  of  expectoration  and  of  juilmonarj  symptoms  may  make  the  dmg^ 
nosis  very  difficult. 

In  children  there  are  two  Bpecial  sources  of  error;  the  disease  may  be 
entirely  masked  by  tlic  cerebral  symptoms  and  the  ease  mistaken  for  one  ot 
meningitis.  It  is  remarkable  in  these  eases  how  few  indication^,  there  are  of 
pulmonary  trouble.  The  other  cod  «1  it  ion  is  pleurisy  with  effusion,  which  in 
chihlren  often  has  deceptive  physical  signs.  The  breathing  may  be  intensely^ 
tulmlar  and  tactile  fremitus  may  be  present.  The  exploratory  needle  is  8omi>^ 
times  required  to  decide  the  question.  In  the  old  and  debilitated  a  knowledge 
that  tlie  onj^ct  of  pneomonia  is  insidious,  and  that  the  symptoms  arc  ill- 
defined  and  hitent,  ghoidd  put  the  practitioner  on  his  guard  and  make  him 
very  cartiful  in  the  examination  of  the  lungs  in  doubtful  cases.  In  chronic, 
alcoholism  the  cerebral  symptoms  may  conifiletely  mask  the  local  process, 
mentioned,  the  disease  may  assume  the  form  of  violent  mania,  but  more  eoni' 
raonly  the  symptoms  are  those  of  delirium  tremens.  In  any  case,  ra}>id  pulse, 
rapid  respiration,  and  fever  are  symptoms  which  should  invariably  excite 
suspicion  of  inflamnmtion  of  the  lungs.  Under  cerebro-sjiinal  meningitis  will 
be  found  the  points  of  differential  diagnosis  between  pneumonia  and  that 
disease. 

Pneumonia  is  rarely  confounded  with  pulmonary  tuberculosis,  but  to  dif- 
ferentiate acute  tubercolo-pnenilionic  plitliisis  is  often  difficult.  The  attack 
may  set  in  with  a  ehilL  It  may  be  !m]X)ssible  to  determine  which  condition  is 
present  until  softening  occurs  and  elastic  tissue  and  tul)ercle  bacilli  appear 
in  the  sputum,  A  similar  mistake  is  sometimes  made  in  children.  With 
typhoid  fever,  pneumonia  is  not  infrequently  coofoimded.  There  are  in- 
etances  of  pneumonia  with  the  local  signs  well  marked  in  which  the  patient 
rapidly  sinks  into  what  is  known  as  the  typhoid  state,  with  dry  tongue,  rapid, 
pulse,  and  diarrlirea.  Unless  the  case  is  seen  from  the  outset  it  may  be  very 
difficult  to  determine  the  true  nature  of  the  malady.  On  the  other  hand, 
there  are  cases  of  typhoid  fever  which  set  In  with  symptoms  of  lobar  pncu* 
nionia— the  so-called  ymeu mo-typhus.  It  may  he  impossible  to  moke  a  differ- 
ential diagnosis  in  such  a  case  unless  the  characteristic  eruption  occurs,  a  blood 
culture  is  positive,  or  the  Widal  reaction  is  given. 

Prophylaxis. — We  do  not  know  the  percentage  of  individuals  who  harbor 
the  pneumococcus  normally  in  the  secretions  of  the  mouth  and  throat.    In  a 
great  majority  of  coses  it  is  an  auto-infection^  and  tlie  Inwertd  resistance  due 
to  exposure  or  to  alcohol,  or  a  trauma  or  aniesthctization,  simjdy  fumishea 
conditions  which  favor  the  spread  and  growth  of  an  organism  already  prcsen 
Individuals  who  have  already  had  pneumonia  should  be  careful  to  keep  th 
teeth  in  good  condition,  and  the  mouth  and  throat  in  as  healthy  a  state  as  poi 
sible.    Antiseptic  mouth  washes  may  be  used. 

We  know  practically  nothing  of  the  conditions  unrler  which  the  pneum 
coccus  lives  outside  the  body,  or  how  it  gains  entrance  in  healthy  individual 
The  sputum  of  each  case  should  he  very  carefully  disinfected.  In  institutio 
the  patients  should  i»e  isolated, 

Tteatment^ Pneumonia  is  a  self-limited  disease,  which  can  neither  bej 
aborted  nor  cut  short  by  any  known  means  at  our  command.     Even  under] 
the  most  unfavorable  circumstances  it  may  terminate  ahruptly  and  natura 
So  also,  under  the  favoring  circiunstances  of  good  nursing  and  careful  diei 
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:he  experience  of  many  physicians  in  different  lands  has  shown  that  pneu- 
monia runs  its  course  in  a  definite  time,  terminating  sometimes  spontaneously 
<m  the  third  or  the  fifth  day,  or  continuing  until  the  tenth  or  twelfth. 

There  is  no  specific  treatment  for  pneumonia  and  no  drug  which  can  cut 
short  an  attack.  The  young  practitioner  should  bear  in  mind  that  patients 
are  more  often  damaged  than  helped  by  the  promiscuous  drugging  which  is 
EtiU  only  too  prevalent. 

(a)  General  Management  of  a  Case. — The  same  careful  hygiene  of  the 
bed  and  of  the  sick-room  should  be  carried  out  as  in  typhoid  fever.  Everything 
should  !>e  done  to  make  the  patient  comfortable  and  to  save  him  exer- 
tion. Whenever  possible  the  patient  should  be  in  the  open  air.  In  cold 
father  he  should  have  sufficient  covering  to  keep  him  warm,  but  should  not 
be  overburdened  by  a  heavy  weight  of  clothes.  A  blanket  and  rubber  slieet, 
mder  the  mattress,  which  can  be  folded  up  over  the  bed  prevent  chilling  from 
below.  A  hot-water  bag  should  be  kept  at  the  feet.  The  patient  is  brought 
indoors  when  necessary  for  hydrotherapy.  For  the  heavy  flannel  undershirts 
fhould  be  substituted  a  thin,  light  flannel  jacket,  open  in  front,  which  enables 
the  physician  to  make  his  examinations  without  unnecessarily  disturbing  the 
patient.  If  the  patient  is  indoors  the  room  should  be  bright  and  light,  letting 
in  the  sunshine  if  possible,  and  thoroughly  well  ventilated.  Only  one  or  two 
persons  should  be  allowed  in  the  room  at  a  time.  Even  when  not  called  for 
on  account  of  the  high  fever,  the  patient  should  be  carefully  sponged  each  day 
with  tepid  water.  This  should  be  done  with  as  little  disturbance  as  possible. 
Special  care  should  be  taken  to  keep  the  mouth  and  nose  clean. 

(h)  Diet. — Plain  water,  a  pleasant  table  water,  or  lemonade  should  be 
giren  freely.  When  the  patient  is  delirious  the  water  should  be  given  at 
fixed  intervals  and  by  the  bowel  or  by  infusion  if  it  is  not  taken  by  mouth. 
The  food  should  be  liquid,  consisting  chiefly  of  milk,  either  alone  or,  better, 
miied  with  food  prepared  from  some  one  of  the  cereals,  and  eggs,  either  soft 
boiled  or  raw.  Carbohydrate,  as  milk  sugar,  can  be  added  to  each  feeding  of 
milk,  and  as  cane  sugar  to  lemonade. 

(c)  Bowels. — At  the  onset  it  is  well  to  give  a  calomel  and  saline  purge. 
The  bowels  can  be  kept  open  by  salines  or  enemata.  Drastic  purgation  is  not 
advigable.  It  is  important  to  prevent  meteorism,  if  possible,  by  care  in  the 
diet,  giving  water  freely  and  preventing  constipation.  If  present,  measures 
fcr  relief  should  be  begun  at  once.  Turpentine  stupes,  turpentine  (J  ss, 
1K.C.)  added  to  an  enema,  and  the  use  of  the  rectal  tube,  are  helpful.  Strych- 
nine hypodermically  is  also  useful.  If  the  stomach  is  distended,  a  stomach 
tnbe  should  be  passed. 

(d)  Bleeding. — The  reproach  of  Van  Helmont,  that  "a  bloody  Moloch 
presides  in  the  chairs  of  medicine,"  can  not  be  brought  against  this  genera- 
tion of  physicians.  Before  Louis'  iconoclastic  paper  on  bleeding  in  pneu- 
ffi^>nia  it  would  have  been  regarded  as  almost  criminal  to  treat  a  case  without 
Tenessection.  We  employ  it  nowadays  much  more  than  we  did  a  few  years  ago, 
^'Ut  more  often  late  in  the  disease  than  early.  To  bleed  at  the  very  onset 
in  robust,  healthy  individuals  in  whom  the  disease  sets  in  with  great  intensity 
and  hiprh  fever  is,  I  believe,  a  good  practice.  Late  in  the  course  marked 
dilatation  of  the  right  heart  is  the  common  indication.  The  quantity  of  blood 
^oved  must  be  decided  by  the  effect ;  small  amounts  arc  often  sutlicient. 
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(e)  Antipneumococcic  Serum. — Anders'  analyses  of  the  reported  cast 
do  not  give  a  very  favorable  impression  of  ihe  value  of  the  serums  at  prcseq 
in  use.  None  of  these  has  proved  its  value.  Nor  has  tlie  vaeeine  treatiiiel 
been  fihowii  to  be  of  positive  worth. 

(/)  HYDiiOTiiKiurv. — Thi^ — internal  and  exterual — is  our  princij 
nuaD&  of  combatting  toxa?mia  and  eireulatory  failure.  Cold  sponging  is  iBH 
ally  the  best  measure,  dooe  every  three  hours  and  with  the  least  pos&ible  dig 
turbance  of  the  patient  With  n^arkcd  toxa^iuia  or  hyjKTjnTexia  a  bath  at  80l 
with  constant  friction  may  be  given  for  five  minutes  if  it  does  not  inerea 
distress  or  dyspnoea.  The  application  of  linen  compresses  covered  by  flannej 
is  an  excellent  measure.  They  should  be  cut  to  the  size  of  the  body,  in  tl 
shape  of  a  jacket,  with  the  opening:  at  one  side  instead  of  in  the  front,  whic 
can  be  applied  from  the  side  of  tlie  body  witli  the  patient  turned,  and  fastens 
over  the  other  shoulder  and  in  tbe  axilla.  They  should  be  wrung  out  of  wat 
at  50**  to  60*  and  be  changed  every  hour.  The  compress  should  cover 
thorax  and  upper  obdonui'U.  A  lar^e  Hat  ice  hag  may  be  kept  to  the  side 
back  constantly,  unless  it  causes  distress.  Probably  the  best  effect  of  hyd 
therapy  is  its  efTect  on  the  vaso-motor  system. 

(g)  Symptomatic  Teeatment. — (1)  To  Relieve  the  Pain, — The  etitch  i^ 
the  FJde  at  onset,  which  is  sonietinies  so  agonizing,  is  best  reh'evcd  by  a  h\7K 
dermic  injection  of  a  quarter  of  a  grain  of  morphia.  When  the  pain  is  le 
intense  and  diiluse  over  one  side,  the  Faquelin  cautery  ajiplied  lightly  is  ver 
Inlpful,  but  the  ice  bag  is  usually  ellicacious.  Whrn  the  disi'ase 
fairly  established  the  pain  is  not^  as  a  rule,  distressing,  except  when  tli 
patient  coughs,  and  for  this  codeia  may  be  used  in  half-grain  dcK<es, 
morphia  given  hypodenidcally  (gr.  1/1"?  to  l/H),  aceonling  to  the  patient 
needs.  Hot  poultices,  formerly  so  niueh  in  use,  relieve  the  pain,  though  not 
more  than  the  cold  applications.     ¥ut  children  tliey  are  oftrn  prt-ferahle. 

{2)   To  Combat  the  Toxwmia. — Altundanee  of  wjiter  should  be  given 
promote  the  flow  of  urine,  and  the  saline  infusion  srenis  to  act  ht'ljifully  in 
tliis  way,  but  care  nnist  be  taken  not  to  give  too  hrige  an  amount  if  the  cir-_ 
culation  is  failing;  500   c.  c.    is  usually  sufficient.      External   hydmtheraj: 
.should  be  kept  up  actively.     Alcoliol  is  generally  advisable,  best  as  whisky 
amounts  of  fmir  to  twelve  ounces  in  llie  twentv-four  hours.    The  bowels  should 
be  kept  freely  of^en  by  saline  laxatives. 

(3)  An  all-imjiortant  in<licatinn  is  (o  support  the  circuhUion,  Hydr 
therapy  and  keeping  tbe  patient  ovit  of  doors  are  of  great  value  for  thil 
Mechanical  dit^turbanee.  as  from  meteor  ism,  should  be  previ  nted  if  possibk 
Drugs  should  not  be  given  in  any  roiiline  way  and  not  until  tlu y  are  recpiinM 
Strychnine  is  usefid  (also  fr>r  its  effects  on  tbe  respiratory  centre).  It  shoulfl 
be  given  hypodermically  and  in  full  doses  (gr.  1/40  to  1/20  and  even 
1/10  for  short  periods)  every  two  or  three  hours.  Digitalis  can  be  given 
fiioiith  as  the  infusion  (o  ii,  8  c.  e.),  tbe  tincture  (Hlw.  1  e,  e.).  or  diuitali 
intramuscularly  (gr.  1/30)  every  four  hours.  For  severe  circulatory  failur 
camphor  gr.  ii,  0.13  gm.  (dissolved  in  m  x  of  olive  oil)  hypoderraicallj 
dit^itnlin  (gr,  l/^^O)  bypoderniieally.  and  cafTeine  (sodinbenzoate) 
(O.n  gm.)  hvfiodermicatly  are  usefuh  An  injeciion  of  hot  saline  solntion  give 
high  in  the  bowel  or  a  saline  infusion  is  helpful 
"  (4)  Ecspiratonj  TracL — The  most  comfortable  position,  avoidance  of  ex^ 
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ertion,  and  abundance  of  fresh  air  are  important  aids  in  preventing  dyspnoea. 
Pain  should  be  relieved  as  much  as  possible.  The  value  of  the  administration 
of  oxygen  is  doubtful.  If  used,  it  should  be  given  very  slowly  and  through  a 
fuimel  held  over  the  mouth  and  nose.  The  effect  is  the  best  guide  as  to  its 
continuance.  Expectorant  drugs  are  not  indicated  and  often  upset  the  stom- 
ach. When  the  cough  is  severe  it  is  well  to  give  sedatives,  of  which  codeia 
(gr.  1/4  to  1/2)  or  heroin  (gr.  1/20  to  1/10)  are  the  best.  Morphia  in  small 
doses  may  be  required,  but  these  drugs  should  be  given  only  when  necessary. 
For  ffdema  of  the  lungs  strychnine  (gr.  1/20)  and  atropine  (gr.  1/100) 
should  be  given  hypodermically.  Venesection  is  advisable  if  the  right  heart 
be  dilat^nl. 

(5)  Nervous  System. — The  patient  with  delirium  should  be  constantly 
matched.  An  ice  bag  to  the  head  and  frequent  ice  packs  or  cold  sponges  are 
usefuL  Sleep  is  important  for  every  patient  and  the  need  for  this  is  often 
forgotten.  While  such  drugs  as  the  bromides  and  chloral  hydrate  may  be 
effwtnal,  it  is  wiser,  as  a  rule,  to  give  morphia  hypodennically  in  a  sufficient 
dose  (gr.  1/6  to  1/4)  to  secure  rest  and  sleep. 

(6)  Crisis. — ^As  this  approaches  constant  watch  should  be  kept  for  signs 
of  collapse.  If  sweating  is  profuse  and  the  patient  feeble,  atropine  (gr. 
1/100)  should  be  given  hypodermically. 

(h)  Treatment  op  Complications. — If  the  fever  persists  it  is  important 
to  look  out  for  pleurisy,  particularly  for  the  meta-pneumonic  empyema.  The 
exploratory  needle  should  be  used  if  necessary.  A  sero-fibrinous  effusion 
Aould  be  aspirated,  a  purulent  opened  and  drained.  In  a  complicating  peri- 
carditis with  a  large  effusion  aspiration  may  be  necessary.  Delayed  resolution 
is  a  difficult  condition  to  treat.  Fibrolysin,  2.5  c.  c.  every  other  day,  has  been 
used  successfully  in  a  few  cases  (Crofton).  The  use  of  the  X-rays  is  per- 
haps the  most  effective  treatment. 

(i)  Convalescence. — The  diet  should  be  increased  as  rapidly  as  possible, 
the  patient  kept  out  of  doors  and  after  an  ordinary  attack  allowed  up  in  about 
iweek.    If  the  heart  has  suffered  rest  should  be  more  prolonged. 

B.     BRONCHO-PNEUMON I A 
(Lobular  Pneumonia,  Capillary  Bronchitis) 
Deftnition. — A  bacterial  infection  of  the  finer  bronchi  and  their  related 

The  process  begins  with  inflammation  of  the  bronchioles  and  smaller  bron- 
chi, a  capillar)'  bronchitis,  which  extends  to  the  alveoli  and  the  whole  lobule 
''ra  fTouj)  of  lobules  becomes  filled  with  exudate,  cellular  and  haemorrhagic 
but  distinctly  less  fibrinous  than  in  lobar  pneumonia. 

Etiology. — Broncho-pneumonia  occurs  either  as  a  primary  or  as  a  sec- 
ondanr  affection.  The  relative  frequency  in  443  cases  is  thus  given  by  Holt : 
Primary',  without  previous  bronchitis,  154;  secondary  to  bronchitis  of  the 
Itfger  tubes,  41;  to  measles,  89;  to  whooping-cough,  (j^j;  to  diphtheria,  47; 
to  scarlet  fever,  7 ;  to  infiuenza,  G ;  to  varicella,  2 ;  to  erysipelas,  2 ;  and  to 
•cute  ileo-colitis,  19.  The  proportion  of  primary  to  secondary  fonns  as  shown 
intliis  li?t  is  probably  too  low. 

pRJlfABY  ACUTE  BRONCiio-PNEUMONiA,  like  the  lobar  form,  attacks  chil- 
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dreii  ill  good  health,  ijsually  under  two  years.    The  etiolop^ical  factors  are  ver^ 
iimeh  tho*e  of  ordinary  pnt'iimonia,  and  probably  the  jmeiunofxx'ciis  is  more 
often  at^sociHted  with  it,  M 

Secondary  uitoNCiiO-PNEUMONiA  occurs  in  two  great  groups;  (a)  As  m 
sequcnee  of  the  infectious  fevers — ^measles,  diphtheria,  inflnenxa,  whooping- 
cough,  scarlet  fever,  and,  less  fretinently  smallpox,  erysipelas,  and  typhoid 
fever.  In  chilclrtn  it  forms  the  most  serious  coniplication  of  these  diseases, 
and  in  reality  causes  more  deatlis  tlum  arc  due  directly  to  the  fevers.  In  large 
cities  it  ranks  next  in  fatality  to  infantile  diarrlionu  P'ollowing,  as  it  does,  the 
contagious  diseases  which  principally  affeci;  children,  we  find  that  a  large 
niajonty  of  cases  occur  during  early  life.  According  to  MorriU's  Boston  sta- 
tistics, it  is  most  fatal  during  the  first  two  years  of  life.  The  number  of  casefi 
in  a  commimity  increases  or  decreases  with  the  prevalence  of  measles^  scarlet 
fever,  and  diphtheria.  It  is  most  prevalent  in  the  winter  and  spring  monlhs. 
In  the  febrile  aifections  of  adults  broncho-pneumonia  is  not  very  common. 
Thus  in  typlvoid  fevi^r  it  is  not  so  frc^juent  as  lobar  pneumonia,  though  isolatt^j 
areas  of  consolidation  at  the  bases  are  by  no  means  rare  in  protracted  cai 
of  this  disease.  In  old  peo}de  it  may  follow  cicliilitating  causes  of  any  so; 
and  is  met  with  in  the  course  of  chronic  Bright's  disease  and  various  acuti 
and  chronic  mala<lics. 

{h)  In  the  second  division  of  this  aifection  are  embraced  the  cases  of 
so-called  asjtiration  or  deglutition  pneumonia,  Wliencvcr  the  sensitiveness  of 
the  larynx  is  henumhcd,  as  in  the  coma  of  apoplexy  or  ur^nua,  minute  par- 
ticles of  food  or  drink  are  allowed  to  pass  the  rima,  and,  reaching  finally  the 
smalltT  tubes,  excite  an  inteusc  inihvmination  similar  to  the  vagus  pneumonia 
which  follows  the  section  of  the  pneunrngastricB  in  the  dog.  Cases  are  very 
common  after  operations  about  tlie  mouth  and  nose,  after  tracheotomy,  a 
in  cancer  of  the  larynx  and  n:'sophagus.  The  aspirated  particles  in  so 
instances  induce  sucli  an  intense  broncho-pneumonia  that  suppuration  or  even 
gangrene  supervenes.  The  ether  pneumonia,  already  described,  is  often  lobi 
lar  in  type. 

An  as|jiratiiui  broncho-pneumonia  may  follow  luemoptysis,  the  aspirat 
of  material  from  a  bronchicctatic  cavity,  and  occasionally  the  material  fnu 
an  empyema  which  has  ruptured  into  the  lung.    A  common  and  fatal  form 
broncho-jrneumonia  is  that  excited  by  the  tubercle  hacillus. 

Among  general  predisposing  causes  may  he  mentioned  age.    As  just  not 
it  is  prone  to  attack  infants,  and  a  majority  of  cases  of  pneumonia  in  chil 
drcn  under  five  years  of  age  are  of  this  form.    Of  370  cases  in  children  under 
five  years  of  age,  75  per  cent,  w*ere  broncho-pneumonia  (Holt).    At  the  op 
site  extreme  of  life  it  is  also  common,  in  association  with  influenza  and  wi 
various  dehilitating  circumstances  and  with  the  chronic  diseases  incident  to 
ihe  old.     In  children,  rickets  and  diarrlirea  are  marked  predisposing  eaug< 
and   broncho-]>neum(mia   is  one   of  the  most  f refluent   post   mortem  lesioi 
in  infants^  homes  and  foundling  asylums.     The  disease  prevails  most  extei 
sivelv  among  the  poorer  chisses. 

Morbid  Anatomy.^On  the  pleural  surfaces,  particularly  toward  the 
are  seen  depressed  bluish  or  blue-brown  areas  of  collapse,  between  which  tl 
lung  tissue  is  of  a  lighter  color.    Here  and  there  are  projecting  portions  o^ 
which  the  pleura  may  be  slightly  turbid  or  granular.    The  lung  is  fuller  am 
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firmer  than  normal,  and,  though  in  great  part  crepitant,  there  can  be  felt 
in  places  throughout  the  substance  solid,  nodular  bodies.     The  dark  depressed 
arvas  may  be  isolated  or  a  large  section  of  one  lobe  may  be  in  the  condition 
of  collapse.     Gradual  inflation  by  a  blow-pipe  inserted  in  the  bronchus  will 
distend  a  great  majority  of  these  collapsed  areas.     On  section,  the  general 
surface  has  a  dark  reddish  color  and  usually  drips  blood.     Projecting  above 
the  level  of  the  section  are  lighter  red  or  reddish-gray  areas  representing  the 
pitches  of  broncho-pneumonia.     These  may  be  isolated  and  separated  from 
each  other  by  tracts  of  uninflamed  tissue  or  they  may  be  in  groups;  or  the 
greater  part  of  a  lobe  may  be  involved.     Study  of  a  favorable  section  of  an 
isolated  patch  shows :  (a)  A  dilated  central  bronchiole  full  of  tenacious  puru- 
lent mucus.    A  fortunate  section  parallel  to  the  long  axis  may  show  a  racemose 
irrangenient — the  alveolar  passages  full  of  muco-pus.     (6)   Surrounding  the 
bronchus  for  from  3  to  5  mm.  or  even  more,  an  area  of  grayish-red  consoli- 
dition,  usually  elevated  above  the  surface  and  firm  to  the  touch.    Unlike  the 
consolidation  of  lobar  pneumonia,  it  may  present  a  perfectly  smooth  sur- 
face, though  in  some  instances  it  is  distinctly  granular.     In  a  late  stage  of 
the  disease  small  grayish-white  points  may  be  seen,  which  on  pressure  may  be 
gqneezed  out  as  purulent  droplets.     A  section  in  the  axis  of  the  lobule  may 
present  a  somewhat  grape-like  arrangement,  the  stalks  and  stems  represent- 
ing the  bronchioles  and  alveolar  passages  filled  with  a  yellowish  or  grayish- 
white  pus,  while  surrounding  them  is  a  reddish-brown  hepatized  tissue,     (c) 
In  the  immediate  neighborhood  of  this  peribronchial  inflammation  the  tissue 
is  dark  in  color,  smooth,  airless,  at  a  somewhat  lower  level  than  the  hepatized 
portion,  and  differs  distinctly  in  color  and  appearance  from  the  other  por- 
tions of  the  lung.     This  is  the  condition  to  which  the  term  splenization  has 
l«cn  given.    It  really  represents  a  tissue  in  the  early  stage  of  inflammation, 
and  it  perhaps  would  be  as  well  to  give  up  the  use  of  this  term  and  also  that 
ol  camification,  which  is  only  a  more  advanced  stage. 

There  are  three  groups  of  cases:  (1)  Those  in  which  the  bronchitis  and 
bronchiolitis  are  most  marked,  and  in  which  there  may  be  no  definite  con- 
Mlidation,  and  yet  on  microscopic  examination  many  of  the  alveolar  passages 
tnd  adjacent  air-cells  appear  filled  with  inflammatory  products.  (2)  The 
di8s(»minated  broncho-pneumonia,  in  which  there  are  scattered  areas  of  peri- 
I'ronchial  hepatization  with  patches  of  collapse,  while  a  considerable  propor- 
tion of  the  lobe  is  still  crepitant.  This  is  by  far  the  most  common  condition. 
m  The  pseudo-lobar  form,  in  which  the  greater  portion  of  the  lobe  is  con- 
solidated, but  not  uniformly,  for  intervening  strands  of  dark  congested  lung 
tisgue  separate  the  groups  of  hepatized  lobules. 

Microscopically,  the  centre  of  the  bronchus  is  seen  AIUkI  with  a  plug  of 
Mudaticin,  consisting  of  leucocytes  and  swollen  epithelium.  Section  in  the 
long  axis  may  show  irregular  dilatations  of  the  tube.  The  bronchial  wall  is 
swollen  and  infiltrated  with  cells.  Under  a  low  power  it  is  readily  seen  that 
the  air-cells  next  the  bronchus  are  mostly  densely  filled,  while  toward  the  per- 
ipherv  the  alveolar  exudation  becomes  less.  The  contents  of  the  air-cells  are 
niade  up  of  leucocytes  and  swollen  epithelial  cells  in  varying  proportions. 
Rwl  corpuscles  are  not  often  present  and  a  fibrin  network  is  rarely  seen, 
thou^'h  it  may  be  present  in  some  alveoli.  In  the  swollen  walls  are  seen  dis- 
tended capillaries  and  numerous  leucocytes.     As  Delafield  has  pointed  out, 
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the  interstitial  inflaromation  of  the  bronclii  and  alveolar  walls  is  the  special 
feature  of  bronclio-fmeuinonia.  fl 

The  histological  clianges  in  the  asinration  or  deglutition  broncho-pneti^' 
nionia  dilTer  from  the  ordinary  post-febrile  form  in  a  more  intense  infiltra- 
tion of  the  air-cells  with  leucocytes,  producing  suppuration  and  foci  of  soften- 
ing; even  frangrene  may  be  j>re8eot. 

Bacteriology* — The  organisms  most  commonly  found  in  broncho-pneumo- 
nia are  Mirrococcns  lanceolalm,  Sirepiococcus  pyogenes  (cither  alone  or  wit 
the  pneiimocoeeus),  Slftjfinjlororn/.^  anrnis  vi  afbm,  Friedliinder's  Bactllu 
pnvumonicF,  and  tlie  influenza  bacillus.  The  Klclifi-Tjocfflcr  bacillus  is  not 
infrequently  found  in  the  secondary  lesions  of  diphtheria.  Except  the  pneu- 
mococcus  these  microbes  are  rarely  found  in  pure  cultures.  In  the  lobular 
type  the  streptococcus  is  the  most  eoustaut  organism,  in  the  iiseuib>lotiar  the 
pneumococciiB.     Mixed  mfections  are  almost  the  rule  in  broncho-pneumonia. 

Terminations  of  Broncho-pneumonia, —  (a)    In  resolution,  which  when  it 
once  begins  goes  on  more  rapidly  than  in  fibrinous  pneumonia.     Broncho^™ 
fmeumonia  of  the  apices,  in  a  child^  persisting  for  three  or  more  wcekiH 
fnirticidarly  if  it  follow  nieashs  *ir  diphtheria,  is  often  tuberculous.     In  these 
instances,  when  resolution  is  supposed  to  be  delayed,  easeatton  has  in  realitj 
taken  place,     (b)  In  suppuration,  which  is  rarely  seen  apart  from  the  aspif 
tion  and  deglutition  forms,  in  which  it  is  extremely  co!umon.     {c)   In  ga9i 
ffrene,  which  occur^i  under  the  same  couditious.      (d)    In  fihroid  changes- 
chronic  hroncho'pneumofi'ui — ^a  rare  termination  in   the   simple,  a  eommc 
sequence  of  tlie  tubercvdous,  disease.     Formerly  it  was  thought  that  one 
the  moat  common  changes  in  broncho-iineumonia,  particularly  in  children, 
was  caseation ;  but  this  is  really  a  tuberculous  process,  the  natural  termination 
of  an  originally  specific  broncho-pneumonia.     It  is  of  course  quite  possible 
that  a  bronebo-pneinnonia,  simple  in  its  origin,  may  subsequently  be  the  seat 
of  infection  by  BadUu^  tuberculosis. 

Symptoms, — The  pHmarg  form  sets  in  abruptly  with  a  ebill  or  a  cob 
vulsion.     The  child  has  not  had  a  previous  illness,  hut  there  may  have  been 
slight  exposure.     The  temperature  rises  rapidly  and  is  more  constant;  the 
physical  signs  are  more  local  and  there  is  not  the  wideapread  diffuse  catarrh 
of  the  smaller  tubes.     Many  cases  are  mistaken  for  lobar  pneumonia.     In 
others  the  pulmonary  features  are  in  the  background  or  are  overlooked  in 
tb<'  intensity  of  the  general  or  cerebral  symi>toms.     The  termination  is  often 
by  crisis,  and  the  recover)^  is  prompt.    The  mortality  of  this  form  is  slight. 
S,  West  has  called  attention  to  the  importance  of  recognizing  these  primary 
cases  and  to  tbeir  resemblance  in  clinical  features  to  acute  loliar  pneumonia. 
The  secondary  form  begins  usually  as  a  broucbitis  of  the  smaller  tubes.     Much_ 
confusion  has  arisen  from  the  description  of  capillary  bronchitis  as  a  eef 
rate  affection,  whereas  it  is  only  a  part,  though  a  primary  and  important  or 
of  broBcbo-jmeumonia.     At  the  outset  it  may  be  said  that  if  in  convalescenc 
from    measles   or  wbooping-cougli    a   child   has  an    accession   of   fever   with 
cough,  rapid  pulse,  and  rapid  breathing,  and  if,  on  auscultation,  fine  rales 
arc  heard  at  the  bases,  or  widely  spread  throughout  the  lungs,  even  though 
neither  consolidation  nor  bloiving  breathing  can  be  detected,  the  diagnosii 
of  broncho-pneumonia  may  safely  he  made.    I  have  never  seen  in  a  fatal  ca 
after  diphtheria  or  measles  a  capillary  bronchitis  as  the  sole  lesion.    The  ons 
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is  rarely  sudden,  or  with  a  distinct  chill ;  but  after  a  day  or  so  of  indisposi- 
tion the  child  becomes  feverish  and  begins  to  cough  and  be  short  of  breatli. 
The  fever  is  extremely  variable;  a  range  of  from  102°  to  104**  F.  is  common. 
The  skin  is  very  dry  and  hot.  The  cough  is  hard,  distressing,  and  may 
be  painfuL  Dyspnoea  gradually  becomes  a  prominent  feature.  Expiration 
may  be  jerky  and  grunting.  The  respirations  may  rise  as  high  as  60  or  even 
80  per  minute.  Within  the  first  forty-eight  hours  the  percussion  resonance  is 
not  impaired ;  the  note,  indeed,  may  be  very  full  at  the  anterior  borders  of 
the  lungs.  On  auscultation,  many  r&les  are  heard,  chiefly  the  fine  subcrepitant 
rariety,  with  sibilant  rhonchi.  There  may  really  be  no  signs  indicating  that 
the  parenchyma  of  the  lung  is  involved,  and  yet  even  at  this  early  stage,  within 
forty-eight  hours  of  the  onset  of  the  pulmonary  symptoms,  I  have  repeatedly, 
after  diphtheria,  found  scattered  nodules  of  lobular  hepatization.  Northrup, 
in  a  case  in  which  death  occurred  within  the  first  twenty-four  hours,  in  addi- 
tion to  the  extensive  involvement  of  the  smaller  bronchi,  found  the  intra- 
lobular tissue  also  involved  in  places.  The  dyspnoea  is  constant  and  progres- 
m  and  soon  signs  of  deficient  aeration  of  the  blood  are  noted.  The  face 
becomes  a  little  suffused  and  the  finger-tips  bluish.  The  child  has  an  anxious 
expression  and  gradually  enters  upon  the  most  distressing  stage  of  asphyxia. 
.At  first  the  urgency  of  the  symptoms  is  marked,  but  soon  the  influence 
of  the  toxins  on  the  nerve-centres  is  seen  and  the  child  no  longer  makes  stren- 
Jm%  efforts  to  breathe.  The  cough  subsides,  and,  with  a  gradual  increase 
in  lifidity  and  a  drowsy  restlessness,  the  right  ventricle  becomes  more  and 
more  distended,  the  bronchial  rales  become  more  liquid  as  the  tubes  fill  with 
nmcas,  and  death  follows.  These  are  symptoms  of  a  severe  case  of  broncho- 
pneumonia, or  what  the  older  writers  called  suffocative  catarrh. 

The  PHYSICAL  SIGNS  may  at  first  be  those  of  capillary  bronchitis,  as  indi- 
cated by  the  absence  of  dulness  and  the  presence  of  fine  subcrepitant  and 
whistling  rales.  In  many  cases  death  takes  place  before  any  definite  pneu- 
monic signs  are  detected.  When  these  exist  they  are  much  more  frequent  at 
the  bases,  where  there  may  be  areas  of  impaired  resonance  or  even  of  positive 
dulness.  When  numerous  foci  involve  the  greater  part  of  a  lobe  the  breathing 
may  become  tubular,  but  in  the  scattered  patches  of  ordinary  broncho-pneu- 
monia, following  the  fevers,  the  breathing  is  more  commonly  harsh  than 
Wowing.  In  grave  cases  there  is  retraction  of  the  base  of  the  sternum  and 
of  the  lower  costal  cartilages  during  inspiration,  pointing  to  deficient  lung 
expansion. 

DiagnouB. — With  lobar  pneumonia  it  may  readily  be  confounded  if  the 
areas  of  consolidation  are  large  and  merged  together.  It  is  to  be  remembered, 
as  Holt's  figures  well  show,  that  broncho-pneumonia  occurs  chiefly  in  children 
under  one  year,  whereas  lobar  pneumonia  is  more  common  after  the  third 
year.  Xo  writer  has  so  clearly  brought  out  the  difference  between  pneumonia 
at  these  periods  as  Gerhard,*  of  Philadelphia,  whose  papers  on  this  subject 
have  the  freshness  and  accuracy  which  characterized  all  the  writings  of  that 
eminent  physician.  Between  lobar  pneumonia  and  the  secondary  form  of 
brdDcho-pneumonia  the  diagnosis  is  easy.  The  mode  of  onset  is  essentially 
different  in  the  two  infections,  the  one  developing  insidiously  in  the  course 
or  at  the  conclusion  of  another  disease,  the  other  setting  in  abruptly  in  a 
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tiif  interstitial  inllammation  of  the  bronchi  and  alveolar  walls  is  the  special 
feature  of  hroncho-pnoimionia.  ^t 

The  histological  changes  in  the  aspiration  or  deglutition  broncho-pncu"^* 
monia  dtflcr  from  the  ordinary  post-febrile  form  in  a  more  intense  infiltra- 
tion of  the  airH?elJs  with  leucocvtes,  producing  suppuration  and  foci  of  soften- 
ing; even  £^ant]:Tt'ne  may  he  fircBent, 

Bacteriology, — The  or^nisms  most  commonly  found  in  broncho-pneumo- 
oia  are  M icrovoccus  lancmlatus,  Slreptocoa^us  pijogenes  (either  alone  or  wit 
the  pneuuKK'otx'Us),  Stajihf/fovnfriLs*  anrfus  et  albus,  Friedlander's  Baeilh 
pnt'umvnitF,  and  the  influenza  bacillus.  The  Klelss-Loeffler  bacillus  h  no 
infrequently  found  in  the  tiecondary  lesions  of  difditheria.  Except  the  pneu 
mocoecuB  these  microbes  are  rarely  found  in  pure  cultures.  In  the  loliular 
type  the  streptococcus  is  the  nioe^t  constant  organism,  in  the  pscndivloltar  il 
pneumoeoecus.     Mixed  infections  are  almost  the  rule  in  broncluvpneuniouia,] 

Terminations  of  Broacho-pneumonia. — (a)   In  rcsolniion,  which  wlien  ^ 
once  begins  goes  on  more  ra|jidly  than  in  fibrinous  pneumonia.     Broncho 
pneumonia  of  the  apices,  in   a   child,  persisting  for  three  or  more   weeli 
pnrtieularly  if  it  follow  measles  or  diplitheria.  is  often  tulnM'evddus.     In  tbcs 
instances,  when  resolution  is  supposed  to  be  delayed,  caseation  has  in  reatitj 
taken  place.     (6)  In  suppuration,  which  is  rarely  seen  apart  from  the  aspii 
tion  and  deglutittoti  forms,  in  which  it  is  extremely  common,     (c)   In  <;afi 
{jrene,  which  occurs   under  the  same  conditions,      {d)    In  fibroid  chunijes- 
chronic  broncho- pneu  monia — ^a   rare  termination   in   the   simple,  a   eomrao 
sequence  of  the  tuberculous,  disease.     Formerly  it  was  thrnight  that  one 
the  most  common   changes   in  broncho-pneumonia,  particularly  in   childr 
was  caseation ;  l>ut  this  is  really  a  ttiberculous  process,  the  natural  lerminatic 
of  an  originally  specific  broncho-pneumonia.     It  is  of  course  quite  possibli 
that  a  broneho-fineumnnia,  simple  in  its  origin*  may  euhsequently  be  the 
of  infection  by  Bacillus  tuberculosis. 

Symptoms, — The  primary  form  sets  in  ahmptly  with  a  chill  or  a  con 
vulsion.     The  child  has  not  had  a  previous  illness,  hut  there  may  have 
slight  exposure.     The  temperature  rises  rapidly  and  is  more  constant;  th 
physical  signs  are  more  local  and  there  is  not  the  widespread  diffuse  cat 
of  the  smaller  tubes.     Many  cases  are  mistaken  for  lobar  pneumonia, 
others  the  pulmonary  features  are  in  the  background  or  are  overlooked  ij 
tbe  intensity  of  the  general  or  cerebral  symptoms.     The  term intit ion  is  often 
by  crisis,  and  the  recovery  is  prompt.    The  mortality  of  this  form  is  slight 
S.  West  has  called  attention  to  the  importance  of  recognizing  these  primaf^ 
cases  and  to  their  resemblance  in  clinical  features  to  acute  lobar  pneuraoaia 
The  secondary  form  begins  usually  as  a  hroneliitis  of  the  smaller  tubes.    Muc 
confusion  has  arisen  from  the  descri])tion  of  capillary  bronchitis  as  a  sepa- 
rate affection,  whereas  it  is  only  a  part,  though  a  prinuiry  and  important  one, 
of  broncho-pneumonia.     At  the  outset  it  may  be  said  that  if  in  convalescence 
from    mensh's   or   whoopinej-eou^di    a   child    bas   an    accession    of   fever   with 
cough,  rapid  jnilse,  and  rapid  breathing,  and  if,  on  auscultation^  fine  r^lea 
are  heard  at  the  bases,  or  widely  spread  throughout  the  lungs,  even  though 
neither  consolidation  nor  blowing  breathing  can  be  detected,  the  diagno 
of  broncho-pneumonia  may  safely  be  made.     I  have  never  seen  in  a  fatal 
after  diphtheria  or  measles  a  capillary  bronchitis  as  the  sole  lesion.    The  ot 
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child  in  jzood  liealtli.  In  lobar  pneiimonia  the  disease  18  usually  unilateral,! 
in  l>roiic'!itH[ineuinoii!a  hi  lateral.  The  eliiif  1  rouble  arises  in  cases  of  priniaryl 
broneho-pneuiiionia,  whieli  hy  aggretration  o£  the  foci  involves  the  greater  I 
part  of  one  lobe.  Here  the  dirticulty  is  very  great,  and  the  physical  signs  1 
may  be  practically  identical,  but  in  broncho-pneumonia  it  is  much  more  likely 
that  a  lesion,  however  slight,  will  bo  found  on  the  other  side. 

A  still  more  diflieult  question  to  decide  is  wliether  an  existing  broncho- 
pneumonia is  simple  or  tuherculous.  In  many  inskxnces  the  deeieion  cannot 
be  made,  as  the  eircimistances  under  which  the  disease  occurts.  tlie  mode  of 
onset,  end  the  physical  signs  may  be  identical.  It  has  often  been  my  expe- 
rience that  a  case  lias  Ijeen  sent  down  from  the  cliildren's  ward  to  the  dead 
house  with  the  diagnosis  of  post-febrile  broncho-pneumonia  in  which  there 
was  no  suspicion  of  the  existence  of  tuberculosis;  but  on  section  there  were 
found  tuberculous  bronchial  glands  and  scattered  areas  of  broncho-pneumonia, 
some  of  which  were  distinctly  caseous,  wdiile  others  showed  signs  of  softening. 
It  is  WT'll  to  emphaf^ize  the  fact  that  tliere  are  many  cases  of  bronclio-pneu- 
monia  in  children  which  time  alone  enables  us  to  distinguish  from  tubercu*^ 
losis.  The  existence  of  extensive  disease  at  the  apices  or  central  regions  is 
suggestive  indication,  and  signs  of  softening  may  be  detected.  In  the  vomite 
matter,  which  is  broiiglit  up  after  severe  spells  of  coughing,  sputum  may  In 
picked  out  and  elastic  tissue  and  tubercle  bacilli  detected. 

It  must  not  be  forgotten  that,  as  in  lol)ar  pneumonia,  cerebral  s>inptomt 
may  mask  the  true  nature  of  the  disease,  and  may  even  lead  to  the  diagnosis 
of  meningitis.  I  recall  more  than  one  instance  in  which  it  could  not  be  sat^ 
isfactorily  determined  whether  the  infant  had  tuberculous  mcningitia  or 
cerebral  complication  of  an  acute  pulntonary  affection. 

Prognosis* — In  the  primary  form  tlie  outlnok  is  good.     In  children  ei 
feebled  by  const itutiona!  disease  and  prolonged  fevers  broncho-pneunionra 
terribly  fatal,  but  in  cases  coming  on  in  connect  inn  with  wliooping-cough  < 
after  measles  recovery  may  take  place  in  the  most  desperate  eases.     It  is  ii 
this  disease  that  the  trutli  of  the  old  maxim  is  shown — "Never  despair 
a  sick  child."    The  den tli  rate  in  children  under  five  has  been  variously  esti 
mated  at  from  30  to  TjO  per  cent.     After  diphtheria  and  measles  thin,  wir 
children  seem  to  stand  broncho-pneumonia  much  better  than  fat,  flabby  onvi 
In  adults  the  aspiration  or  deglutition  pneumonia  is  a  very  fatal  disease. 

Prophylaxis* — Much  can  be  done  to  reduce  the  probability  of  attack  af 
febrile  alTections.  Thus,  in  the  convalescence  from  measles  and  whoopiup 
cough,  it  is  very  important  that  the  child  should  not  he  exposed  to  cold,  par 
ticularly  at  night,  when  the  temperature  of  the  room  naturally  falls.  Tl 
use  of  light  flajinel  "combinations**  obviates  this  nocturnal  chill,  which  ]i 
I  am  sure,  an  important  factor  in  the  colds  and  ]n]lmonary  affections 
young  children.  The  catarrhal  troubles  of  the  nose  and  throat  should 
carefully  attended  to,  and  during  fevers  the  mouth  should  be  washed  two 
three  times  a  day  wdth  an  antiseptic  solution. 

Treatment— The  frecjuency  and  the  seriousness  of  broncho-pneumoni 
render  it  a  disease  which  taxes  to  the  utmost  the  resources  of  the  practitjonei 
There  is  no  acute  pulmonary  alFection  over  which  he  at  times  so  greatll 
despairs.  On  the  other  hand,  there  is  not  one  in  which  he  will  be  mor\ 
gratified  in  saving  patients  who  have  seemed  past  all  succor.     The  gene 
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measures  are  much  as  in  lobar  pneumonia.  The  patient  should  be  in  the  open 
iirif  pofisible;  if  indoors,  the  windows  should  be  wide  open  with  the  patient 
protected  from  drafts. 

(a)  Diet. — As  much  food  as  possible  should  be  given.  Milk  and  its 
modifications,  ice  cream,  eggs,  broths,  cocoa,  and  gruels  are  suitable.  Water 
should  be  given  freely  by  mouth  and  if  this  is  not  possible  by  the  bowel  or 
by  infusion.  Alcohol  is  usually  indicated  and  best  given  as  whisky  to  adults 
and  brandy  to  young  children.  The  bowels  should  be  opened  by  castor  oil 
or  ctlomel  and  care  taken  to  secure  a  daily  movement. 

(6)  Htdrotherapt. — This  may  be  given  by  various  methods  to  be  chosen 
for  each  patient,  depending  on  the  condition  and  results.  Sponges  may  be 
pTen  to  any  patient.  Packs  are  useful,  hot  if  there  is  much  restlessness  or 
cold  if  the  temperature  is  high,  or  baths  may  be  given  to  children  for  short 
periods,  using  water  at  95*^  F.  and  gradually  reducing  to  75"*  or  80"*  F. 
Applying  small  amounts  of  cold  water  to  the  chest  during  the  bath  is  some- 
timeg  useful,  particularly  if  the  respirations  are  shallow.  Compresses,  made 
out  of  linen  covered  by  flannel  or  of  flannel  alone,  wrung  out  of  water  at  60** 
to  70®,  are  particularly  indicated  and  should  be  changed  every  one  or  two 
bours.  They  should  not  be  covered  by  oiled  silk.  A  mustard  bath  is  of  value 
for  duldren,  especially  early  in  the  attack.  Alternate  douches  of  hot  and 
cold  water  are  useful,  particularly  in  children,  when  the  condition  is  severe. 
Hydrotherapy  is  especially  indicated  for  patients  with  high  fever,  delirium 
or  itopor,  severe  toxaemia,  or  circulatory  failure. 

(e)  Local  Applications. — Poultices  have  gone  out  of  fashion  but  are 
wmetimes  of  value.  They  should  be  light  and  are  best  kept  in  place  by  being 
dipped  in  pockets  in  a  flannel  jacket  which  is  constantly  worn  so  that  the  poul- 
tice can  be  replaced  without  disturbing  the  patient.  The  use  of  dry  cups  is 
often  advised ;  they  should  be  applied  frequently.  The  ice  bag  should  be  used 
if  it  gives  comfort. 

(d)  Medicinal. — The  indications  must  be  carefully  studied  and  drugs 

thich  may  disturb  the  stomach  given  with  care.    If  cough  is  distressing  the 

Bftof  the  compound  tincture  of  benzoin  in  an  inhalation  should  be  tried.   The 

expectorant  drugs  may  aid  and  of  these  ammonium  chloride  (gr.  ii  to  v,  0.13 

to  0.3  gm.)  and  the  wine  of  ipecacuanha  (^  x  to  xx,  0.6  to  1.3  c.  c.)  are 

ilie  mogt  useful.    To  tht*se  a  sedative,  such  as  paregoric  (3  i,  4  c.  c),  codeia 

(gr.  },  0.016  gm.)  or  heroin  (gr.  1-20,  0.0032  gm.)  should  be  added  if  the 

m^  is  very  distressing.    Strychnine  hypodermically  (gr.  1-40  to  1-20,  O.OOIG 

to  0.0032  gm.)   is  an  aid  to  the  respiratory  centre  and  to  the  circulation. 

For  circulatory  failure  the  treatment  is  the  same  as  described  under  lobar 

poeomonia.    With  increasing  difficulty  in  getting  up  the  secretions  an  emetic 

nuij  be  given,  but  only  to  robust  patients.    Ipecacuanha  or  apomorpliine  hyj)o- 

famically  should  be  employed.     Inhalations  of  oxygen  are  advisable  if  tliey 

pre  reh'ef  to  the  dyspnoea  and  lessen  cyanosis. 

In  old  persons  early  stimulation  is  usually  advisable  and  every  effort 
Aonld  be  made  to  persuade  them  to  take  nourishment.  Cold  applications  or 
rpoDges  must  be  used  with  caution  and  the  use  of  heat  is  generally  better. 
At  til  agi*8  frequent  change  in  position  is  advisable  and  in  younf]^  rliil- 
•irrn  this  may  be  done  by  taking  them  out  of  bed  and  holding  them  in  the 
irmt. 
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C.     OTHER  PNEUMOCOCCIC   INFECTIONS 

The  organism  is  widely  distributed  and  cauQes  a  number  of  important 
affections  other  than  pulmonary,  of  which  the  following  are  the  most  imr 
portant : 

1.  Acute  Septicaemia. — A  few  instances  have  been  reported  in  which  with- 
out any  recognized  local  lesion  there  has  been  a  general  infection  with  the 
pneumococcus.  In  Townsend's  case,  a  girl,  aged  six,  had  pain  in  the  abdomen, 
vomiting  and  a  temperature  of  104.2''  F.  without  any  throat  affection.  Death 
occurred  in  thirty  hours,  and  a  general  infection  with  the  organism  was  found 
in  the  blood,  spleen,  lungs  and  kidneys. 

2.  Local  Affections. — The  local  affections  caused  by  the  pneumococcus  are 
very  numerous  and  will  be  described  under  their  appropriate  sections.  In  the 
mouth,  erosions,  gingivitis  and  glossitis;  in  the  pharynx,  inflammation  and 
tonsillitis;  in  the  ear,  acute  and  chronic  suppuration;  in  the  accessory  sinuses, 
of  which  it  is  a  common  habitat,  inflammation  and  suppuration ;  in  the  mem" 
brane  of  the  brain  it  is  a  common  cause  of  primary  and  secondary  meningitis; 
in  tlie  bronchi  it  has  been  found  associated  with  acute  and  chronic  bronchitis, 
and  bronchiectasis;  in  the  lungs,  in  addition  to  the  two  important  diseases 
already  considered,  it  may  cause  acute  oodema  and  is  associated  with  tuber- 
culosis and  many  chronic  affections.  It  has  been  found  in  acute  pleurisy  and 
it  is  one  of  the  common  causes  of  empyema;  acute  arthritis,  primary  and 
secondary  forms;  acute  peritonitis,  particularly  in  children;  appendicitis; 
endocarditis;  pyelitis  and  local  abscesses  in  various  parts  may  be  caused  by  it. 

Vn.    OEBEBBO-SPINAL   FEVER 

Definition. — An  infectious  disease,  occurring  sporadically  and  in  epidem- 
ics, caused  by  the  Diplococcus  intra ccllularis,  characterized  by  inflammation  of 
the  cerebro-spinal  meninges  and  a  clinical  course  of  great  irregularity. 

The  affection  is  also  known  by  the  names  of  malignant  purpuric  fever, 
petechial  fever,  and  spotted  fever. 

History. — A'ieusseux  first  described  a  small  outbreak  in  Geneva  in  1805. 
In  180G  L.  Danielson  and  E.  Mann  (Medical  and  Agricultural  Register,  Bos- 
ton) gave  an  account  of  "a  sint::ular  and  very  mortal  disease  which  lately 
made  its  appearance  in  Medfield,  Mass."  The  Massachusetts  Medical  Society, 
in  1809,  a|)pointed  Jam(»s  Jackson,  Thomas  Welch,  and  J.  C.  Warren  to 
investigate  it.  Elisha  North's  little  book  (1811)  gives  a  full  account  of  the 
early  epidemics.  Stille's  monograph  (1807)  and  the  elaborate  section  in  vol. 
i  of  Joseph  Jones'  works  contain  details  of  the  later  American  outbreaks.  In 
his  Geographical  Patholog}%  Hirsch  divides  the  outbreaks  into  four  periods: 
From  1805  to  1830,  in  which  the  disease  was  most  prevalent  throughout  the 
United  States;  a  second  period,  from  1837  to  1850,  when  the  disease  pre- 
vailed extensively  in  France,  and  there  were  a  few  outbreaks  in  the  United 
States;  a  third  period,  from  1854  to  1874,  when  there  were  outbreaks  in 
Europe  and  several  extensive  epidemics  in  America.  During  the  Civil  War 
there  were  comparatively  few  cases.  It  prevailed  extensively  in  the  Ottawa 
Valley  early  in  the  seventies.  In  the  fourth  period,  from  1875  to  the  present 
time,  the  disease  has  broken  out  in  a  great  many  regions.     During  the  past 
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twenty  years  there  have  been  localized  outbreaks  in  many  lands.  In  the 
Tnited  States,  during  1898-1899,  it  prevailed  in  mild  form  in  27  states. 
Since  1899  there  have  been  extensive  outbreaks  in  Silesia,  and  in  the  cities 
ot  the  United  States  on  the  Atlantic  coast.  In  New  York  in  1904-5  there 
Fere  6,755  cases  and  3,455  deaths.  In  the  British  Isles  there  have  been  epi- 
demics in  Glasgow  and  Belfast,  and  a  few  scattered  outbreaks.  In  Glasgow 
in  1907  there  were  nearly  1,000  cases  with  595  deaths  (Chalmers).  In  Bel- 
fast in  the  eighteen  months  ending  June,  1908,  there  were  725  cases  with  548 
deaths  (Robb).  The  wave  of  epidemic  prevalence  during  the  past  three  years, 
1909-12,  has  been  subsiding.  There  were  only  130  deaths  in  England  and 
Wales  in  1909. 

Etiology. — Cerebro-spinal  fever  occurs  in  epidemic  and  in  sporadic  forms. 
The  epidemics  are  localized,  occurring  in  certain  regions,  and  are  rarely  very 
widespread.  As  a  rule,  country  districts  have  been  more  afflicted  than  cities. 
Mining  districts  and  seaports  have  suffered  most  severely.  The  outbreaks 
have  occurred  most  frequently  in  the  winter  and  spring.  The  concentration 
of  individuals,  as  of  troops  in  large  barracks,  seems  to  be  a  special  factor,  and 
epidemics  on  the  Continent  show  how  liable  recruits  and  young  soldiers  arc 
to  the  disease.  In  civil  life  children  and  young  adults  are  most  susceptible. 
Of  Eoplik's  77  cases  60  per  cent,  were  under  two  years  of  age.  Over-exertion, 
long  marches  in  the  heat,  depressing  mental  and  bodily  surroundings,  and 
the  misery  and  squalor  of  the  large  tenement  houses  in  cities  are  predisposing 
causes.  The  disease  is  not  highly  contagious,  and  is  probably  not  transmitted 
bv  clothing  or  the  excretions.  It  is  very  rare  to  have  more  than  one  or  two 
cases  in  a  house,  and  in  a  city  epidemic  the  distribution  of  the  cases  is  very 
irregular.  Councilman  found  five  instances  in  which  the  same  individual  is 
reported  to  have  had  the  disease  twice.  Meningitis  carriers,  persons  who  have 
the  germ  in  their  throats  or  noses,  but  who  are  themselves  unaffected,  play 
an  important  role  in  transmitting  the  disease. 

Sporadic  cerebrospinal  fever  occurs  in  all  civilized  countries.  The  disease 
lingers  indefinitely  after  an  outbreak,  and  in  all  large  cities  a  moderate  num- 
ber of  cases  occur  every  year.  The  meningitis  in  children,  known  as  the 
simple  or  posterior  basic,  is  the  sporadic  form.  It  has  two  suggestive  features 
of  similarity  in  the  seasonal  incidence  and  in  the  fact  that  patients  recover. 
Still  determined  the  identity  of  the  organism  with  the  meningococcus,  and  the 
view  has  been  confirmed  by  Koplik  and  many  others. 

Bacteriology. — In  1877  Weiehselbaum  described  an  organism,  the  Diplo- 
coccus  intracellularis  meningitidis,  which  was  probably  the  same  as  one 
previously  found  by  Leichtenstem.  In  the  tissues  tlio  organism  is  almost  con- 
stantly within  the  polvnuclear  leucocytes.  In  cultures  it  has  well-character- 
ized features,  and  is  distinguishable  from  the  pneumococcus.  Since  Weichsel- 
baum's  observations  this  organism  has  been  met  with  in  all  carefully  studied 
epidemics  of  the  disease.  The  studies  of  Councilman  in  Boston  and  the 
numerous  observers  in  the  Glasgow,  Belfast,  New  York,  and  Silesian  epidem- 
ics have  confirmed  the  constancy  of  this  organism  in  the  disease.  Three 
important  facts  have  been  brought  out — the  presence  of  the  germ  in  fully 
half  the  cases  in  the  naso-pharynx,  the  existence  of  it  in  healthy  contacts,  and 
the  preparation  of  a  curative  serum,  to  be  referred  to  later. 

Korbid  Anatomy. — In  malignant  cases   there  may  be  no  characteristic 
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changes,  the  brain  and  spinal  cord  showing  only  extreme  congestion,  which 
was  the  lesion  described  by  Vieusseux.  In  a  majority  of  the  acutely  fatal 
cases  death  occurs  within  the  first  week.  There  is  intense  injection  of  the 
pia-arachnoid.  The  exudate  is  usually  fibrino-purulent,  most  marked  at  the 
base  of  the  brain,  where  the  meninges  may  be  greatly  thickened  and  plastered 
over  with  it.  On  the  cortex  there  may  be  much  lymph  along  the  larger  fissures 
and  in  the  sulci;  sometimes  the  entire  cortex  is  covered  with  a  thick,  puru- 
lent exudate.  It  deserves  to  be  recorded  that  Danielson  and  Mann  made  five 
autopsies  and  were  the  first  to  describe  "a  fiuid  resembling  pus  between  the 
dura  and  pia  mater.*^  The  cord  is  always  involved  with  the  brain.  The 
exudate  is  more  abundant  on  the  posterior  surface,  and  involves,  as  a  rule, 
the  dorsal  and  lumbar  regions  more  than  the  cervical  portion. 

In  the  more  chronic  cases  there  is  general  thickening  of  the  meninges  and 
scattered  yellow  patches  mark  where  the  exudate  has  been.  The  ventricles 
in  the  acute  cases  are  dilated  and  contain  a  turbid  fiuid,  or  in  the  posterior 
cornua  jiure  pus.  In  the  chronic  cases  the  dilatation  may  be  very  great.  The 
brain  substance  is  usually  a  little  softer  than  normal  and  has  a  pinkish  tinge; 
foci  of  hffiniorrhage  and  of  encephalitis  may  be  found.  The  cranial  nerves  are 
usually  involved,  particularly  the  second,  fifth,  seventh,  and  eighth.  The 
spinal  nerve  roots  are  also  found  imbedded  in  the  exudate. 

Microscopically,  the  exudate  consists  largely  of  polynuclear  leucocytes 
closely  packed  in  a  fibrinous  material.  In  some  instances  there  are  foci  of 
purulent  infiltration  and  haBmorrhage.  The  neuroglia  cells  are  swollen,  with 
large,  clear,  and  vesicular  nuclei.  The  ganglion  cells  show  less  marked 
changes.  Diplococci  are  found  in  variable  numbers  in  the  exudate,  being  more 
numerous  in  the  brain  than  in  the  cord. 

In  one  of  the  Boston  cases,  examination  of  the  nasal  secretion  during  life 
showed  dij)lococci,  and  in  this  instance  there  was  found  post  mortem  a  puru- 
lent infiltration  of  the  mucous  membrane.  In  two  other  cases  this  membrane 
was  normal. 

PncMunonia  and  pleurisy  have  been  described  in  the  disease.  •  Councilman 
reports  that  in  13  cases  there  was  congestion  with  oedema,  in  7  broncho-pneu- 
monia, in  2  characteristic  croupous  pneumonia  with  pneumococci;  in  8 
pntMimonia  due  to  the  diplococcus  intracellularis  was  present. 

The  spleen  varies  a  good  deal  in  size.  In  only  three  of  the  Boston  fatal 
(•UHCH  was  it  found  much  enlarged.  The  liver  is  rarely  abnormal.  Acute 
tirphrHis  in  sometimes  present  The  intestines  show  sometimes  swelling  of 
(he  fnllifh»H. 

Symptomi. — Oases  differ  remarkably  in  their  characters.  Many  different 
forms  havi*  Imh^u  described.     These  are  perhaps  best  grouped  into  three  classes: 

((/)  M.MJdNANT  Form. — This  fulminant  or  apoplectic  type  is  found  with 
variable  friMpiency  in  epidemics.  It  may  occur  sporadically.  The  onset  is 
HUflden,  tiHunlly  with  violent  chills,  headache,  somnolence,  spasms  in  the  mus- 
cIcH.  great  «h»pression,  moderate  elevation  of  temperature,  and  feeble  pulse, 
whit'li  may  fall  to  fifty  or  sixty  in  the  minute.  Usually  a  purpuric  rash  de- 
veh>pH.  In  a  Philadelphia  case,  in  1888,  a  young  girl,  apparently  quite  well, 
dii'd  within  twenty  hours  of  this  form.  There  are  cases  on  record  in  which 
death  has  <MM*urnMl  within  a  shorter  time.  Stills  tells  of  a  child  of  five  years, 
In  whom  death  oivurred  after  an  illness  of  ten  hours;  and  refers  to  a  case 
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reported  by  Gordon,  in  which  the  entire  duration  of  the  illness  was  only  five 
boors.     Two  of  Viensseux's  eases  died  within  twenty-four  hours. 

(6)  Ordinary  Form. — The  stage  of  incubation  is  not  known.  The  dis- 
ease usaally  sets  in  suddenly.  There  may  be  premonitory  symptoms:  head- 
ache,  pains  in  the  back,  and  loss  of  appetite.  More  commonly,  the  onset  is 
with  headache,  severe  chill,  and  vomiting.  The  temperature  rises  to  101  "*  or 
102**.  The  pulse  is  full  and  strong.  An  early  and  important  symptom  is  a 
painful  stiffness  of  the  muscles  of  the  neck.  The  headache  increases,  and 
there  are  photophobia  and  great  sensitiveness  to  noises.  Children  become 
?ery  irritable  and  restless.  In  severe  cases  the  contraction  of  the  muscles  of 
the  neck  sets  in  early,  the  head  is  drawn  back,  and  when  the  muscles  of  the 
back  are  also  involved,  there  is  orthotonos,  which  is  more  common  than 
opisthotonos.  The  pains  in  the  back  and  in  the  limbs  may  be  very  severe. 
The  motor  symptoms  are  most  characteristic.  Tremor  of  the  muscles  may 
be  present,  with  tonic  or  clonic  spasms  in  the  arms  or  legs.  Rigidity  of  the 
muscles  of  the  back  or  neck  is  very  common,  and  the  patient  lies  with  the 
body  stiff  and  the  head  drawn  so  far  back  that  the  occiput  may  be  between 
the  shoulder-blades.  Except  in  early  childliood  convulsions  are  not  common. 
Strabismus  is  a  frequent  and  important  symptom.  Spasm  of  the  muscles  of 
the  face  may  also  occur.  Cases  have  been  described  in  which  the  general 
rigidity  and  stiffness  was  such  that  the  body  could  be  moved  like  a  statue. 
Paralysis  of  the  trunk  muscles  is  rare,  but  paralysis  of  the  muscles  of  the  eye 
and  the  face  is  not  uncommon. 

Of  sensory  symptoms,  headache  is  the- most  dominant  and  persists  from 
the  outset.  It  is  chiefly  in  the  back  of  the  head,  and  the  pain  extends  into 
the  neck  and  back.  There  may  be  great  sensitiveness  along  the  spine,  and  in 
many  cases  there  is  general  hyperaesthesia. 

The  psychical  symptoms  are  pronounced.  Delirium  occurs  at  the  onset, 
occasionally  of  a  furious  and  maniacal  kind.  The  patient  may  display 
marked  erotic  symptoms  at  the  onset.  The  delirium  gives  place  in  a  few  days 
to  stupor,  which,  as  the  effusion  increases,  deepens  to  coma. 

The  temperature  is  irregular  and  variable.  Keiuissions  occur  frequently, 
and  there  is  no  uniform  or  typical  curve  during  the  disease.  In  some  in- 
stances there  has  been  little  or  no  fever.  In  others  the  temperature  may 
reach  105^  or  106**  F.,  or,  before  death,  108**  F.  The  pulse  may  be  very 
rapid  in  children;  in  adults  it  is  at  first  usually  full  and  strong.  In  some 
cases  it  is  remarkably  slow,  and  may  not  be  more  than  fifty  or  sixty  in  the 
minute.  Sighing  respirations  and  Cheyne-Stokcs  breathing  are  met  with  in 
some  instances.  Unless  there  is  pneumonia  the  respirations  are  not  often 
increased  in  frequency. 

The  cutaneous  symptoms  of  the  disease  are  important.  Herpes  occurs 
with  a  frequency  almost  equal  to  that  in  pneumonia  or  intermittent  fever. 
The  petechial  rash,  which  has  given  the  name  spotted  fever  to  the  disease,  is 
very  variable.  Stille  states  that  of  98  cases  in  the  Philadelphia  Hospital,  no 
eruption  was  observed  in  37.  In  the  Montreal  cases  petechise  and  purple 
spots  were  common.  They  appear  to  have  been  more  frequent  in  the  epidemics 
in  America  than  in  Europe.  The  petechise  may  be  numerous  and  cover  the 
entire  skin.  An  erythema  or  dusky  mottling  may  be  present.  In  some  in- 
stances there  have  been  rose-colored  hypera3ruic  spots  like  the  typhoid  rash. 


iU 


SPECIFIC    IXFECTIOUS    DISEASES 


IJrticara  or  erythciiia  nodosum,  etiliyma,  pemplii^iiB.  and  in  rare  instaoGes 
gaDjsrrent'  uf  tho  t?kin  have  hetn  noted, 

Leut'otvtosis  is  an  early  and  conjslunt  feature,  and  ranges  from  25.000  to 
40,000  per  cubic  niilliixitirc.  It  peri^i^ts  rwn  m  the  must  prntracted  caseg. 
The  diphx'occus  intracelhilaris  has  been  isolaled  from  the  blood  during  life 
and  demonstrated  in  the  leucocytes. 

As  already  stated,  vomiting  may  be  a  special  feature  at  the  unset;  but,  as 
a  rule,  it  gradually  subsides.  In  some  in^stanees,  however,  it  persists  and 
be^eomes  the  most  serious  and  distressing  of  the  symptoms.  Diarrhoea  is  not 
common,  the  knvclB  being  usually  constipated.  The  alidomen  is  not  tender 
In  the  aeiite  form  the  spleen  is  usually  enlarged. 

The  urine  is  sometimes  albuminous  and  the  quantity  may  be  increased. 
Glycosuria  has  been  noted  in  some  instances,  and  in  the  malignant  types 
haBmaturia. 

The  duration  of  the  disease  ie  extremely  variable.  Eirseh  rightly  states 
that  it  may  range  l}etween  a  few  hours  and  stneral  months.  More  than  half 
of  tlie  deaths  occur  witiiin  the  iirst  five  days.  In  favorable  cases,  after  the 
symptoms  have  persisted  for  five  or  six  days,  improvement  is  indicated  by  a 
lessening  of  the  spasm,  reduetion  of  I  lie  fever,  and  a  return  of  the  intelli- 
gence. A  sudden  fall  in  the  temperature  is  of  bad  nmcn.  Convalefc^conce  is 
extremely  tedious,  and  may  be  interrupted  by  complications  and  seqnelse  to 
be  noted, 

(r)  Anomalous  Forms. — (1)  Abortite  Tijpe.—'T\iQ  attack  sets  in  with 
great  severity,  but  in  a  day  or  two  the  symptoms  suljside  and  convalescence  is 
rapid.  Striimpell  would  distinguish  between  this  ahurtive  variety^  which  be- 
gins with  such  intensity,  and  the  mild  ambulant  cases  described  by  certain 
writers.  He  reports  a  ease  in  which  the  meningeal  symptoms  set  in  with  the 
greatest  intensity  and  persisted  for  four  days,  the  temperature  rising  to  105.6** 
F.  On  the  fiftli  day  the  patient  entered  upon  a  rapid  and  satisfactory  con- 
valeseenee.  In  the  mild  cases,  as  distinguislied  from  tlu^  abortive,  the  patients 
complain  of  headache,  nausea,  sensations  of  discomfort  in  the  back  and  limbs, 
and  stitfni^s  in  tlie  neck.  There  is  little  or  no  fever,  and  only  moderate  vomit- 
ing. These  cases  could  be  recognized  only  during  the  prevalence  of  an  epi- 
demic. 

(2)  An  intvrmilieni  type  has  been  observed  in  many  epidemics,  and  is 
recognized  by  von  Ziemssen  and  Stille.  It  is  characterized  by  exacerbations 
of  fever,  which  may  recur  daily  or  every  second  day,  or  follow  a  curve  of  an 
intermittent  or  remittent  character.  The  pyrexia  resembles  that  of  pya?mia 
rather  than  malaria, 

(3)  Chronir  Form, — ITeubner  states  that  this  is  a  relatively  frequent 
form,  though  it  does  not  seem  to  be  recognized  by  many  writers  on  the  sub- 
ject. An  attack  may  be  protracted  for  from  two  to  five  or  even  six  months, 
and  may  cause  the  most  intense  marasmus.  It  is  characterized  hy  a  series  of 
recurrences  of  the  fever,  and  may  present  the  most  complex  symptomatnlog}% 
It  is  not  improbable  that  in  these  protracted  cases  chronic  hyilroeephaliis  or 
abscess  of  tlie  brain  is  present.  This  form  differs  distinctly  from  tlie  inter- 
mittent type.  Three  cases  in  our  series  were  of  this  chronic  form ;  in  one 
the  disease  persisted  for  ninety  days. 

Complications*— Pleurisy,  pericarditis,  and  jjarotitis  are  not  uncommon, 
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PDeumonia  is  described  as  frequent  in  certain  outbreaks.  Immermann 
found,  during  the  Erlangen  epidemic,  many  instances  of  the  combination  of 
pneumonia  with  meningitis,  but  it  does  not  seem  possible  to  determine  whether, 
in  such  cases,  pneumonia  is  the  primary  disease  and  the  meningitis  secondary, 
or  vice  versa.  The  frequency  with  which  inflammation  of  the  meninges  of 
the  brain  complicates  pneumonia  is  well  known.  Councilman  suggests  that 
the  pneumonia  of  the  disease  is  not  the  true  croupous  form,  but  due  to  the 
diplococcus  meningitidis.  This  was  found  in  eight  of  the  Boston  cases,  and 
in  one  it  was  so  extensive  that  it  could  have  been  mistaken  for  the  ordinary 
eroupoug  pneumonia.  Cerebro-spinal  fever  sometimes  prevails  extensively  with 
ordinary  pneumonia,  as  in  New  York  in  the  winter  of  1903-^04.  Arthritis 
has  been  the  most  frequent  complication  in  certain  epidemics.  Many  joints 
are  affected  simultaneously,  and  there  are  swelling,  pain,  and  exudation,  some- 
times serous,  sometimes  purulent.  This  was  first  observed  by  James  Jack- 
son, Sr.,  in  the  epidemic  which  he  described.     Enteritis  is  rare. 

Headache  may  persist  for  months  or  years  after  an  attack.  Chronic  hydro- 
cephalus occurs  in  certain  instances  in  children.  The  symptoms  of  this  are 
"paroxysms  of  severe  headache,  pains  in  the  neck  and  extremities,  vomiting, 
loss  of  consciousness,  convulsions,  and  involuntary  discharges  of  faeces  and 
urine"  (von  Ziemssen).  Mental  feebleness  and  aphasia  have  occasionally 
been  noted. 

Paralysis  of  individual  cranial  nerves  or  of  the  lower  extremities  may  per- 
sist for  some  time.  In  some  of  these  cases  there  may  be  peripheral  neuritis, 
IS  Kills  suggested. 

Special  Senses. — Eye. — Optic  neuritis  may  follow  involvement  of  the 
nerve  in  the  exudation  at  the  base.  Acute  papillitis  was  found  in  6  out  of  40 
cases  examined  by  Randolph.  The  inflammation  may  extend  directly  into  the 
eve  along  the  pia-arachnoid  of  the  optic  nerve,  causing  purulent  choroido-iritis 
or  even  keratitis.  A  neuritis  of  the  fifth  nerve  may  be  followed  by  keratitis 
and  purulent  conjunctivitis. 

Ear, — Deafness  very  often  follows  inflammation  of  the  labyrinth.  Otitis 
media,  with  mastoiditis,  may  occur  from  direct  extension.  In  G4  cases  of 
meningitis  which  recovered,  Moos  found  that  55  per  cent,  wore  deaf.  He  sug- 
gests that  the  abortive  form  of  the  disease  may  be  responsible  for  many  cases 
of  early  acquired  deafness.  In  children  this  not  infrequently  leads  to  deaf- 
mutism.  Von  Ziemssen  states  that  in  the  deaf  and  dumb  institutions  of  Bam- 
her^  and  Nuremberg,  in  1874,  a  majority  of  the  pupils  had  become  deaf  from 
epidemic  cerebro-spinal  meningitis. 

Nose, — Coryza  is  not  infrequent  early  in  the  disease,  and  Striimpell  says 
that  in  many  of  his  cases  nasal  catarrh  preceded  the  meningitis.  He  suggests 
that  the  latter  may  be  caused  by  infection  from  the  nose.  Certainly  the  nasal 
secretion  appears  frequently  to  contain  the  diplococci — in  18  cases  examined  by 
Scherrer,  and  in  10  out  of  15  of  the  Boston  cases. 

DiAgBodi. — Much  has  been  done  of  late  to  enable  the  practitioner  to 
recognize  definitely  the  existence  of  meningitis  and  of  the  various  forms. 

(a)  General  Features. — ^The  fever,  headache,  delirium,  retraction  of  tl:e 
neck,  tremor,  and  rigidity  of  the  muscles  are  most  important  signs.  As  al- 
ready mentioned,  in  the  meningitis  of  cerebro-spinal  fever  the  spinal  symptoms 
are  very  much  more  marked  than  in  the  other  forms.     One  has  constantly  to 
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bear  in  mind  that  certain  cases  of  typhoid  fever  and  of  pneumonia  closely  simu- 
late cerebro-spinal  meningitis.  Long  ago  Stokes  made  the  wise  observation 
that  "there  is  no  single  nervous  symptom  which  may  not  and  does  not  occnr 
independently  of  any  appreciable  lesion  of  the  brain,  nerves,  or  spinal  cord;* 

(6)  Among  the  special  diagnostic  features  may  be  mentioned: 

Kernig*8  Sign. — When  the  thigh  is  flexed  at  right  angles  to  the  abdomen, 
the  leg  can  be  extended  upon  the  thigh  nearly  in  a  straight  line.  If  menin- 
gitis be  present,  strong  contractures  of  the  flexors  prevent  the  full  extension 
of  the  leg  on  the  thigh. 

Jinulzi'tisJcis  t>ign, — Flexing  the  head  on  the  chest  causes  flexion  of  the 
legs  at  the  hip  and  knee  joints,  and  flexing  one  leg  on  the  trunk  produces  the 
same  movement  in  the  other  leg. 

Lumbar  Puncture, — The  procedure  is  quite  harmless,  and  in  a  majority 
of  the  cases  can  be  done  without  general  anaesthesia,  with  the  aid  of  a  local 
freezing  mixture.  As  a  rule,  it  is  best  in  children  to  give  a  whiflE  or  two  of 
chloroform.  The  patient  is  turned  on  the  side  with  the  back  bowed  and  the 
knees  drawn  up.  As  a  rule,  there  is  no  difliculty  in  finding  the  spinal  pro- 
cesses, and  with  the  thumb  or  index  finger  of  the  left  hand  as  a  guide,  a  small 
aspirator  needle  is  inserted  slightly  to  one  side  of  the  median  line  and  thrust 
deeply  into  the  third  lumbar  interspace  in  an  upward  and  inward  direction. 
At  a  variable  distance,  according  to  the  age  and  musculature,  the  needle  enters 
the  spinal  canal — about  two  and  a  half  centimetres  in  infants  and  from  four 
to  six  centimetres  in  adults.  The  fluid  runs,  as  a  rule,  drop  by  drop,  and 
when  meningitis  is  present  it  is  usually  turbid,  sometimes  purulent,  occasion- 
ally bloody.  Meningitis  may  be  present  with  a  clear  fluid.  The  pressure 
under  which  the  fluid  flows  may  reach  250-300  mm.,  the  normal  being  about 
120  mm.  Cover-glass  preparations  should  be  made  and  studied,  and  the  char- 
acter of  the  organisms  carefully  noted.  The  cover-slip  preparations  may  give 
the  diagnosis  at  once.  In  acute  cases  of  cerebro-spinal  fever  the  organisms 
may  be  yiresent  in  Inrge  numbers.  There  is  rarely  any  difficulty  in  deter- 
mining betwiHjn  the  pneumococcus  and  the  diplococcus  intracellularis. 
Should  the  fluid  be  sterile  and  tuberculosis  suspected,  a  guinea-pig  may  be 
inoculated. 

Prognosis. — Ilirsch  states  that  the  mortality  has  ranged  in  various  epi- 
demics from  20  to  75  per  cent.  In  children  tlie  death  rate  is  much  higher 
than  in  adults.  The  earlier  in  the  course  the  serum  is  given  the  better  the 
outlook. 

Prophylaxis.— The  patient  should  be  isolated  and  the  secretions  from  the 
nose,  the  sputum  and  urine  disinfected.  A  carbolic  mouth  wash  and  an  anti- 
septic spray  for  the  nose  should  be  used.  The  attendants  should  adopt 
measures  to  keep  the  nose  and  mouth  cl(\an. 

Treatment.— Tlie  patient  should  ho  kept  as  (luiet  as  possible,  handled 
gently,  and  all  caus<^s  of  irritation  removed.  Special  attention  should  be  given 
to  the  care  of  the  skin  owing  to  tlie  danger  of  Ix^lsores.  The  hair  should 
1)0  clipiH'd  close  and  an  ice  bag  applied  to  the  head.  The  diet  should  be  liquid, 
as  concentrated  as  possible,  and  given  at  sliort  intervals.  If  swallowing  is 
dimcult  tlie  patient  can  be  fed  through  a  tube.  Water  should  be  given  freely. 
The  l)owels  are  to  be  oi)ened  by  a  calomel  and  saline  ])urge,  and  la.xatives  or 
enemata  used  later  if  necessary.     For  severe  headache,  general  pains  or  vomit- 
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ing,  morphia  hypodennically  is  usually  best.     The  administration  of  hexa- 
niethylenamine,  sixty  grains  (4  gra.)  a  day  is  worthy  of  a  trial. 

Serum  Therapy. — To  Flexner  we  owe  the  specific  serum  which  has  re- 
versed the  mortality  and  recovery  rates — one  of  the  most  striking  advances  in 
modem  therapy.  It  should  be  given  as  early  as  possible  in  the  course  and 
also  in  doubtful  cases.  Whenever  the  fluid  obtained  by  lumbar  puncture  is 
purulent  the  serum  should  be  given,  but  repeated  only  if  the  meningococcus 
is  found.  Before  giving  the  serum  as  much  cerebro-spinal  fluid  as  possible 
should  be  withdrawn.  If  this  has  been  large  in  amount  (over  40  c.  c.)  and 
in  mere  cases,  45  c.  c.  of  the  serum  should  be  introduced  through  the  needle. 
In  ordinary  cases  30  c.  c.  of  the  serum  should  be  given.  In  all  cases  with 
abnormal  resistance  to  the  injection  of  serum  after  an  amount  equal  to  the 
fluid  removed  has  been  injected,  it  is  well  to  stop.  If  the  symptoms  are  very 
severe  or  increasing,  the  injection  should  be  repeated  in  twelve  hours.  Other- 
wise the  usual  dose  (30  c.  c.)  should  be  given  daily  for  four  days.  If  diplococci 
tre  fonnd  after  this,  daily  injections  should  be  continued.  Continuance  or 
eiacerbation  of  the  symptoms  demands  further  injections.  If  the  condition 
remains  stationary  after  four  days^  interval,  the  four  daily  injections  should 
be  given  again  and  this  repeated  until  the  diplococci  disappear  and  the 
symptoms  abate.  In  the  chronic  forms  the  serum  should  be  given  if  diplococci 
are  present  and  in  the  posterior  basic  form  in  the  hope  of  benefit. 

Htdrotherapy. — This  may  give  relief  to  the  symptoms.  Hot  baths  are 
best  it  a  temperature  of  lOO"*  given  for  fifteen  minutes  every  three  hours. 
Hot  packs  may  be  used  instead. 

Lumbar  Puncture. — Done  for  injection  of  the  serum  it  is  often  of  value 
in  itself.  Severe  headache  and  marked  cerebral  features  are  indications.  As 
mneh  fluid  as  possible  should  be  removed  and  if  it  escapes  under  high  pressure 
early  repetition  is  advisable.  It  should  be  done  early  and  frequently  with  signs 
of  accumulation  of  fluid  in  the  ventricles. 

Complications. — Conditions  due  to  extension  to  the  cranial  nerves  are 
not  influenced  by  treatment.  Otitis  requires  early  incision  and  arthritis  rest, 
Iwal  applications  and  incision  if  suppuration  occurs.  With  signs  of  dilatation 
of  the  ventricles,  drainage  of  the  ventricle  and  injection  of  serum  should  be 
considereil.  In  proper  hands  there  is  little  risk.  In  tlie  chronic  cases  every 
effort  should  be  made  to  nourish  the  patient  well  and  especial  precautions 
taken  against  bed-sores.  For  the  pain  and  stiffness  sometimes  occurring  in 
convalescence,  hot  baths  and  massage  are  useful. 


Vm.    INFLUENZA 

(La  Grippe) 

Definition. — A  pandemic  disease,  appearing  at  irregular  intervals,  cliarac- 
terized  by  extraordinary  rapidity  of  extension  and  tlie  large  number  of  ])eo|)le 
attacked.  Following  the  pandemic  there  are,  as  a  rule,  for  several  y(»ars 
endemic,  epidemic,  or  sporadic  outbreaks  in  different  regions.  Clinically,  the 
disease  has  protean  aspects,  but  a  special  tendency  to  attack  the  respiratory 
mucous  membranes.    A  special  organism.  Bacillus  influenzce,  is  found. 
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History. — Groat  pandeinics  have  been  recognized  since  the  sixteenth  cen- 
tury. There  were  four  \*ith  their  succeeding  epidemics  during  the  last  cen- 
tury—1830-\33,  183G-'37,  1847-^8,  and  1889-^90.  The  last  pandemic  seems 
to  have  begun,  as  many  others  had  before,  in  the  far  East.  It  may  have  started 
in  ^lay,  1889,  in  Buehara,  reaching  Moscow  in  September,  the  Caucasus  and 
St.  Petersburg  in  October.  By  tlie  middle  of  November  Berlin  was  attacked. 
By  the  middle  of  December  it  was  in  I^ondon,  and  by  the  end  of  the  montH 
it  had  invaded  New  York,  and  was  widely  distributed  over  the  entire  con- 
tinent.    Within  a  year  it  had  visited  nearly  all  parts  of  the  earth. 

The  duration  of  an  epidemic  in  any  one  locality  is  from  six  to  eight  weeks. 
With  the  exception,  perhaps,  of  dengue,  there  is  no  disease  which  attacks  in- 
discriminately so  large  a  portion  of  the  inhabitants,  about  40  per  cent.,  as 
a  rule.  Fortunately,  as  in  dengue,  the  rate  of  mortality  is  very  low.  Of 
55,2 ()3  cases  reported  in  the  German  army,  CO  died,  or  about  0.1  per  cent 
As  might  l>e  exj>ected,  in  the  civil  population  the  mortality  is  somewhat  higher, 
reaching  133,  or  about  0.5  per  cent,  of  the  22,972  cases  reported  in  Munich. 
Over  (>nc»-half  of  these  deaths  were  due  to  pneumonia.  In  1909  the  deaths  in 
England  and  Wales  numberetl  8,992.  Hie  opportunity  for  studying  the  dis- 
ease in  the  last  epidemic  has  thrown  much  light  upon  many  problems.  Among 
the  most  notable  productions  were  the  work  of  PfeifFer  on  the  etiology  of  the 
disease,  the  elaborate  Berlin  report  by  von  Leyden  and  Senator,  and  the  Local 
Government  Board's  rejwrt  by  Parsons.  Leiehtenstem's  article  in  Nothnagel's 
Handbuch  is  the  most  masterly  and  systematic  consideration  of  the  disease  in 
the  literature. 

Etiology, — Wliat  relation  has  the  epidemic  influenza  to  ihe  ordinary  influ* 
enza  ci>ld  or  catarrhal  fever  (commonly  also  called  the  grippe)^  which  is  con- 
stantly present  in  the  cnunmunity?  lAMchtenstem  answers  this  question  by 
making  the  following  di\isi<>ns:  (<i)  Epidemic  influenza  vera,  caused  by 
PfiMtfer's  bacillus;  (b)  endemic-epidemic  influfnza  rem,  which  often  occurs 
for  several  years  in  succession  after  a  pandemic,  also  caused  by  the  same 
bacillus:  (c)  endemic  iiitfuenzti  nostras,  pstnulo-influenza  or  catarrhal  fever, 
commonly  called  the  (jnppt\  which  is  a  sptvial  disease,  still  of  unknown  etiol- 
ogy-, and  which  Invars  the  same  n^lation  to  the  true  influenza  as  cholera  nostras 
dot»s  tt^  Asiatic  rlu»ltTa. 

Sime  the  last  pandeniic  wc  have  not  Ixvn  fiw  from  local  outbreaks  in 
some  piirt  of  the  world.  In  some  plact\s  the  dist»ase  seems  to  have  been  con- 
tinually prtsont. 

Ruheinann  reports  l,97!>  cases  of  tvpioal  grippi^  Mween  1895  and  1902. 
In  115  he  demonstrated  llu*  intluenza  bacillus.  lA>rd  (in  Boston)  demon- 
strated influenza  bacilli  in  aKui!  3i>  |ht  ivnt.  of  100  unselected  cases  of  acute 
and  chnuiic  bnMieluti<.  Yei  tluriui;  this  ]vriod  there  was  no  epidemic  of  in- 
fluenza in  the  city.  The  reports  are  ^JiitVieieutly  numerous  to  show  that  the 
influenza  bacillus  is  pniKU»l\  eonstanilv  with  us.  Many  observations  show 
that  it  is  a  friMpient  invadtT  of  the  nsoirati^ry  tract  in  the  inter-epidemic 
pcriinls  and  is  prolmMv  n^sponsibh^  fv^r  many  of  the  cases  of  Leiehtenstem's 
intluenza  nostras.  ItuKvd,  it  swnis  to  Ivar  a  similar  relation  to  the  acute 
inft^tions  of  the  n»spiratorv  trael  as  other  wmmon  organisms.  It  is  still 
unexplained  why  it  should  >tand  \\\  a  iliiTennit  rt^lation  to  the  epidemics  of 
influenza  as  the  sole  cause  of  the  disease. 
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The  di.Hcase  is  lifj^hly  contagious;  it  spreads  with  rpmarknble  rapidity, 
which,  however,  is  not  greater  than  modern  methods  of  conveyanee.  in  the 
grett  pandemic  of  1881W90  gome  of  the  large  prisons  escaped  entirely.  The 
ontbiTak  of  epidemics  is  independent  of  all  seasonal  and  meteorological  con- 
dittonfi,  except  j>erhap8  sunisshine.  The  worst  have  been  in  the  colder  seasons 
of  the  year.  One  attack  docs  not  necCi^ssarily  protiet  from  a  subsequent  one. 
A  f**w  persons  appear  not  to  be  liable  tn  the  disease. 

Bacteriology* — In  189!^  Pfoilfer  isolated  a  bacillus  from  the  nasal  and 
bronchial  ^crctions,  which  is  recognized  as  the  cause  of  the  disease.  It  is  a 
Mnall,  non-motile  organism,  which  stains  well  in  Locftler's  mctiivlene  blue,  or 
in  a  dilute,  pale-red  solution  of  carhol-fuchsin  in  water.  The  bacilli  are 
present  in  enormous  numbers  in  the  nasal  and  bronchial  secretions  of  patients, 
in  the  latter  alnioi't  in  pure  cultures.  Tliey  persist  often  after  the  severe 
STmpionis  have  subsided. 

The  much-discusstd  question  win  t her  during  the  presence  of  an  epidemic 
human  influenza  attacks  aninuds  nniFt  be  answered  in  tlie  negative*  In  great; 
pandemics  of  influenza  the  general  rule  seems  to  hold  that  other  diseases  do 
not  prevail  to  the  same  extent,  but  it  may  be  that  other  diseases  arc  wrongly 
includiMl    under   influenza. 

S3rtnptonis. — The  incutmtion  period  is  *'lroui  one  to  four  days;  oftenest 
three  to  fonr  days.'*  The  onset  is  usually  abrupt,  with  fever  an<l  its  associated 
phenonieno. 

Types  of  the  Disease. — The  nianifestations  are  so  extraordinarily  complex 
that  it  is  best  to  describe  them  under  types  of  the  disease. 

(a)  BEsriBATom. — The  mucous  mead)rane  of  the  respiratory  tract  from 
the  nose  to  the  air-cells  of  the  lungs  may  be  regarded  as  tlie  seat  of  election 
of  the  influenza  bacilli.  In  the  siuiple  forms  the  disease  sets  in  with  eoryza, 
and  presentis  the  features  of  an  acute  catarrhal  fever,  with  perhaps  rather 
prostration  and  debility  than  is  usual.  In  other  eases  after  catarrhal 
vnoptoms  broncliitis  occurs,  the  fever  increases,  there  is  delirium  and  much 
prostration,  and  the  picture  may  even  be  that  of  severe  typhoid  fever.  The 
graver  rt^piratory  comhtiruis  arc  bronchitis,  pleurisy,  and  pneumonia.  The 
bronchitis  has  really  no  special  peculiarities.  The  sinrtum  is  supposed  by 
many  to  be  distinctive.  Sometimes  it  is  in  extraordinary  amounts,  very  thin, 
and  containing  purulent  masses,  PfeifTer  regards  sputum  of  a  green isli-ycllow 
color  and  in  coin-like  lunips  as  almost  eliaraeteristic  of  influenza.  In  other 
eaiea  there  may  be  a  dark  red,  bloody  sputum.  It  occasionally  happens  that 
the  bronchitis  h  of  great  intensity  and  reaches  the  flner  tubes,  so  that  the 
patient  t)ecomcs  cyanosed  or  even  asphyxiated. 

Influenza  pneumonia  is  one  of  the  most  serious  manifestations,  and  may 
lletif*iid  ujjon  PfcitTcr's  bacillus  itself,  or  is  the  result  of  a  mixed  infection. 
Tlie  tme  influenza  pneumonia  is  most  commonly  lobular  or  catarrhal,  prob- 
ibly  never  croupous.  ^lueh  of  the  mortality  of  the  disease  depends  upon  the 
fatal  character  of  this  complication.  The  clinical  course  of  the  eases  is  often 
trregnlar  and  the  symptoms  are  ol>scure  or  masked. 

Influenza  pleurisy  is  more  rare,  but  cases  of  primary  involvement  of  the 
pleura  are  reported.  It  is  very  apt  to  lead  to  empyema.  Pulmonary  tubercu- 
kfta  is  ugimlly  much  aggravated  by  an  attack  of  intluenza. 

(6)    Xtiuvut's  FouM. — Without  any  catarrhal  symptoms  there  are  severe 
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Urticara  or  erythema  nodosum,  ecthyma,  pemphigus,  and  in  rare  instances 
gangrene  of  the  skin  have  heen  noted. 

Leucocytosis  is  an  early  and  constant  feature,  and  ranges  from  25,000  to 
40,000  per  cubic  millimetre.  It  persists  even  in  the  most  protracted  cases. 
The  diplococcus  intracellularis  has  been  isolated  from  the  blood  during  life 
and  demonstrated  in  the  leucocytes. 

As  already  stated,  vomiting  may  be  a  special  feature  at  the  onset;  but,  as 
a  rule,  it  gradually  subsides.  In  some  instances,  however,  it  persists  and 
becomes  the  most  serious  and  distressing  of  the  symptoms.  Diarrhoea  is  not 
common,  the  bowels  being  usually  constipated.  The  abdomen  is  not  tender. 
In  the  acute  form  the  spleen  is  usually  enlarged. 

The  urine  is  sometimes  albuminous  and  the  quantity  may  be  increased. 
Glycosuria  has  been  noted  in  some  instances,  and  in  the  malignant  types 
hsematuria. 

The  duration  of  the  disease  is  extremely  variable.  Hirsch  rightly  states 
that  it  may  range  between  a  few  hours  and  several  months.  More  than  half 
of  the  deaths  occur  within  the  first  five  days.  In  favorable  cases,  after  the 
symptoms  have  persisted  for  five  or  six  days,  improvement  is  indicated  by  a 
lessening  of  the  spasm,  reduction  of  the  fever,  and  a  return  of  the  intelli- 
gence. A  sudden  fall  in  the  temperature  is  of  bad  omen.  Convalescence  is 
extremely  tedious,  and  may  be  interrupted  by  complications  and  sequelse  to 
be  noted. 

(c)  Anomalous  Forms. — (1)  Abortive  Type. — The  attack  sets  in  with 
great  severity,  but  in  a  day  or  twa  the  symptoms  subside  and  convalescence  is 
rapid.  Striimpell  would  distinguish  between  this  abortive  variety,  which  be- 
gins with  such  intensity,  and  the  mild  ambulant  cases  described  by  certain 
writers.  He  reports  a  case  in  which  the  meningeal  symptoms  set  in  with  the 
greatest  intensity  and  persisted  for  four  days,  the  temperature  rising  to  106.6" 
F.  On  the  fifth  day  the  patient  entered  upon  a  rapid  and  satisfactory  con- 
valescence. In  the  mild  cases,  as  distinguished  from  the  abortive,  the  patients 
complain  of  headache,  nausea,  sensations  of  discomfort  in  the  back  and  limbs, 
and  stiffness  in  the  neck.  Thef e  is  little  or  no  fever,  and  only  moderate  vomit- 
ing. Tliese  cases  could  be  recognized  only  during  the  prevalence  of  an  epi- 
demic. 

(2)  An  iniermittent  type  has  been  observed  in  many  epidemics,  and  is 
recognized  by  von  Ziemssen  and  Stille.  It  is  cliaracterized  by  exacerbations 
of  fever,  which  may  recur  daily  or  every  second  day,  or  follow  a  curve  of  an 
intermittent  or  remittent  character.  The  pyrexia  resembles  that  of  pysmia 
rather  than  malaria. 

(3)  Chronic  Form. — Ileubner  states  that  this  is  a  relatively  frequent 
form,  though  it  does  not  seem  to  be  recognized  by  many  writers  on  the  sub- 
ject. An  attack  may  be  protracted  for  from  two  to  five  or  even  six  months, 
and  may  cause  the  most  intense  marasmus.  It  is  characterized  by  a  series  of 
recurrences  of  the  fever,  and  may  present  the  most  complex  symptomatology. 
It  is  not  improbable  that  in  these  protracted  eases  chronic  hydrocephalus  or 
abscess  of  the  brain  is  present.  This  form  differs  distinctly  from  the  inter- 
mittent type.  Three  cases  in  our  series  were  of  this  chronic  form;  in  one 
the  disease  persisted  for  ninety  days. 

Complications. — Pleurisy,  pericarditis,  and  parotitis  are  not  uncommon. 
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disease,  is  one  of  the  most  characteristic  features.  In  the  respiratory  form 
the  diagnosis  may  be  made  by  the  bacteriological  examination  of  the  sputum, 
1  proc?edure  which  should  be  resorted  to  early  in  a  suspected  epidemic.  The 
differentiation  of  the  various  forms  has  been  already  sufficiently  considered. 

Treflknent. — Isolation  should  be  practised  when  possible,  and  old  people 
should  be  guarded  against  all  possible  sources  of  infection.  The  secretions, 
nasal  and  bronchial,  should  be  thoroughly  disinfected.  In  every  case  the 
disease  should  be  regarded  as  serious,  and  the  patient  should  be  confined  to 
heil  until  the  fever  has  completely  disappeared.  In  this  way  alone  can  serious 
complications  be  avoided.  From  the  outset  the  treatment  should  be  support- 
ing, and  the  patient  should  be  carefully  fed  and  well  nursed.  The  bowels 
should  be  opened  by  a  dose  of  calomel  or  a  saline  draught.  At  night  10  grains 
of  Dover's  powder  may  be  given.  At  the  onset  a  warm  bath  is  sometimes 
grateful  in  relieving  the  pain  in  the  back  and  limbs,  but  great  care  should  be 
taken  to  have  the  bed  well  warmed,  and  the  patient  should  be  given  after  it 
a  drink  of  hot  lemonade.  If  the  fever  is  high  and  there  is  delirium,  small 
doses  of  antipyrin  or  aspirin  (gr.  x,  0.6  gm.)  may  be  given  and  an  ice-cap 
applied  to  the  head.  The  medicinal  antiypyretics  should  be  used  with  cau- 
tion, as  profound  prostration  sometimes  occurs  after  their  employment.  Too 
much  stress  should  not  be  laid  upon  the  mental  features.  Delirium  may  be 
marked  even  with  slight  fever.  In  the  cases  with  great  cardiac  weakness  stimu- 
lants should  be  given  freely,  and  during  convalescence  strychnia  in  full  doses. 

The  intense  bronchitis,  pneumonia,  and  other  complications  should  re- 
ceive their  appropriate  treatment.  The  convalescence  requires  careful  man- 
agement, and  it  may  be  weeks  or  months  before  the  patient  is  restored  to  full 
health.  A  good  nutritious  diet,  change  of  air,  and  pleasant  surroundings  are 
essential.  The  depression  of  spirits  following  this  disease  is  one  of  its  most 
unpleasant  and  obstinate  features. 


IX.    WHOOPINO   COUGH 

Definition. — A  specific  affection  due  in  all  probability  to  the  Bordet  bacil- 
lus. ohara<*terized  by  catarrh  of  tlic  respiratory  passa^joa  and  a  series  of  con- 
\ulsive  coughs  which  end  in  a  lon/x-drawn  inspiration  or  **whoop." 

History. — Ballonius,  in  his  Ephemerides,  describes  the  disease  as  it  ap- 
jn-ared  in  1578.  Glisson  and  Sydenham  in  the  following  century  gave  brief 
ai-<^>unts.  Willis  ( Pharmaceutice  Kationalis,  second  part,  1()74)  gave  a  much 
Utter  description  and  called  it  an  "epidemical  disorder." 

Etiology. — The  disease  occurs  in  epidemic  form,  but  sporadic  cases  appear 
in  a  community  from  time  to  time.  It  is  directly  contagious  from  person  to 
fxHion ;  but  dwelling- rooms,  houses,  school-rooms,  and  otiier  localities  may  be 
infected  by  a  sick  child.  It  is,  however,  in  this  way  less  contagious  than  other 
diseasf»8,  and  is  probably  most  often  taken  by  direct  contact.  Epidemics  pre- 
vail for  two  or  three  months,  usually  during  the  winter  and  spring,  and  have 
a  curious  relation  to  other  diseases,  often  preceding  or  following  epidemics  of 
measles,  less  frequently  of  scarlet  fever. 

(*iiil<]ren  between  the  first  and  second  dentitions  are  most  liable  to  be 
attacked.     Sucklings  are,  however,  not  exempt,  and  I  have  seen  very  severe 
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attacks  in  infants  under  six  weeks.  Congenital  cases  are  de8cril)ed.  It  is 
stated  that  girls  are  more  subject  to  the  disease  than  boys.  Adults  and  old 
people  are  sometimes  attacked,  and  in  the  aged  it  may  be  a  very  serious  affec- 
tion. It  appears  to  be  most  contagious  in  the  catarrhal  period.  A  natural 
immunity  has  been  mentioned,  but  it  must  be  remembered  that  a  child  may 
have  the  disease  in  a  very  mild  form.  As  a  rule,  one  attack  protects;  second 
attacks  are  excessively  rare.  Delicate  anaemic  children  with  nasal  or  bronchial 
catarrh  are  more  subject  to  the  disease  than  others.  According  to  the  United 
States  Census  Keports,  the  disease  is  more  than  twice  as  fatal  in  the  negro 
race  than  in  others.  There  were  7,182  deaths  from  it  in  1909  in  England 
and  Wales. 

An  organism  has  been  described  by  Bordet  and  Gengou,  Bacillus  pertussis, 
resembling  in  certain  features  the  influenza  bacillus.  In  convalescents  the 
deviation  of  complement  reaction  is  present  and  the  serum  is  stated  to  agglu- 
tinate the  organism. 

Morbid  Anatomy. — Whooping  cough  itself  has  no  special  pathological 
changes.  In  fatal  cases  pulmonary  complications,  particularly  broncho-pneu- 
monia, are  usually  present.  Collapse  and  compensatory  emphysema,  vesicular 
and  interstitial,  are  found,  and  the  tracheal  and  bronchial  glands  are  enlarged. 

Symptonuu — There  is  a  variable  period  of  incubation  of  from  seven  to  ten 
days.  Catarrhal  and  paroxysmal  stages  can  be  recognized.  In  the  catarrhal 
stage  the  child  has  the  symptoms  of  an  ordinary  cold,  which  may  begin  with 
slight  fever,  running  at  the  nose,  injection  of  the  eyes,  and  a  bronchial  cough, 
usually  dry,  and  sometimes  giving  indications  of  a  spasmodic  character. 
Trousseau  calls  attention  to  the  incessant  character  of  the  early  cough.  Tlie 
fever  is  usually  not  high,  and  slight  attention  is  paid  to  the  symptoms,  which 
are  thought  to  be  those  of  a  simple  catarrh.  After  lasting  for  a  week  or  ten 
days,  instead  of  subsiding,  the  cough  becomes  worse  and  more  convulsive  in 
character. 

The  paroxysmal  stage,  marked  by  the  characteristic  cough,  dates  from  the 
first  appearance  of  the  "whoop."  The  fit  begins  with  a  series  of  from  fifteen 
to  twenty  forcible  short  coughs  of  increasing  intensity,  between  which  no 
inspiratory  effort  is  made.  The  child  gets  blue  in  the  face,  and  then  with  a 
deep  inspiration  the  air  is  drawn  into  the  lungs,  making  the  "whoop,"  which 
may  be  lieard  at  a  distance,  and  from  which  the  disease  takes  its  name.  A 
deep  inspiration  may  precede  the  series  of  spasmodic  expiratory  efforts.  Sev- 
eral coughinsr  fits  may  succeed  each  other  until  a  tenacious  mucus  is  ejected, 
usually  small  in  amount,  but  after  a  series  of  coughing  spells  a  considerable 
quantity  may  be  expectorated.  Vomiting  often  takers  place  at  the  end  of  a  par- 
oxysm, and  may  recur  so  frequently  in  the  day  that  the  child  does  not  get 
enough  food  and  becomes  emaciated.  There  may  be  only  four  or  five  attacks 
in  the  day,  or  in  severe  casts  they  may  recur  every  half-hour.  In  severe  and 
fatal  cases  the  paroxysms  may  exceed  one  hundred  daily.  During  the  par- 
oxysm the  tliorax  is  very  strongly  compressed  by  the  powerful  expiratory 
efforts,  and,  as  very  little  air  passes  in  through  the  glottis,  there  are  signs  of 
defective  aeration  of  the  blood;  the  face  becomes  swollen  and  congested,  the 
veins  are  prominent,  the  oyelmlls  protrude,  and  the  conjunctivae  become  deeply 
engorged.  Suffocntion  indeed  seems  imminent,  when  with  a  deep,  crowing 
inspirati<m  air  enters  the  lun<rs  and  the  color  is  quickly  restored.     The  child 
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knows  for  a  few  nionients  when  the  attack  is  coming  on,  and  tries  in  every 
way  to  check  it,  but  failing  to  do  so,  runs  terrified  to  the  nurse  or  mother  to 
be  supported,  or  clutches  anything  near  by.  Few  diseases  are  more  painful  to 
witness.  In  severe  paroxysms  the  sphincters  may  be  opened.  The  urine  is 
said  to  be  of  high  specific  gravity  (1022-1032),  pale  yellow,  and  to  contain 
much  uric  acid. 

An  ulcer  may  form  under  the  tongue  from  rubbing  on  the  teeth  (Riga's 
disease). 

During  the  attack,  if  the  chest  be  examined,  the  resonance  is  defective  in 
the  expiratory  stage,  full  and  clear  during  the  deep,  crowing  inspiration ;  but 
on  auscultation  during  the  latter  there  may  be  no  vesicular  murmur  heard, 
owing  to  the  slowness  with  which  the  air  passes  the  narrowed  glottis.  Bron- 
chial rales  are  occasionally  heard. 

Among  circumstances  which  precipitate  a  paroxysm  are  emotion,  such  as 
crying,  and  any  irritation  about  the  throat.  Even  the  act  of  swallowing 
sometimes  seems  suflficient.  In  a  close  dusty  atmosphere  the  coughing  fits  are 
more  frequent  After  lasting  for  three  or  four  weeks  the  attacks  become 
lifter  and  finally  cease.  In  cases  of  ordinary  severity  the  course  of  the  dis- 
ease is  rarely  under  six  weeks. 

Complications  and  Sequelae. — The  complications  and  sequelae  of  whooping 
cough  are  important.  During  the  extensive  venous  congestion,  haemorrhages 
are  very  apt  to  occur  in  the  form  of  petechiae,  particularly  about  the  fore- 
head, ecchymosis  of  the  conjunctivae,  and  even  bleeding  tears  of  blood  (Trous- 
seau) from  the  rupture  of  the  vessels,  epistaxis,  bleeding  from  the  ears,  and 
occasionally  haemoptysis.  Haemorrhage  from  the  bowels  is  rare.  Convulsions 
are  not  very  uncommon,  due  perhaps  to  the  extreme  engorgement  of  the 
cerebral  cortex.  Death  has  occurred  from  spasm  of  the  glottis.  Sudden 
death  has  been  caused  by  extensive  subdural  haemorrhage.  Paralysis  is  a  rare 
event.  It  was  associated  with  3  of  my  series  of  120  cases,  but  in  none  of 
them  did  the  hemiplegia  come  on  during  the  paroxysm,  as  in  a  case  reported 
by  S.  West.  Valentine  (1901)  has  collected  79  cases,  chiefly  hemiplegias.  A 
spastic  paraplegia  may  follow.     Acute  polyneuritis  is  a  rare  sequel. 

The  persistent  vomiting  may  induce  marked  amemia  and  wasting.  The 
pulmonary  complications  are  extremely  serious.  During  the  severe  coughing 
spclla  interstitial  emphysema  may  be  induced,  more  rarely  pneumothorax.  I 
saw  one  instance  in  which  rupture  occurred,  evidently  near  the  root  of  the 
lung,  and  the  air  passed  along  the  trachea  and  reached  the  subcutaneous  tis- 
sues of  the  neck,  a  condition  which  lias  been  known  to  become  general. 
Capillary  bronchitis,  lobular  and  pseudo-lobar  pneumonia  are  the  dangerous 
complications,  responsible  for  nine  out  of  ten  deaths  in  the  disease.  In  some 
cases  the  process  is  tuberculous.  Pleurisy  is  sometimes  met  with  and  occa- 
sionally lobar  pneumonia.  Enlargement  of  the  bronchial  glands  is  very  com- 
mon in  whooping  cough,  and  has  been  thought  to  cause  the  disease.  It  may 
sometimes  be  suflficient  to  produce  dulness  over  the  manubrium.  During  the 
tpasm  the  radial  pulse  is  small,  the  right  heart  engorged,  and  during  and 
after  the  attack  the  cardiac  action  is  very  much  disturbed.  Serious  damage 
may  result,  and  possibly  some  of  the  cases  of  severe  valvular  disease  in  chil- 
dren who  have  had  neither  rheumatic  nor  scarlet  fever  may  be  attributed 
to  the  terrible  heart  strain  during  a  prolonged  attack.  Ko[)lik  regards  the 
10 
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HWi'llin>(  alH>ut  the  face  and  eyes  as  an  important  sign  of  the  heart  strain. 
Srri<nw  r^nal  complications  are  very  uncommon,  but  albumin  sometimes  and 
MU^^ar  fnunicntly  are  found  in  the  urine.  A  distressing  sequel  in  adults  is 
aMthtiia,  which  may  recur  at  intervals  for  a  year  or  more.  An  unusually 
marked  IcucMH-ytosis  appears  early,  chiefly  of  the  lymphocytes  (Meunier). 

Dlaynoiii. — So  distinctive  is  the  ^Vhoop"  of  the  disease  that  the  diag- 
noMJM  ia  very  easy;  but  occasionally  there  are  doubtful  cases,  particularly  dur- 
ing epidemicH,  in  which  a  series  of  expiratory  coughs  occurs  without  any 
iiiHpiratory  crow. 

Frognoiii. — If  we  include  its  complications,  whooping  cough  is  a  very 
fatal  alTection,  ranking  one  of  the  first  among  the  acute  infections  as  a  cause 
of  death  in  children  under  five  years  of  age.  It  exceeds  diphtheria  and  scarlet 
fever  in  gross  mortality. 

Prophylaxis. — The  disease  should  be  placed  on  the  list  of  reportable  infeo- 
tioiiN,  When  possible  the  sputum  should  be  collected  and  disinfected.  As  it 
In  hi^iily  probable  that  the  contagion  persists  for  a  very  long  time,  special 
eare  nhould  be  taken  in  the  inspection  of  school  children  during  their  con- 
vah'Hri'nee. 

Treatment. — The  gravity  of  the  disease  iff  scarcely  appreciated  by  the  pub- 
lie.  ('Iiildren  with  tlie  disease  should  not  be  sent  to  school  or  exposed  in 
piililie  in  any  way.  Tliere  is  more  reprehensible  neglect  in  connection  with 
(liiM  than  with  any  other  disease.  The  patient  should  be  isolated,  and  if 
i\w.  paroxyKiiiH  are  at  all  severe,  at  rest  in  bed.  Fresh  air,  night  and  day, 
JM  iin[)ortant,  but  in  cities  in  the  winter  this  is  not  easy  to  manage.  The 
iri'tttuu'td  is  notoriously  unsatisfactory.  If  asked  the  two  most  important 
tliiii^H,  I  should  say  six  weeks  and  a  good  big  bottle  of  paregoric.  Antiseptic 
riM'iiHiinH  liave  l)eon  extensively  tried.  Quinine  holds  its  own  with  many  prac- 
fjfiorMTH;  a  sixth  of  a  grain  may  be  given  three  times  a  day  for  each  month 
tit  tiiiy,  and  a  grain  and  a  half  for  each  year  in  children  under  five.  The  use 
of  Urizoin  inhalations  is  often  helpful.  For  the  catarrhal  symptoms  moderate 
doN'H  of  ipecac  are  probably  the  most  satisfactory.  Sedatives  are  by  far  the 
moht  truHt  worthy  drugs  in  severe  cases,  and  paregoric  may  be  given  freely, 
piirhriilarly  to  ^ive  rest  at  night.  Codeia  and  heroin  in  doses  proper  for  the 
ii^i!  ofd-n  give  much  relief.  Jacobi  advises  belladonna  in  full  doses,  as  much 
ari  riiM-Hi.xth  of  a  grain  of  the  extract  to  a  child  of  six  or  eight  months  three 
liniiH  11  day.     Children  can  often  be  taught  to  inhibit  an  attack. 

Oliiir  n'niedirs,  sueh  as  anti])vrin  and  chloral  hydrate,  may  be  tried.  In 
iiUh'r  cliildrcn  and  in  adults  it  would  be  worth  while,  I  think,  to  try  the  intra- 
IriirlH'iil  injections  of  olive-oil  and  iodoform,  which  are  sometimes  so  useful 
in  allaying  Hcvere  j)aroxy8mal  cough.  The  wearing  of  a  tight  abdominal 
binder  is  Hornet inies  of  value. 

After  the  severity  of  the  attack  has  passed  and  convalescence  has  begun, 
the  rhild  Hhonld  he  watched  with  the  greatest  care.  It  is  just  at  this  period 
that  the  fatal  hroneho-pneumonias  are  apt  to  develop.  The  cough  sometimes 
IMTHJftH  for  months  and  the  child  remains  weak  and  delicate.  Change  of  air 
flionld  Ih'  tried.  Such  a  j)atient  should  be  fed  with  care  and  given  tonics  and 
(rod-liver  oil. 
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X.  GONOCOCCUS  INFECTION 

Deflnition. — An  acute  infection  with  a  primary  lesion,  usually  blennorrha- 
pa.  and  numerous  secondary  and  systemic  manifestations,  of  which  prosta- 
titis and  epididymitis,  salpingitis,  arthritis,  synovitis  and  endocarditis  are  the 
most  important.  The  Micrococcus  gonorrhocfe  (gonococcus)  was  described  by 
Xcisgcr,  in  1879. 

Gonorrhoea,  one  of  the  most  widespread  and  serious  of  infectious  diseases, 
presents  many  features  for  consideration.  It  is  not  a  killing  disease;  only  39 
fatal  cases  are  recorded  in  the  Registrar  General's  Eeport,  1909,  for  England 
and  Wales,  but  as  a  cause  of  ill-health  and  disability  the  gonococcus  occupies 
a  position  of  the  very  first  rank  among  its  fellows.  While  the  local  lesion  is 
too  often  thought  to  be  trifling,  in  its  singular  obstinacy,  in  the  possibilities 
of  permanent  sexual  damage  to  the  individual  himself  and  still  more  in  the 
"grisly  troop"  which  may  follow  in  its  train,  gonorrhoea  does  not  fall  very  far 
short  of  syphilis  in  importance. 

Etiology. — The  organism  is  a  biscuit-shaped  micrococcus,  occurring  in 
pairs,  usually  within  the  leucocytes,  and  is  always  found  in  the  primary  and 
sj^emic  lesions.  It  is  capable  of  cultivation,  and  the  disease  has  been  repro- 
daeed  by  inoculation  of  the  pure  culture. 

The  disease  is  seen  in  men  and  women  as  a  result  of  impure  sexual  inter- 
course, and  in  the  new-bom  from  vaginal  contamination,  and  in  older  chil- 
dren by  accidental  infection.  Ophthalmia  neonatorum  is  one  of  the  great 
causes  of  blindness,  but  an  active  campaign  of  education  is  rapidly  reducing  the 
number  of  cases. 

The  gonococcus  vaginitis  and  the  ophthalmia  are  very  serious  diseases  in 
children's  hospitals  and  in  infants'  homes.  The  story  of  the  gonococcus 
infection  in  the  Babies'  Hospital,  New  York,  for  eleven  years,  as  told 
by  Holt  (X.  Y.  Med.  Jour.,  March,  1905),  illustrates  the  singuhir  obstinacy 
of  the  infection.  In  spite  of  the  greatest  care  and  precaution,  there 
were,  in  1903,  (>5  cases  of  vaginitis,  with  2  of  ophthalmia  and  12  of  arlliritis. 
In  1904  there  were  52  cases  of  vaginitis,  only  IG  of  whicli  would  have  been 
recognized  without  the  bacteriological  examination.  In  all,  in  the  eleven 
years,  there  were  273  cases  of  vaginitis,  only  6  with  ophthalmia  and  2()  with 
arthritis.  Other  institutions  have  had  equally  sad  experiences.  Isolation  and 
prolringed  quarantine  are  the  only  measures  to  combat  successfully  the  disease. 
The  immediate  and  remote  effects  of  the  gonococcus  may  be  considered 
under — 

I.  The  primary  infection. 

II.  The  spread  in  the  geni to-urinary  organs  by  direct  continuity. 

III.  Systemic  gonococcus  infection. 

The  primary  lesion  we  need  not  here  consider,  but  we  may  call  attention 
to  the  frequency  of  the  complications,  such  as  periurethral  abscess,  gonorrhceal 
pn>statitis  in  the  male,  and  vaginitis,  endocervicitis,  and  inflanmiation  of  the 
«:Iands  of  Bartholini  in  the  female. 

Perhaps  the  most  serious  of  all  the  sequels  are  those  which  result  from 
the  spread  by  direct  continuity  of  tissue.  (Jonrn'occus  salpingitis  has  Ixvn 
ehown  to  be  not  infrequent.     Metritis  and  ovaritis  are  also  occasionally  met 
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with,  aiul  peritonitis.  The  gonococeus  has  been  found  in  pure  culture  in  cases 
of  ttcuU^  gt'noral  peritonitis.  Equally  important  is  the  cystitis,  which  is  proba- 
l)ly  much  more  frequently  the  result  of  a  mixed  infection  than  due  to  the  gono- 
(•(M'CUM  itw'lf.  There  is  some  danger  of  extension  upward  through  the  ureters 
to  till)  kidneys.    The  pyelitis,  like  the  cystitis,  is  usually  a  mixed  infection. 

Systemic  Oonococciu  Infection. — (1)  Gonococcus  Septicemia  and 
I*Y.«MIA. — Thayer  and  Blumer  first  cultivated  the  gonococci  from  the  blood 
in  a  case  in  my  wards,  and  the  septicaemia  has  been  thoroughly  studied 
hy  them  and  by  Cole,  who  has  divided  the  cases  into  four  groups: 
( I )  Those  with  endocarditis,  11  of  the  29  cases  collected  by  him.  The 
clinical  features  are  those  of  malignant  endocarditis;  two  of  the  cases 
recovered.  (2)  Cases  with  local  suppuration  and  the  general  features  of 
a  pijamior-— of  the  six  cases  three  died.  The  septicaemia  associated  with 
a  small  focus  of  suppuration  may  be  very  intense.  I  examined  the 
Wly  of  a  young  man  who  ten  days  after  the  onset  of  urethritis  had 
chills  and  high  fever;  he  became  profoundly  toxaemic  and  died  on  the  morn- 
ing of  the  fourth  day  from  the  chill.  There  was  a  small  prostatic  abscess  and 
a  dark  tarry  fluid  blood,  unlike  anything  I  have  ever  seen.  (3)  Cases  with 
no  metastatic  local  affections  or  perhaps  only  slight  arthritis.  In  a  remark- 
able case  at  the  Johns  Hopkins  Hospital,  three  months  after  an  acute  gonor- 
rhrpa  the  patient  had  a  fever  resembling  typhoid,  which  lasted  seven  weeks. 
Gonococci  were  cultivated  from  the  blood.  He  recovered  and,  as  Cole  sug- 
gests, such  cases  are  probably  more  common  than  we  suspect  (4)  Cases 
of  gonorrheal  puerperal  septiccemia,  of  which  several  instances  have  been  re- 
ported. Of  the  29  cases  in  which  the  septicaemia  was  demonstrated  by  the 
cultivation  of  the  organism  from  the  blood,  12  died.  The  endocarditis  will 
be  considered  later. 

(2)  Goxococcus  Arthritis. — In  many  res|>ects  this  is  the  most  damag- 
ing, disabling,  and  serious  of  all  the  complications  of  gonorrhoea,  occurring  in 
from  2  to  5  per  cent  of  the  cases.  It  occurs  more  frequently  in  males  than  in 
females:  43  to  7  in  one  series  at  the  Johns  Hopkins  Hospital  (Cole).  In  a 
series  of  252  cases  collected  by  Xorthrup,  230  were  in  males;  130  cases  were 
between  twenty  and  thirty  years  of  age.  It  occurs,  as  a  rule,  during  an  acute 
attack  of  gonorrhcea.  In  208  of  Northnip's  series  there  was  a  urethral  dis- 
charge while  in  hospital.  It  may  occur  as  the  attack  subsides,  or  even  when  it 
has  lx*come  chronic.  A  gonorrhnt^al  arthritis  of  great  intensity  may  occur  in 
a  newly  married  woman  infected  by  an  old  gleet  in  her  husband.  In  women 
it  is  not  always  easy  to  find  evidence  of  local  infection.  As  a  rule,  many 
joints  are  affet^ted.  In  an  analysis  by  Cole  and  McCrae  of  the  involvement  of 
the  joints  in  gonococeus  arthritis  and  in  rheumatic  fever,  the  average  num- 
Iht  in  the  former  was  double  that  in  the  latter.  In  Xorthrup's  series  three 
or  more  joints  were  atTeoted  in  175  cases,  one  joint  in  56  cases.  It  is  pecul- 
iar in  attacking  certain  joints  which  are  rarely  involved  in  rheumatic  fever, 
as  the  sterno-clavicular,  the  inter-vertebral,  the  temporo-maxillary  and  sacro- 
iliac 

The  anatomical  chnngcs  are  variable.  The  inflammation  is  often  peri- 
articular, and  extends  alonsr  the  shoaihs  of  the  tendons.  When  effusion 
occurs  in  the  joints  it  rarrly  InHt^nirs  purulent.  It  has  more  commonly  the 
characters  of   a  svntnitis.     About   tlio  wrist    and    hand   suppuration   some- 
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joint  or  in  the  peri-arthritic  exudate,  and  may  often  be  obtained  in  pure  cul- 
ture. Sometimes  the  cultures  are  negative.  Mixed  infection  with  staphylo- 
cocci or  streptococci  is  very  rare. 

Clinical  Course. — Variability  and  obstinacy  are  the  two  most  distinguish- 
ing features.     The  following  are  the  most  important  clinical  forms : 

(a)  Arihralgic,  in  which  there  are  wandering  pains  about  the  joints, 
without  redness  or  swelling.     These  persist  for  a  long  time. 

(6)  Polyarthritic,  in  which  several  joints  become  affected.  The  fever  is 
Flight;  the  local  inflammation  may  fix  itself  in  one  joint,  but  more  com- 
monly several  become  swollen  and  tender.  In  this  form  cerebral  and  cardiac 
cooiplications  may  occur. 

(c)  Acute  gonococcus  arthriiisy  in  which  a  joint,  usually  the  knee,  be- 
comes suddenly  involved.  The  pain  is  severe,  the  swelling  extensive,  and  due 
chiefly  to  peri-articular  cedema.  The  general  fever  is  not  at  all  proportionate 
io  the  intensity  of  the  local  signs.  The  exudate  usually  resolves,  though  sup- 
pnration  occasionally  supervenes. 

(d)  Chronic  Hydrarthrosis. — This  is  usually  mono-articular,  and  is  par- 
ticularly apt  to  involve  the  knee.  It  comes  on  often  without  pain,  redness, 
or  swelling.  Formation  of  pus  is  rare.  It  occurred  only  twice  in  96  cases 
tabulated  by  Nolen. 

(e)  Bursal  and  Synovial  Form. — This  attacks  chiefly  the  tendons  and 
their  sheaths  and  the  bursae  and  the  periosteum.  The  articulations  may  not 
be  affected.  The  bursse  of  the  patella,  the  olecranon,  and  the  tendo  Achillis 
are  most  apt  to  be  involved. 

(/)  Septicctmic. — In  which  with  an  acute  arthritis  the  gonococci  invade 
the  blood,  and  the  picture  is  that  of  an  intense  septico-pyaemia,  usually  with 
endocarditis. 

(g)  The  Painful  Heel  of  Gonorrhoea. — This  is  a  remarkable  form  of  podo- 
dvnia  due  to  local  periosteal  thickening  and  exostosis  on  the  os  calcis,  causing 
pain  and  great  disability.  Baer  has  demonstrated  the  gonococcus  in  the  peri- 
osteal lesion. 

Complications. — Iritis  is  not  infrequent  and  may  recur  with  successive 
attacks.  The  visceral  complications  are  serious.  Endocarditis,  pericarditis, 
and  pleurisy  may  occur. 

Treatment. — The  primary  infection — usually  urethritis — should  be  ac- 
tively treated.  Of  special  measures,  the  use  of  antigonococcus  serum  and 
vaccine  treatment  are  worthy  of  trial;  either  will  help  some  cases,  both  fail 
in  many.  Good  food,  fresh  air,  and  open  bowels  are  important  Drugs  are 
of  little  value,  especially  sodium  salicylate  and  potassium  iodide.  Phenacetinc 
or  aspirin  may  Ik?  given  for  the  pain. 

The  local  treatment  is  very  important.  In  acute  cases,  fixation  of  tlie 
joints  is  very  beneficial,  and  in  the  chronic  forms,  massage  and  passive  mo- 
tion. Counter-irritation  by  the  cautery  or  blisters,  active  hypera?mia  by 
l«king  or  passive  by  the  Bier  method  are  all  useful.  A  distended  joint  may 
be  tapped  and  then  tightly  bandaged.  The  surgical  treatment  is  more  satis- 
factory in  severe  cases  and  good  results  usually  follow  incision  and  irrigation. 


126  SPECIFIC    INFECTIOUS   DISEASES 


XI.    BACILLAST  DTSENTEBT 

Definition. — A  form  of  intestinal  flux,  usually  of  an  acute  type,  occurring 
sporadically  and  in  severe  epidemics,  attacking  children  as  well  as  adults, 
characterized  by  ])ain,  frequent  passages  of  blood  and  mucus,  and  due  to  the 
action  of  a  specific  bacillus,  of  which  there  are  various  strains. 

Etiology. — Owing  to  improved  sanitation,  dysentery  has  become  less  fre- 
quent.   In  temperate  climates  sporadic  cases  occur  from  time  to  time,  and  at 
intervals  epidemics  prevail,  particularly  in  overcrowded  institutions.    The  sta- 
tintics  of  general  hospitals  for  the  past  twenty  years  show  a  decided  increase 
in  the  number  of  cases  admitted.   Records  of  widespread  epidemics  have  been 
collectt'd  by  Woodward.    The  most  serious  was  that  which  prevailed  from  1847 
to  1850.    In  Great  Britain  and  Ireland  epidemics  of  the  disease  have  become 
less  frequent.     In  institutions,  particularly  in  overcrowded  asylums,  dysen- 
tery is  very  common,  and  this  form  has  been  made  the  subject  of  a  valuable 
report  by  Mott  and  Durham.    In  the  tropics  "dysentery  is  a  destructive  giant 
compared  to  wliich  strong  drink  is  a  mere  phantom"  (Macgregor).     Dysen- 
tery is  one  of  the  great  camp  diseases,  and  it  has  been  more  destructive  to 
armies  than  powder  and  shot.    In  the  Federal  service  during  the  civil  war, 
according  to  Woodward,*  there  were  259,071  cases  of  acute  and  28,451  cases 
of  chronic  dysentery.     The  disease  prevails  in  Porto  Rico,  the  Philippines, 
and  to  a  less  extent  in  Cuba.    In  the  South  African  campaign  dysentery  pre- 
vailed widely.     For  many  years  a  very  fatal  form  of  dysentery  has  prevailed 
in  Japan,  particularly  in  the  summer  and  autumn  months,  having-a  mortality 
of  from  2()  to  27  per  cent.;  in  1899  there  were  125,989  cases,  with  26,709 
deaths  (Khlridge).     It  is  now  generally  conceded  that  the  severe  epidemics 
of  acute  dysentery  occurring  in  the  tropics  are  of  the  bacillary  type,  and  the 
same  form  prevails  in  tenifMTate  climates. 

Bacilli's  DYSKNTEUKii:. — In  1898,  Shiga,  a  Japanese  observer,  found  in 
the  dysentery  ])revailing  in  his  country  a  bacillus  with  special  characters, 
which  he  considered  to  be  the  specific  cause  of  the  disease. 

Flexner  and  Barker,  of  the  Johns  Hopkins  Commission  for  the  Study  of 
Tropical  Diseases,  found  in  the  dysentery  in  the  Philippine  Islands  an  iden- 
tical organism,  and  it  has  kn^n  made  the  subject  of  very  careful  study  by  Flex- 
ner, and  also  by  H.  P.  Strong,  Musgrave,  and  Craig,  of  the  United  States 
army.  It  has  also  hi'cn  found  in  cases  of  dysentery  from  Porto  Rico.  The 
organism  appears  to  be  constantly  present  in  the  acute  dysentery  of  the 
tropics.  In  Manila,  according  to  Strong  and  Musgrave,  of  1,328  cases,  712 
were  of  the  acute  sj>cciiic  variety,  55  suspected  specific  cases,  and  561  of 
aimehic  dysentery.  Krnsc,  in  an  outbreak  at  I^aar,  in  Germany,  in  which 
:U)0  iHTsons  were  attacked,  has  isolated  an  identical  bacillus.  Vedder  and 
Duval  demonstrated  that  sporadic  castas  in  adults  in  Philadelphia,  as  well  as 
epidemics  of  dysentery  in  the  Lancaster  County  Asylum,  Pennsylvania,  and 
in  the  almshouse  at  New  Haven,  were  due  to  this  organism.  Duval  and  Baa- 
sett  demonstrated  that  certain  forms  of  summer  diarrhoeas  of  infants  were 

•  Mi'«lii'nl  niul  Surjjiral  History  of  the  \V;ir  of  the  RebeUion,  Medical,  vol.  ii.  The 
inoj«t  oxhaustivo  trt'ntiso  oxtaiit  on  intostiiiiil  tluxos — nn  enduring  monument  to  the 
indii!<trv  and  abilitv  t»f  tho  author. 
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due  to  infection  with  B.  dysentericB.  The  Rockefeller  Institute  conducted  a 
collective  investigation  into  the  cause  of  infantile  diarrhoeas  in  Boston,  New 
York,  Philadelphia,  and  Baltimore.  Several  observers,  under  Flexner's  direc- 
tion, studied  412  cases  and  found  the  dysentery  bacillus  present  in  279  or 
63.2  per  cent. 

The  strain  of  the  bacillus  most  frequently  found  in  the  United  States  is 
the  "Flexner-Harris''  type.  It  is  now  conceded  that  a  number  of  strains  of 
the  bacillus  occur.  This  fact  has  been  determined  by  the  relative  agglutina- 
tive power  of  immune  serum  upon  the  bacilli  isolated,  as  well  as  by  the  action 
of  the  latter  upon  various  sugars.  The  legions  produced  by  the  different 
strains  are  identical.  The  organism  agglutinates  with  the  blood  serum  of 
ciaes  with  acute  dysentery  as  well  as  with  the  serum  of  immunized  animals. 
Infection  takes  place  by  the  mouth.  The  organisms  are  widely  distributed 
by  the  faeces  of  persons  suffering  with  the  disease  and  also  by  dysentery  "car- 
riere."  In  institutions  food  and  drink  readily  become  contaminated.  Pos- 
sibly, too,  the  germs  are  distributed  by  flies  and  dust. 

Korbid  Anatomy. — In  the  acute  cases,  when  death  has  occurred  on  the 
fonrth  to  the  seventh  day,  the  mucous  membrane  of  the  large  intestine  is 
swollen,  of  a  deep-red  color,  and  presents  elevated,  coarse  corrugations  and 
folds.    In  addition  to  the  intense  hypersemia  there  are  spots  of  haemorrhage 
scattered  through  the  swollen  mucosa.     Over  the  surface  there  is  usually  a 
superficial  necrotic  layer,  which  can  be  brushed  off  lightly  with  the  finger. 
This  may  be  in  patches,  or  uniform  over  large  areas.    There  is  no  ulceration, 
only  the  superficial,  general  necrosis  of  the  mucosa.    ITie  solitary  follicles  are 
svollen  and  red,  but  the  prominence  is  obscured  in  the  involvement  of  the 
entire  mucosa.     In  cases  of  great  intensity  the  entire  coats  of  the  colon  may 
be  stiff  and  thick,  and  the  mucous  membrane  enormously  increased  in  thick- 
ness, grayish  black  in  color,  extensively  necrotic,  and,  in  places,  gangrenous. 
The  serous  surface  is  often  deeply  injected.     The  ileum  is,  in  many  cases, 
involved,  having  a  deeply  hemorrhagic  mucosa,  with  a  superficial  necrosis. 
In  the  subacute  cases  there  is  not  the  same  great  thickening  of  the  intestinal 
wall,  the  solitary  follicles  are  more  swollen,  there  is  less  necrosis,  and,  while 
there  are  no  ulcers,  there  are  superficial  erosions. 

Sjrmptoms. — According  to  Strong  and  Musgrave,  the  period  of  incuba- 
tion is  not  more  than  forty-eight  hours.  The  onset,  which  is  usually  sudden, 
is  characterized  by  slight  fever,  pain  in  the  abdomen,  and  frequent  stools. 
At  first  mucus  is  passed,  but  within  twenty-four  hours  blood  appears  with  it, 
or  there  is  pure  blood.  There  is  a  constant  desire  to  go  to  stool,  with  great 
straining  and  tenesmus;  every  hour  or  half  hour  there  may  be  a  small  amount 
of  blood  and  mucus  passed.  The  temperature  rises  and  may  reach  103°  or 
104®.  The  pulse  increases  in  frequency,  and  in  the  severer  cases  becomes 
very  small.  The  tongue  is  coated  with  a  white  fur,  and  there  is  excessive 
thirst.  In  the  very  acute  cases  the  patient  becomes  seriously  ill  within  forty- 
eight  hours,  the  movements  increase  in  frequency,  the  pain  is  of  great  inten- 
sity, the  patient  becomes  delirious,  and  death  may  occur  on  the  third  or 
fourth  day.  In  cases  of  moderate  severity  the  urgency  of  tlie  8ynij)tonis 
abates,  the  stools  lessen,  the  temperature  falls,  and  within  two  or  three  w(H»k8 
the  patient  is  convalescent.  The  mortality  in  the  severe  forms  is  very  lii^h. 
There  is  a   subacute  form  which  lasts  for  many  weeks  or  months.     The 
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patients  become  greatly  emaciated,  having  from  three  to  five  stools  in  the 
twenty-four  hours.  The  Bacillus  dysenierice  is  found  in  the  stools^  and  it 
agglutinates  readily  with  the  blood  serum. 

Other  Clinical  Types. — The  foregoing  account  describes  the  essential  fea- 
tures of  baeillary  dysentery'  as  seen  in  Japan,  the  Philippines,  and  the  tropics. 
The  clinical  features  of  baeillary  dysentery  in  adults  in  temperate  climates 
differ  in  no  essential  manner  from  those  already  described.  Although  the 
evidence  hardly  warrants  us  at  present  in  making  the  sweeping  statement  that 
all  non-amoebic  cases  of  dysentery  are  baeillary  in  origin,  yet  experience  will 
probably  demonstrate  eventually  that  this  is  the  case.  What  is  known  as  the 
acute  catarrhal  dysentery  is  probably  a  sporadic  form  due  to  the  Bacillus 
dysenierice.  Diphtheritic  dysentery  is  a  type  of  the  baeillary  form  with  great 
necrosis  and  infiltration  of  the  mucosa.  There  may  be  rapid  gangrene  and 
a  fatal  termination  within  twenty-four  hours.  A  secondary  diphtheritic  dys- 
entery is  a  common  terminal  event  in  many  acute  and  chronic  diseases,  and 
a  bacillus  of  the  Shiga  type  has  been  isolated  from  these  cases.  Vedder  and 
Duval  have  demonstrated  that  the  bacillus  is  present  in  them. 

ComplicationB  and  Sequels. — Peritonitis  is  rare,  due  either  to  extension 
through  the  wall  of  the  bowel  or  to  perforation.  When  this  occurs  about  the 
ca?cal  region,  peri t>7)h litis  results;  when  low  down  in  the  rectum,  periproc- 
titis. In  108  autopsies  collected  by  Woodward  perforation  occurred  in  11. 
Abscess  of  the  liver,  so  common  in  the  amcebic  form,  is  very  rare.  It  is  in- 
teresting to  note,  as  illustrating  the  probable  type  of  the  disease,  how  com- 
paratively rare  abscess  of  the  liver  was  during  the  American  civil  war.  Very 
few  cases  occurred  in  the  South- African  War  (Rolleston). 

In  the  tropics  malaria  and  acute  dysentery  very  often  coexist.  With  refer- 
ence to  typhoid  fever,  as  a  complication.  Woodward  mentions  that  the  com- 
bination was  exceedingly  frequent  during  the  civil  war,  and  characteristic 
lesions  of  both  diseases  coexisted.    In  civil  practice  it  is  extremely  rare. 

Sydenham  noted  that  dysentery  was  sometimes  associated  with  rheumatic 
pains,  and  in  certain  epidemics  joint  swellings  have  been  especially  prevalent 
They  are  not  of  the  nature  of  rheumatic  fever,  but  rather  analogous  to  those 
of  gonorriiopal  artliritis.  In  severe  cases  there  may  be  pleurisy,  thrombosis, 
pericarditis,  endocarditis,  and  occasionally  pya?mic  manifestations,  among 
which  may  be  mentioned  pylephlebitis.  Chronic  nephritis  is  also  an  occasional 
sequel.  In  protracted  cases  there  may  be  an  ansemic  oedema.  An  interesting 
sequel  of  dysentery  is  paralysis.  Woodward  reports  8  cases.  Weir  Mitchell 
mentions  it  as  not  uncommon,  occurring  chiefly  in  the  form  of  paraplegia. 
As  in  other  acute  fevers,  this  is  due  probably  to  a  neuritis.  Remlinger,  in 
two  cases  of  non-amcrbic  dysenterv'  in  Tunis,  observed  an  epididymitis  during 
convalo8C(»nce.  Gonorrhoea  was  excluded.  In  a  third  case  the  dysentery  was 
complicated  by  an  abscess  of  the  spleen,  which  ruptured,  causing  death.  In- 
testinal stricture  is  a  rare  sequence — so  rare  that  no  case  was  reported  at  the 
Surgeon-General's  oflicc  during  the  civil  war.  It  appears  to  be  not  uncom- 
mon in  the  East.  Among  the  secjuola?  of  chronic  dysentery,  in  persons  who 
have  recovered  a  certain  measure  of  health,  may  be  mentioned  persistent  dys- 
pepsia and  irritability  of  the  bowels. 

Diagnosis. — In  the  acute  specific  form  the  blood  serum  agglutinates  the 
dysentery  bacillus.     The  "Flexner-IIarris"  type  of  the  organism  agglutinates 
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in  dilutions  of  from  1  to  1,000  up  to  1  to  1,500.  This  is  the  form  of  the 
orgaDism  that  prevails  in  the  United  States.  The  "Shiga''  type  agglutinates 
less  readily.  The  blood  serum  of  a  dysenteric  patient  will  agglutinate  both 
h-pes,  but  the  former  more  readily  than  the  latter.  In  all  non-amoebic 
(iysenteries  efforts  should  be  made  to  isolate  the  dysentery  bacillus  from  the 
ftools. 

Treatment. — Flint  has  shown  that  sporadic  dysentery  is,  in  its  slighter 
irrades  at  least,  a  self-limited  disease,  which  runs  its  course  in  eight  or  nine 
k\%  Reading  the  report  of  his  cases,  one  is  struck,  however,  with  their  com- 
ptrative  mildness. 

Prophylactic. — The  same  prophylactic  precautions  should  be  followed 
as  are  adopted  in  typhoid  fever.  Flexner  and  Gay  have  shown  that  animals 
mn  be  protected  from  infection  by  a  previous  treatment  with  immune  horse 
perum.  Protective  and  curative  serums  have  been  prepared  and  are  now  on 
the  market. 

I.  Acute  Dysentery. — The  patient  should  be  absolutely  at  rest  in  bed. 
He  should  be  kept  warm  and  have  a  flannel  abdominal  binder  applied.  The 
diet  ehould  be  very  simple — whey,  egg  albumen,  barley  or  rice  water,  and 
>trained  gruels.  Enough  water  should  be  given  to  relieve  thirst.  If  vomiting 
occurs,  nothing  should  be  given  by  mouth  for  some  hours,  and  if  the  patient 
requires  fluid  this  can  be  given  by  infusion.  Hot  applications  to  the  abdomen 
are  Ufieful.  If  the  patient  is  seen  early  in  the  attack,  free  purgation  is  advisa- 
ble, for  which  sodium  sulphate  and  Rochelle  salts  are  best.  Either  may  be 
pven  in  doses  of  two  drachms  (8  gm.)  for  two  doses  an  hour  apart  and  later 
half  the  amount  every  three  hours  until  the  bowels  have  moved  freely.  By 
ihifi  treatment  the  course  is  sometimes  cut  short.  If  the  attack  is  well  estab- 
lished, the  use  of  purgatives  must  be  determined  by  the  conditions  present. 
If  solid  faecal  matter  is  being  passed,  a  purgative  is  indicated,  castor  oil  being 
tlie  l)et>t  (5  vi,  25  c.  c).  Until  the  bowels  have  been  thoroughly  cleared, 
[tur^ation  is  indicated. 

HedicinaL — Bismuth  in  large  doses  often  has  a  benefieial  effect.     Thirty 
to  sixty  grains  (2  to  4  gm.)  should  be  given  every  hour.    Minute  doses  of  bi- 
(hloride  of  mercury,  one  hundredth  of  a  grain  every  two  hours,  were  recom- 
mended by  Ringer.     For  the  relief  of  pain  and  to  quiet  the  bowel,  morphia 
ifi  the  most  useful  drug  and  is  to  be  preferred  to  opium  by  mouth.    It  should 
lie  given  hypodermically  in  large  doses  (gr.  1-4  to  1-3,  0.016  to  0.022  gm.), 
and   repeated  according  to  the  needs  of   the  patient.     If  tenesmus  is  not 
marked,  opium  can  be  given  as  the  starch  and  laudanum  enema,  in  which 
♦hirty  minims  (2  c.  c.)  of  laudanum  are  given.    The  ipecacuanha  treatment  is 
not  so  suitable  for  the  bacillary  as  for  the  amoebic  form,  with  which  it  will  be 
«"c»nsidered. 

Local  Treatment, — During  the  acute  stages  this  may  be  out  of  the  ques- 
tion, but  should  be  employed  whenever  possible.  Normal  saline  or  sodium 
hicarbonate  (1  per  cent.)  solution  at  the  body  temperature  can  be  used.  This 
-should  be  given  very  gently  and  with  the  hips  elevated.  If  there  is  rectal 
irritation,  a  cocaine  or  morphia  suppository  should  be  given  beforehand. 
A?  the  symptoms  lessen,  the  quantity  of  fluid  can  be  increased  and  other 
dilutions  used,  such  as  boric  acid  (5  per  cent.),  salicylic  acid  (1  per  cent.)  or 
Ilium   (1  to  200). 
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With  convalescence  the  diet  should  be  increased  very  gradually  and  onlj 
simple  foods  allowed.  The  patient  should  be  kept  quiet  until  all  danger  of  a  re- 
lapse is  over.    This  is  most  important  in  the  prevention  of  a  chronic  dysentery. 

Serum  Therapy, — Shiga  produced  a  polyvalent  serum  by  immunizing 
horses,  by  which  he  claims  to  have  reduced  the  mortality  in  "endemic**  dys- 
entery in  Japan  from  about  35  per  cent,  to  9  per  cent.  Good  results  have 
been  reported  from  the  use  of  the  Pasteur  Institute  and  Lister  Institute 
serums,  which  should  be  given  in  doses  of  20  c.  c.  two  or  three  times  a  day. 

II.  Chronic  Dysentery. — The  patient  should  be  at  rest  in  bed  and  on 
simple  diet,  milk,  boiled,  peptonized  or  fermented,  whey,  beef  juice,  and  eggs. 
In  some  cases  milk  may  have  to  be  given  well  diluted  or  in  small  amounts, 
but  it  usually  agrees  well.  It  is  well  to  give  an  occasional  purge  (castor  oil, 
S  ss,  15  c.  c.)  to  empty  the  bowels.  Drugs  by  mouth  are  not  of  great  value. 
Bismuth,  if  used,  should  be  in  large  doses  (3  i,  4  gm.)  every  three  hours 
while  the  patient  is  awake.  Opium  should  not  be  given  as  a  routine  measure, 
as  there  is  great  danger  of  forming  a  habit.  If  employed,  it  is  best  given  in 
the  starch  and  laudanum  enema. 

Local  Treatment, — This  is  most  rational  and  should  be  carried  out  thor- 
oughly. If  the  rectum  is  irritable,  a  cocaine  or  morphine  suppository  should 
be  given  half  an  hour  previously.  The  irrigation,  at  the  body  temperature, 
should  be  given  very  gently,  the  patient  encouraged  to  retain  it  as  long  as 
possible,  and  the  amount  gradually  increased  up  to  two  litres  if  possible.  One 
irrigation  a  day  is  usually  enough.  Silver  nitrate  solution  is  probably  the 
best  (1  to  5,000  at  first  and  increased  to  1  to  500).  Boric  acid  (5  per  cent.), 
salicylic  acid  (2  per  cent.),  alum,  or  tannic  acid  (3  per  cent.)  may  also  be 
used.  With  any  of  these  an  occasional  irrigation  of  saline  solution  is  useful. 
With  improvement  the  frequency  of  the  irrigations  should  be  reduced.  In  the 
obstinate  cases  an  appendicostomy  may  be  done  and  the  bowel  irrigated 
through  the  opening. 

Xn.    BIALTA   FEVEB 

{Undulant  Fever,  Mediterranean  Fever) 

Definition. — A  specific  fever,  caused  by  the  Micrococcus  melitensis,  char- 
acterized by  un(lulalc>ry  j)yrexiHl  relapses,  profuse  sweats,  rheumatic  pains, 
arthritis,  and  an  enlarged  spleen.  It  is  spread,  as  a  rule,  through  the  agency 
of  goat's  milk. 

Distribution. — The  disease  prevails  in  the  Mediterranean  littoral,  and  en- 
demic foci  exist  in  India,  Africa,  China,  and  Manila.  In  the  goat  raising 
sections  of  Texns  the  disease  is  endemic  (Gentry  and  Ferenbaugh).  In  the 
Malta  garris(>n  in  the  seven  years  1S08-1904,  there  were  2,229  cases,  with 
an  average  ease  duration  of  one  hundred  and  twenty  days  and  with  77  deaths. 
About  the  same  nnndxT  of  eas(»s  occurred  in  the  flee^.  Since  the  introduction 
of  f)rophyhietie  measures  tlie  disease  has  practically  disappeared  from  the 
Army  and  Xavy,  and  has  diminished  greatly  in  the  civil  population. 

Etiology. — The  greater  j)art  of  our  knowledge  of  this  remarkable  disease 
we  owe  to  the  work  of  British  army  surgeons  stationed  at  Gibraltar  and  Malta, 
particularly  to  Marston,  Bruce,  and  Hughes.     In  1886  Bruce  isolated  an  or- 
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gaoism  which  he  called  Micrococcus  melitensis  from  the  spleen  and  blood. 
Hughes,  Wright,  Semple,  and  others  confirmed  this.  In  1904-1905  a  Gov- 
enunent  Commission  began  a  study  on  the  island  of  the  problems  of  the  dis- 
eiie  in  all  its  aspects.  It  was  shown  to  be  a  septicaemia,  due  to  the  above- 
named  organism,  which  had  an  unusually  prolonged  saprophytic  existence. 
Zimit  showed  that  the  goats,  the  most  important  animals  in  the  domestic 
life  of  Malta,  were  largely  infected,  from  10  to  15  per  cent,  having  the  micro- 
coccug  in  their  milk.  Monkeys  were  successfully  infected  with  milk  which 
contained  the  organisms.  Steps  were  at  once  taken  to  stop  the  use  as  far  as 
possible  of  goat's  milk  for  the  troops,  with  the  result  that  the  number  of  cases 
fell  from  750  in  1905  to  145  in  1906,  and  to  7  for  nine  months  of  1907. 
TTiere  were  no  cases  in  1907  in  the  Mediterranean  fleet,  and  since  this  date 
the  disease  has  disappeared  in  the  garrison  and  in  the  fleet. 

The  micrococcus  enters  the  system  through  the  gastro-intestinal  tract, 
Ross  and  Eyre  think  it  may  also  be  transmitted  by  mosquitoes.  It  produces 
a  chronic  septicaemia  with  enlargement  of  the  spleen. 

Symptoms. — There  is  no  specific  fever  which  presents  the  same  remark- 
able group  of  phenomena.    The  period  of  incubation  is  from  six  to  ten  days. 
"Clinically  the  fever  has  a  peculiar  irregular  temperature  curve,  consisting 
of  intermittent  waves  or  tmdulations  of  pjrrexia,  of  a  distinctly  remittent 
chancter.    These  pyrexial  waves  or  undulations  last,  as  a  rule,  from  one  to 
three  weeks,  with  an  apyrexial  interval  lasting  for  two  or  more  days.    In  rare 
Ltses  the  remissions  may  become  so  marked  as  to  give  an  almost  intermittent 
character  to  the  febrile  curve,  clearly  distinguishable,  however,  from  the  par- 
oivsms  of  paludic  infection.     This  pyrexial  condition  is  usually  much  pro- 
longed, having  an  uncertain  duration,  lasting  for  even  six  months  or  more. 
Tnlike  paludism,  ita  course  is  not  markedly  affected  by  the  administration  of 
quinine.     Its  course  is  often  irregular  and  even  erratic  in  nature.     This  py- 
rexia is  usually  accompanied  by  obstinate  constipation,  progressive  anajmia, 
and  debility.    It  is  often  complicated  with  and  followed  by  neuralgic  symp- 
toms referred  to  the  peripheral  or  central  nervous  system,  arthritic  effusions, 
painful  inflammatory  conditions  of  certain  fibrous  structures,  of  a  localized 
nature,  or  swelling  of  the  testicles"  (Hughes).     There  is  a  malignant  type, 
in  which  the  disease  may  prove  fatal  within  a  week  or  ten  days;  an  undulatory 
type — the  common  variety — in  which  the  fever  is  marked  by  intermittent 
waves  or  undulations  of  variable  length,  separated  by  periods  of  apyrcxia  and 
freedom  from  symptoms.    In  this  really  lie  the  peculiar  features  of  the  dis- 
ease, and  the  unfortunate  victim  may  suffer  a  series  of  relapses  which  may 
extend  from  three  months,  the  average  time,  to  two  years.     Lastly,  there  is 
an  intermittent  type,  in  which  the  patient  may  simply  have  daily  pyrexia 
toward  evening,  without  any  special  complications,  and  may  do  wtII  and  be 
able  to  go  about  his  work,  and  yet  at  any  time  the  other  serious  features  of 
the  disease  may  develop. 

The  blood  serum  of  a  patient  with  Malta  fever  agglutinates  the  Micrococ- 
cus melitensis.  For  diagnosis,  cultures  from  the  blood  may  be  made  or,  if 
other  procedures  fail,  from  the  spleen. 

The  mortality  is  slight,  only  about  2  per  cent.  There  are  no  characteristic 
morbid  lesions,  but  the  spleen  is  enlarged,  dark  and  soft.  Malta  fever  can 
now  be  readily  differentiated  from  typhoid  fever  and  malaria.     The  prophy- 
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hxis  IB  self-evident,  and  tlie  brilliant  work  of  the  commission  has  alreatlj 
reduced  the  incidence  of  the  disease  to  a  minimum.     The  disease  has  disap 
pea  red  from  Gibraltar  since  the  importation  of  goats  from  Malta  has  been 
stopped. 

TreatmeEt* — General  measures  suitable  to  typhoid  fever  are  indicated. 
Fluid  food  should  be  given  during  the  felirile  period.  Vaccines  may  be  used 
and  good  results  have  been  reported.  Hydrotherapy,  either  the  bath  or  the 
cold  pack,  should  be  used  every  third  hour  when  the  ti^mperature  is  above 
lOS*'  F.  Otherwise  the  trc^atment  is  symptomatic.  No  drugs  appear  to  have 
any  special  influence  on  the  fever.  A  change  of  climate  seems  to  promot 
convalescence. 

Xm.     CHOLERA  ASIATICA 


Definition. — A  specific,  infections  disease,  cansed  by  the  comma  bac 

Koch,  and  ehnracterized  ciinically  by  viohmt  purgin*!:  and  rapid  collapse. 

Historical  Summary.— Cholera  has  been  endemic  in  India  from  a  remote 
period,  but  only  within  the  last  century  did  it  make  inroads  into  Europe  and 
America,  An  extensive  epidemic  occurred  in  183*2,  in  which  year  it  waa^ 
brnu^rlit  in  iruniigrant  ship?  from  Great  Britain  tn  Quelipc.  Jt  travelled  alon^pW 
the  lines  of  traffic  up  the  Great  Lakes,  and  iinally  reached  as  far  west  as  the 
military  posts  of  the  npper  l^Iississippi,  In  the  same  year  it  entered  the 
United  States  by  way  of  New  York.  There  were  recurrences  of  the  disease 
in  ts:i5-'3(K  Jn  1H48  it  entered  the  conntry  througli  New  Orleans,  and  spread 
widely  up  tlie  Mississippi  Valley  and  across  the  continent  to  California.  Ii 
184D  it  again  appeared.  In  1854  it  was  introduced  by  immigrant  ships  int<( 
New  York  and  prevailed  widely  throughout  the  country.  In  18rir>  and  \t 
18^)7  there  were  less  serious  epidemics.  In  1873  it  again  appeared  in  the 
United  States,  iiut  did  not  ] prevail  widely.  In  1S84  there  was  an  outfjreai 
in  Europe,  and  again  in  181)2  and  1893.  Although  occasional  cases  have' 
been  brought  by  ship  to  the  quarantine  stations  of  Great  Britain  and  the 
United  States,  the  disease  has  not  gained  a  fcioHiold  in  either  country  sinci 
1873,  It  has  prevailed  continuously  in  the  Philippines  since  li)01,  but 
now,  1912,  well  nnder  control.  For  the  past  ten  years  it  has  prevailed  widely 
in  the  near  and  far  East.  Eussia  has  suffered  severely  since  1907,  but  last 
year,  1911,  there  were  comparatively  few  cases.  In  1911  cholera  prevailed  in 
Italy,  North  Africa  and  Madeira.  There  were  ontbreaks  in  Asia  Minor,  Ara^ 
bia  and  Turkey,  and  the  usual  prevalence  in  India.  To  the  United  States 
during  1911,  cholera  ivas  frequently  conveyed  by  sliipB  from  Italy,  but  ther 
was  no  difficulty  in  controlling  it.  A  i:uml>er  of  cholera  "carriers"'  wer 
found. 

Etiology. — In  1884  Koch  announced  the  discovery  of  the  specific  organ- 
ism of  this  disease.     Subseqyent  observations  have  enntirmed  his  statement 
that  the  comma  bacillus,  as  it  is  termed,  occurs  constantly  in  the  true  cholera 
and  in  no  other  disease.     It  has  the  form  of  a  slightly  bent  rod,  which  ifll 
thicker,  but  not  more  than  about  half  the  length  of  the  tubercle  bacillus,  andj 
sometimes  occurs  in  corkscrew-like  or  S  forms.     The  organisms  grow  upon 
a  great  variety  of  media  and  display  distinctive  and  charMcteristic  apj>ear-] 
ances*    Koch  found  them  in  the  water  tanks  in  India,  and  they  were  isolatedl 
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from  the  Elbe  water  during  the  Hamburg  epidemic  of  1892.  During  epi- 
demics virulent  bacilli  may  be  found  in  the  faces  of  healthy  persons.  The 
bacilli  are  found  in  the  intestine,  in  the  stools  from  the  earliest  period  of 
the  disease,  and  very  abundantly  in  the  characteristic  rice-water  evacuations, 
in  which  they  may  be  seen  as  an  almost  pure  culture.  They  very  rarely  occur 
in  the  vomit.  Post  mortem,  they  are  found  in  enormous  numbers  in  the 
intestine.  In  acutely  fatal  cases  they  do  not  seem  to  invade  the  intestinal 
vail,  but  in  those  with  a  more  protracted  course  they  are  found  in  the  depths 
of  the  glands  and  in  the  still  deeper  tissues.  Experimental  animals  are  not 
luaceptible  to  cholera  germs  administered  per  os.  But  if  introduced  after 
neutralization  of  the  gastric  contents,  and  if  kept  in  contact  with  the  intes- 
tinal mucosa  by  controlling  peristalsis  with  opium,  guinea-pigs  succumb  after 
showing  cholera-like  symptoms.  The  intestines  are  filled  with  thin,  watery 
i-ontints.  containing  comma  bacilli  in  almost  pure  culture. 

Cholera  Toxin. — Koch  in  his  studies  of  cholera  failed  to  find  the  spirilla 
in  the  internal  organs.  He  concluded  that  the  constitutional  symptoms  of 
the  disease  resulted  from  the  absorption  of  toxic  bodies  from  the  intestine. 
R.  Pfeiffer  has  shown  that  the  cholera  toxin  is  intimately  associated  with  the 
pmteid  of  the  bacterial  cells,  and,  being  of  a  very  labile  nature,  can  not  be 
separated.  Dead  cultures  are  toxic;  and  the  symptoms  produced  by  tlie  in- 
troduction of  even  minimal  amounts  are  often  comparable  with*  those  of  the 
algid  stage  of  cholera  asiatica.  The  symptoms  occur  very  rapidly,  and  death 
often  results  in  eight  to  twelve  hours;  in  non-fatal  cases  recovery  is  often 
equally  as  rapid.  The  intracellular  cholera  toxin  is  poisonous  to  animals  if 
introduced  into  the  blood,  peritoneal  cavity,  or  subcutaneous  tissues.  No  ab- 
sorption takes  place  from  the  intestine  unless  the  epithelial  layer  has  been 
injured. 

Immunity. — Animals  may  be  immunized  by  repeated  injections  of  non- 
fatal doses  of  the  dead  and  later  of  the  living  organisms.    The  serum  of  an 
animal  thus  immunized  has  a  protective  power  when  injected  into  a  guinea 
pij?  along  with  five  or  ten  times  the  fatal  dose.    This  serum  has  also  agglutina- 
tive and  other  antibacterial  properties.    The  blood  serum  of  convalescent  pa- 
tients also  possesses  these  properties,  and  for  therapeutic  purposes  anti-scrums 
luve  been  introduced  and  used  widely  in  India,  the  Philippines  and  in  Russia. 
Kodes  of  Infection. — As  in  other  diseases,  individual  peculiarities  count 
tor  much,  and  during  epidemics  virulent  cholera  bacilli  have  been  isolated 
fn»m  the  normal  stools  of  healthy  men.     Cholera  cultures  have  also  been 
>walIowed  with  impunity. 

The  disease  is  not  highly  contagious;  physicians,  nurses,  and  others  in 
(lope  contact  with  patients  are  not  often  affected.  On  the  other  hand,  washer- 
voni<*n  and  those  who  are  brought  into  very  close  contact  with  tlie  linen  of 
the  cholera  patients,  or  with  their  stools,  are  particularly  prone  to  catch  the 
di»H*ase.  There  have  been  several  instances  of  so-called  "laboratory  cholera/' 
in  which  students,  having  been  accidentally  infected  while  working  with  the 
fulture?,  have  taken  the  disease,  and  at  least  one  death  has  resulted. 

Vegetables  which  have  been  washed  in  the  infected  water,  particularly  let- 
tuces and  cresses,  may  convey  the  disease.  Milk  may  also  be  contaminated. 
Tlie  bacilli  live  on  fresh  bread,  butter,  and  meat,  for  from  six  to  eight  days. 
In  regions  in  which  the  disease  prevails  the  possibility  of  the  infection  of  food 


tM 


SPECIFIC    TNFKCT10U8    DISEASES 


by  flit^a  should  \w  borne  in   mind,  etnee  it  has  Ijeen  sliown  that  the  baciTll^| 
may  Hve  for  at  lejist  three  dnys  in  thtir  intestines,  ^M 

Infection  through  the  air  is  not  to  be  much  dreaded,  ^;inee  the  germs  wheor^l 
dried  die  rapidly,  ^ 

The  disease  is  propagated  chiefly  by  eontaminated  water  used  for  drink- 
ing, rooking,  and  washing.  The  vinilenee  of  an  epidemic  in  »ny  region  h  inH 
direct  pro|Kjrtion  to  the  in^  per  feet  ion  of  its  wator-iiiiipply.  In  India  the  dem-W 
on^tratioii  of  the  connection  between  drinking-water  and  cholera  infection  is 
complete.  T\\e  Hamhurg  epidemic  is  a  most  reinnrknble  illustration.  Tlio 
iinfdlered  water  of  the  Elbe  was  the  chief  supply,  althtiugh  taken  from  tht 
river  in  such  a  situation  that  it  was  of  necessity  directly  contaminated  by^ 
sewuge.  It  is  not  known  accurately  from  what  source  the  contagion  catneJ 
w^hether  from  HuFsia  or  from  France,  hut  in  August,  1892,  there  was  a  Bud*' 
den  explosive  epideniie,  and  within  three  months  nearly  LS^OOO  persons  were! 
attacked,  with  a  mortality  of  42.3  per  cent.  The  neighl)oring  city  of  Altonafj 
which  a\m  took  its  water  from  the  Elbe,  but  which  had  a  thoroughly  w^\U 
e([uipped  modern  filtration  system,  had  in  the  same  period  only  5H)  cases. 

Two  nmin  types  of  cjiidemics  of  cholera  are  recognized:  the  first,  in  whicli 
Tuany  individuals  nre  attacked  simultaneously,  as  in  the  TTainlnirg  oiitbreakt^ 
and  in  which  no  direct  connection  can  he  traced  bit  ween  the  individual  cases.^ 
In  this  type  there  is  widespread  contamination  of  the  drinking-water.    In  th^ 
other  the  eases  occur  in  groups,  so-called  cholera  nests;  individuals  are  not 
attacked   simultancoysly,  Init  successively.     A   direct  connection   t^etwecn   the 
cases  may  be  very  ditlicult  to  trace.     Again,  both  tbt^st^  tvfies  nuiy  lie  com- 
bined, and  in  an  epidenjic  which  has  started  in  a  widespread  inft^ction  througli^ 
water,  there  may  be  other  outbreaks,  which  are  examples  of  the  second  oifl 
ehain-like  type. 

Cholera  ^'carriers"  have  no  doulit  an  importiint  influence.  In  ]^fani!a 
nearly  8  per  cent,  of  37tl  healthy  persons  harbored  the  bacilli.  The  perennial 
outbreaks  of  this  disease  in  the  Manila  pristm  were  due  to  carriers,  17  of 
wlioin  were  found  among  those  who  had  to  do  with  the  preparation  of  the 
food  and  drink  of  :1J)00  prisoners. 

I1ie  disease  always  follows  the  lines  of  human  travel.     In  India  it  has,. 
in  many  notable  cases,  been  widely  spread  by  pilgrims.     It  is  carried  also  bjfl 
caraviins  and  in  ships.     It  is  not  conveyed  through  the  atmosphere.  ^n 

IMaecs  situated  at  the  sea-level  are  more  prone  to  the  disease  than  inland 
towns.     In  high  altitodes  the  disease  docs  not  prevail  so  extensively.     A  bi^ 
temperature  favors  the  development  of  cholera,  hut  in  Europe  and  Amerid 
the  epidemics  have  been  chiefly  in  the  late  summer  and  in  the  autnmn. 

The  disease  affeets  persons  of  all  ages.     It  is  partieidarly  prone  to  att^rk' 
the  intempeiate  and  those  dehilitated  by  want  of  food  and  liy  Ijad  surround- 
ings.    Depressing  emotions,  such  as  fear,  undoubtedly  have  a  markinl  inflti 
enec.     It  is  doubtful  whether  an  attack  furnishes  immunity  against  a  second 
one. 

Morbid  Anatomy*— .\  poj^t  mortem  diagnosis  fif  the  nature  of  the  diseas 
coofd  Ur  maile  by  any  competent  bacteriologist,  as  the  organism  is  distinctive 
The  body  has  the  appearances  associated  with  profonnd  collapse.     There 
often  nuirked  })ost  mortem  eU'vation  of  temperature.     The  riffor  morifs  9ii 
in  early  and  may  produce  disj>Iacenu'nt  of  the  limbs.     'I'be  lower  jaw  ha^  k\*l 
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seen  to  move  and  the  eyes  to  rotate.  Various  movements  of  the  arms  and 
legs  have  also  been  noted.  The  blood  is  thick  and  dark,  and  there  is  a  re- 
markable diminution  in  the  amount  of  its  water  and  salts.  The  peritoneum 
is  stickv,  and  the  coils  of  intestines  are  congested  and  look  thin  and  shrunken. 
The  small  intestine  usually  contains  a  turbid  serum,  similar  in  appearance  to 
that  which  was  passed  in  the  stools.  The  mucosa  is,  as  a  rule,  swollen,  and  in 
very  acute  cases  slightly  hyperaemic;  later  the  congestion,  which  is  not  uni- 
fonn,  is  more  marked,  especially  about  the  Peyer's  patches.  Post  mortem 
the  epithelial  lining  is  sometimes  denuded,  but  this  is  probably  not  a  change 
which  takes  place  freely  during  life.  In  the  stools,  however,  large  numbers 
of  columnar  epithelial  cells  have  been  described  by  Homer  and  others.  The 
bacilli  are  found  in  the  contents  of  the  intestine  and  in  the  mucous  mem- 
brane. The  spleen  is  usually  small.  The  liver  and  kidneys  show  cloudy 
gwellinp,  and  the  latter  extensive  coagulation-necrosis  and  destruction  of  the 
epithelial  cells. 

SjBptaini. — A  period  of  incubation  of  uncertain  length,  probably  not 
more  than  from  two  to  five  days,  precedes  the  onset  of  the  symptoms. 

Three  stages  may  be  recognized  in  the  attack:  the  preliminary  diarrhoea, 
the  collapse  stage,  and  the  period  of  reaction. 

(a)  The  preliminary  diarrikea  may  set  in  abruptly  without  any  pre- 
Tiooa  indications.  More  commonly  there  are,  for  one  or  two  days,  colicky 
pains  in  the  abdomen,  with  looseness  of  the  bowels,  perhaps  vomiting,  with 
headache  and  depression  of  spirits.    There  may  be  no  fever. 

(h)  Collapse  Stage. — ^The  diarrhoea  increases,  or,  without  any  of  the 
preliminary  symptoms,  sets  in  with  the  greatest  intensity,  and  profuse  liquid 
evacuations  succeed  each  other  rapidly.  There  are  in  some  instances  griping 
pains  and  tenesmus.  More  commonly  there  is  a  sense  of  exhaustion  and  col- 
lapse. The  thirst  becomes  extreme,  the  tongue  is  white;  cramps  of  great 
severity  occur  in  the  legs  and  feet.  Within  a  few  hours  vomiting  sets  in  and 
becomes  incessant.  The  patient  rapidly  sinks  into  a  condition  of  collapse, 
the  features  are  shrunken,  the  skin  has  an  ashy-gray  hue,  the  eyeballs  sink 
in  the  sockets,  the  nose  is  pinched,  the  cheeks  are  hollow,  the  voice  becomes 
bnskr,  the  extremities  are  cyanosed,  and  the  skin  is  shriveled,  wrinkled,  and 
rovered  with  a  clammy  perspiration.  The  temperature  sinks.  In  the  axilla 
or  in  the  mouth  it  may  be  from  five  to  ten  degrees  below  normal,  but  in  the 
rKtum  and  in  the  internal  parts  it  may  be  103**  or  104°.  The  blood  pressure 
MU  pt»atly  and  is  often  below  70  mm.  Hg.  The  pulse  becomes  extremely 
/eehle  and  flickering,  and  the  patient  gradually  passes  into  a  condition  of 
coma,  though  consciousness  is  often  retained  until  near  the  end. 

The  faeces  are  at  first  yellowish  in  color,  from  the  bile  pigment,  but  soon 
they  become  grayish-white  and  look  like  turbid  whey  or  rice-water;  whence 
the  term  "rice-water  stools."  There  are  found  in  them  numerous  small  flakes 
of  mucus  and  granular  matter,  and  at  times  blood.  The  reaction  is  usually 
•Ikaline.  The  fluid  contains  albumin  and  the  chief  mineral  ingredient  is 
chloride  of  sodium.  Microscopically,  mucus  and  epithelial  cells  and  innu- 
merable bacteria  are  seen,  the  majority  of  the  latter  being  the  comma  bacilli. 
Tlie  condition  of  the  patient  is  largely  the  result  of  the  concentration  of 
the  blood  consecjuent  upon  the  loss  of  serum  in  the  stools.  Tlie  specific 
gnvity  of  the  blood  rises  to  lOGO  to  1072.     There  is  almost  complete  arrest 
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of  secretion,  particularly  of  the  saliva  and  the  urine.  On  the  other  hand,  the 
sweat-glands  increase  in  activity,  and  in  nursing  women  it  has  been  stated 
that  the  lacteal  flow  is  unaffected.  This  stage  sometimes  lasts  not  more  than 
two  or  three  hours,  but  more  commonly  from  twelve  to  twenty-four. 

(c)  Reaction  Stage. — When  the  patient  survives  the  collapse,  the  cyano- 
sis gradually  disappears,  the  warmth  returns  to  the  skin,  which  may  have  for 
a  time  a  mottled  color  or  present  a  definite  erythematous  rash.  The  hearfs 
action  becomes  stronger,  the  urine  increases  in  quantity,  the  irritability  of  the 
stomach  disappears,  the  stools  are  at  longer  intervals,  and  there  is  no  abdom- 
inal pain.  In  the  reaction  the  temperature  may  not  rise  above  normal.  Not 
infrcfjuently  this  favorable  condition  is  interrupted  by  a  recurrence  of  severe 
diarrhoea  and  the  patient  is  carried  oft  in  a  relapse.  Other  cases  pass  into 
the  condition  of  what  has  been  called  cholera-typhoid,  a  state  in  which  the 
patient  is  delirious,  the  pulse  rapid  and  feeble,  and  the  tongue  dry.  Death 
finally  occurs  with  coma.     These  symptoms  have  been  attributed  to  uraemia. 

During  epidemics  attacks  are  found  of  all  grades  of  severity.  There  are 
cases  of  diarrhoea  with  griping  pains,  liquid,  copious  stools,  vomiting,  and 
cramps,  with  slight  collapse.  To  these  the  term  cholerine  has  been  applied. 
They  resemble  the  milder  cases  of  cholera  nostras.  At  the  opposite  end  of 
the  series  there  are  the  instances  of  cholera  sicca,  in  which  death  may  occur  in 
a  few  hours  after  the  onset,  without  diarrhoea.  There  are  also  cases  in  whidi 
the  patients  are  overwhelmed  with  the  poison  and  die  comatose,  without  the 
preliminary  stage  of  collapse. 

Complications  and  Sequelae. — The  typhoid  condition  has  already  been  re- 
ferred to.  The  consecutive  nephritis  rarely  induces  dropsy.  Diphtheritic 
colitis  has  been  described.  There  is  a  special  tendency  to  diplitheritic  inflam- 
mation of  the  mucous  membranes,  particularly  of  the  throat  and  genitals. 
Pneumonia  and  pleurisy  may  follow,  and  destructive  abscesses  may  occur  in 
different  parts.  Suppurative  parotitis  is  not  very  uncommon.  In  rare  in- 
stances local  gangrene  may  occur.  A  troublesome  symptom  of  convalescence 
is  cramps  in  the  muscles  of  the  arms  and  logs. 

Diagnosis. — The  only  affection  with  which  Asiatic  cholera  could  be  con- 
founded is  the  cholera  nosiras,  the  severe  choleraic  diarrhcea  which  occurs 
during  the  summer  numtlis  in  temperate  climates.  The  clinical  picture  of  the 
two  affections  is  identical.  The  extreme  collapse,  vomiting,  and  rice-water 
stools,  the  cramps,  the  cyanosed  appearance,  are  all  sien  in  the  worst  forms  of 
cholera  nostras.  In  enfeebled  persons  death  may  occur  within  twelve  hours. 
It  is  of  course  extremely  important  to  be  able  to  diagnose  between  the  two 
affections.  This  can  only  be  done  by  one  thoroughly  versed  in  bacteriological 
methods,  and  conversant  with  the  diversified  flora  of  the  intestines. 

Attacks  very  similar  to  Asiatic  cholera  are  produced  in  poisoning  by 
arsenic,  corrosive  sublimate,  and  certain  fungi;  but  a  difliculty  in  diagnosis 
could  scarcely  arise. 

The  prognosis  is  always  uncertain,  as  the  mortality  ranges  in  different 
epidemics  from  30  to  SO  per  cent.  Intemperance,  debility,  and  old  age  are 
unfavorable  conditions.  The  more  rapidly  the  collapse  sets  in,  the  greater  is 
the  danger,  and  as  Andral  truly  says  of  the  malignant  form,  **lt  begins  where 
other  diseases  end — in  death."  Patients  with  marked  cyanosis  and  very  low 
temj)erature  rarely  recover. 
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Prophylaxis. — Preventive  measures  are  all-important,  and  isolation  of 
the  sick  and  thorough  disinfection  have  effectually  prevented  the  disease  enter- 
ing England  or  the  United  States  since  1873.  During  epidemics  the  greatest 
[»re  should  be  exercised  in  the  disinfection  of  the  stools  and  linen  of  the 
patients.  When  an  epidemic  prevails,  persons  should  be  warned  not  to  drink 
rater  unless  previously  boiled.  The  milk  should  be  boiled  and  all  food  and 
drinks  carefully  protected  from  flies.  Errors  in  diet  should  be  avoided.  Un- 
cooked vegetables  and  salads  should  not  be  eaten.  As  the  disease  is  not  more 
contagions  than  typhoid  fever,  the  chance  of  a  person  passing  safely  through 
an  epidemic  depends  very  much  upon  how  far  he  is  able  to  carry  out  thor- 
OQghly  prophylactic  measures.  Digestive  disturbances  are  to  be  treated 
promptly,  and  particularly  the  diarrhoea,  which  so  often  is  a  preliminary  symp- 
tom. For  this,  opium  and  acetate  of  lead  and  large  doses  of  bismuth  should 
be  given.  Protective  inoculation  has  been  carried  out  extensively  in  India  by 
HafiTkine  and  in  the  Philippines  by  Strong,  in  both  places  and  recently  in 
BoflBia  with  good  results. 

Treatments — The  patient  should  be  at  rest  in  bed,  kept  warm,  and  given 

nmple  diet,  boiled  milk,  whey  and  egg  albumen.    The  patient  may  be  allowed 

to  take  water  freely.     If  vomiting  occurs  food  should  be  withheld  and  the 

itomach  washed  with  an  alkaline  solution.     Hot  applications  to  the  abdomen 

ihould  be  used  and  hot  baths  given  if  they  prove  helpful.     Early  in  the  course 

the  bowels  should  be  moved  by  castor  oil  or  calomel.     During  the  initial 

rtage,  when    the    diarrhoea    is    not    excessive    but    the    abdominal    pain    is 

marked,  opium  is  the  most  efficient  remedy,  and  it  should  be  given  hypo- 

dermieally  as  morphia.     It  is  advisable  to  give  at  once  a  full  dose,  which  may 

be  repeated  on  the  return  of  the  pain.     It  is  best  not  to  attempt  to  give 

remedies  by  the  mouth,  as  they  disturb  the  stomach.     Ice  should  be  given,  and 

brandy  or  hot  coffee.     In  the  collapse  stage,  writers  speak  strongly  against 

the  use  of  opium.     Undoubtedly  it  must  be  given  with  caution,  but,  judging 

from  its  effects  in  cholera  nostras,  I  should  say  that  collapse  per  se  was  not 

a  contraindication. 

Irrigation  of  the  bowel  with  a  solution  of  tannic  acid  (2  per  cent.)  in  hot 
wter  (105®)  should  be  used.     With  a  long,  soft-rubber  tube,  as  much  as  two 
litres  may  be  slowly  injected.     Not  only  is  the  colon  cleansed,  but  the  small  ^ 
bowel  may  also  be  reached,  as  shown  by  the  fact  that  the  tannic  acid  solutions 
bave  been  vomited. 

Owing  to  the  profuse  serous  discharges  the  blood  becomes  concentrated, 
and  absorption  takes  place  rapidly  from  the  lymph-spaces.  To  meet  this, 
intravenous  injections  were  introduced  by  Latta,  of  Leith,  in  the  epidemic 
of  1832.  My  preceptor,  Bovell,  first  practised  the  intravenous  injections  of 
milk  in  Toronto,  in  the  epidemic  of  1854. 

Saline  injections,  intravenous  and  into  the  bowel,  have  been  much  used 
and  with  great  success  by  the  method  introduced  by  Leonard  Rogers.  The 
hypertonic  solution  is  composed  o^  sodium  chloride,  grains  120;  potassium 
Aloride,  grains  (> ;  calcium  chloride,  grains  4 ;  water,  1  pint.  It  is  best  given 
intravenously,  particularly  if  the  specific  gravity  of  the  blood  is  over  10G3. 
Ai  much  as  four  pints  may  be  injected  slowly.  It  may  be  repeated  and  in 
one  case  as  much  as  twenty  pints  were  injected.  In  Calcutta  the  mortality 
baa  been  reduced  from  60  to  about  33  per  cent,  in  the  cases  treated  by  this 
11 
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method  and  Rogers  has  had  equally  good  results  at  Palermo  in  the  Buramer 
of  1911. 

In  the  stage  of  reaction  special  pains  should  be  taken  to  regulate  the  diet 
and  to  guard  against  recurrences  of  the  severe  diarrhoea. 


XIV.    THE   PLAGUE 

Definition. — A  specific,  infectious  disease,  caused  by  Bacillus  pesiis,  and 
occurring  in  two  chief  forms:  a  bubonic,  involving  the  lymphatic  glands,  and 
a  pneumonic,  causing  an  acute  and  rapidly  fatal  inflammation  of  the  lungs. 

History  and  Oeograpliioal  Distribution. — The  disease  was  probably  not 
known  to  the  classical  Greek  writers.  The  earliest  positive  account  dates 
from  the  second  century  of  our  era.  The  plague  of  Athens  and  the  pestilence 
of  the  reign  of  Marcus  Aurelius  were  apparently  not  this  disease  (Payne). 
From  the  great  plague  in  the  days  of  Justinian  (sixth  century)  to  the  middle 
of  the  seventeenth  century  epidemics  of  varying  severity  occurred  in  Europe. 
Among  tlie  most  disastrous  was  the  famous  "black  death"  of  the  fourteenth 
century,  which  overran  Europe  and  destroyed  a  fourth  of  the  population.  In 
the  seventeenth  century  it  raged  virulently,  and  during  the  great  plague  of 
London,  in  l(i()5,  about  70,000  people  died.  During  the  eighteenth  and  nine- 
teenth centuries  the  ravages  of  the  disease  lessened.    . 

The  revival  of  the  plague  is  the  most  important  single  fact  in  modem 
epidemiology.  Throughout  the  nineteenth  century  it  waned  progressively, 
outbreaks  of  some  extent  occurring  in  Turkey  and  Asia  Minor  and  Astrakan; 
but  we  had  Ix'gun  to  place  it  with  sweating  sickness  and  typhus  among  the 
diseases  of  the  past.  We  knew  that  it  slumbered  in  parts  of  China,  and  in 
northwest  India,  but  the  outbreak  in  1894  at  Hong-Kong  startled  the  world 
and  showed  that  the  'Hblack  death'^  was  still  virulent.  Since  then  it  has 
spread  in  an  ominous  manner,  reaching  India,  China,  French  Indo-China, 
Japan,  Formosa,  Australia,  the  Philippine  Islands,  South  America,  the  Wef?t 
Indies,  the  Tnited  States,  Cape  Colony,  Madagascar,  Egypt,  Asia  Minor,  and 
Russia  in  Asia.  In  Europe,  cases  have  been  carried  to  Marseilles  and  other 
Mediterranean  ports  and  to  Hamburg  and  Glasgow.  In  the  latter  city  there 
was  a  small  outbreak  in  1900,  30  cases.  In  the  next  year  there  were  two  cases 
and  in  1907  two  cases — this  without  fresh  importation.  In  San  Fran- 
cisco there  was  in  1907-1908  a  recrudescence  of  the  disease,  and  to 
^Marcli  15,  1908,  there  were  121  cases  with  77  deatlis.  The  rats  are  now 
(1911)  no  longer  affectt^d.  The  disease  spread  to  the  ground  squirrels  of  the 
neighboring  countries  from  which  source  eleven  cases  originated.  The  dis- 
ease is  now  under  control  in  both  rats  and  squirrels. 

In  England  there  have  been  four  sets  of  human  cases  in  East  Suffolk; 
at  Shotley  in  1900-07,  8  cases  and  (\  deaths;  at  Trimley,  in  December,  1909, 
and  January,  1910,  8  cases  and  .5  deaths;  at  Freston  in  the  autumn  of  1910, 
4  fatal  cases;  and  a  fourth  case  occurred  in  the  autumn  of  1911.  The  ma- 
jority of  these  wen*  of  the  pneumonic  tyi)e.  The  serious  feature  is  that  there 
has  been  an  infection  of  the  rats  in  East  Anglia,  beginning  in  the  region 
between  Ipswich  and  the  coast.  The  rats  are  entirely  of  the  species  Mus 
decum(Uiu;$  exce])t  in  ])art  of  Ii)swich.    The  infection  is  not  very  widespread, 
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I  11  of  5(58  rats  examined  only  IT  were  foinid  infected.  The  disease  extended 
I     *o rabbits,  but  not  to  any  great  extent     Smne  fleas  from  tiie  rats  were  found 

■  to  ooatntn  bacilli   indietingui&habie  from  plague.     A  nmcli   more  extensive 

■  iDTMtigation  of  the  prevalence  of  the  plague  in  tiie  rats'  of  Suttolk  and  Essex 
lliM  made  by  Petrie  and  Maca  lister;  of  i\(}7l  examined  not  one  presented 
^^ftl  appearance  of  plagne.  The  disease  has  been  introduced  into  Suffolk  by 
^^Bp  rata  from  plague  infected  countries,     ilore  serious  is  the  fact  that  dur- 

■  in^  the  past  three  years  rats  infected  with  the  plague  have  been  occasionally 
I  di«covered  at  Wapping,  but  there  does  not  seem  to  have  been  i*ny  widespread 
I  q)jdemic  among  them. 

I       The  immunity  of  the  human  population   seenrs   iu  be  due  to  the  fact 
mtimi  50  per  cent,  of  the  rat  fleas  are  of  the  variety  PuJex  cheopis,  which 
PSMy  bites  man,  and  the  other  rat  flea,  the  CeraiuphijUus  fasnaim,  does  not 
bite  man  very  freely.     Then  the  corn  in  on  brown  rat  is  not  a  house  resident 
ta  my  extt*nt^  so  that  conditions  in  England  are  not  very  favorable  fur  epi- 
demic prevalence. 

The  distribution  In  India  is  remarkable,  chiefly  in  the  Punjab,  Bombay, 
and  the  Fnited   Provinces,  which  have  a  combined  population  of  about  lUO 
niUiona.     In   thet^e  three  provinces   between   18^Ni   and  the  middle  of   1911, 
aboat  fire  and  a  half  million  deaths   from   plague  have  occurred.     In  the 
fcnaiiiing  provinces  of  India,  w4th  a  population  of  some  200  millions,  only 
ilMiOt  two  millions  of  plague  deaths  have  occurred.     In  the  Presidency  of 
Ifadraa   the   disease  has   not  been   very    severe,   wliile    Enslern    Bengal    and 
Aisaiu  have  remained  free,  though  cases  have  been  repeatedly  imported.    Bur- 
in^ 1911  the  returns  for  India  for  the  first  six  months  show  f)04,f:»'M  deaths. 
TVre  have  been  recent  outbreaks  in  China,  a  sharp  outbreak  in  Hong-Kong, 
and  the  disease  has  been  reported  in  Egypt,  Japan,  Straits  8ettlenients,  Java 
.ud  Sumatra,  Persia,  Turkey  in  Asia,  Astrakan,  the  Mauritius,  and  several 
rf  the  South  .American  countries.     The  iManehurian  outbreak  of  pneumonic 
fpta^tie  ID   the  winter  of  1810-11   was  one  of  the  most  viruhnt  on  record, 
"carrjing  off  more  than  4,500  persons  in  a  few  months. 

Itiolofy^ — The  specific  organism  of  the  disease  is  a  Imeillus  discovered 
i  b?  Kitasato.  It  resembles  somewhat  the  bacillus  of  chicken  cholera,  and 
rs  in  a  perfectly  characteristic  manner.  Bacilhts  peslis  occurs  in  the 
lood,  in  the  organs  of  the  body  and  in  the  sputum,  and  has  also  been  found 
the  dust  and  in  the  soil  of  houses  in  which  the  patients  have  lived. 
The  disease  prevails  most  frequently  in  hot  seasons,  though  an  outbreak 
^  occur  during  the  coldest  weather.     Persons  of  all  ages  are  attacked.     It 

la  chiefly  among  the  poor,  in  the  slums  of  the  great  cities. 
The  following  conclusions  of  the  Plague  Commi'=ision  (1908)  relate  to 
onic  plague:  (a)  Contagion  occurs  in  less  than  3  per  cent,  of  the  cases, 
bltyixsg  a  very  small  part  in  the  general  spread  of  the  disease,  (b)  Bubonic 
•^ne  in  man  is  entirely  dependent  on  the  disease  in  the  rat.  (r)  The 
iffctum  is  conveyed  from  rat  to  rat  and  from  rat  to  man  solely  by  means  of 
rml*flea«  (d)  A  case  in  man  is  not  in  itself  infectious,  (c)  A  large 
ity  of  cases  occur  singly  in  houses.  WTien  more  than  one  case  occurs 
bonae^  the  attacks  are  generally  nearly  simultaneous.  (/)  Plague  is 
pMiallf  conveyed  from  place  to  place  by  imported  rat-fleas,  whicli  are  carried 
Iby  f»t<n>le  on   their  persons  or  in   their  baggage.     The  human  agent  may 
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himself  escape  infection,  (g)  Insanitary  conditions  have  no  relation  to  the 
occurrence  of  plague,  except  in  so  far  as  they  favor  infestation  by  rats- 
(h)  The  non-epidemic  season  is  bridged  over  by  acute  plague  in  the  rat, 
accompanied  by  a  few  cases  among  human  beings. 

In  the  pneumonic  form  personal  infection  from  one  person  to  another  is 
the  common  way,  as  the  bacilli  are  sprayed  into  the  air  by  coughing.  The 
possibility  of  the  human  flea  as  a  carrier  must  be  considered. 

Clinical  Forms. — Pestis'  Minor. — In  this  variety,  also  known  as  the  am- 
bulant, the  patient  has  a  few  days  of  fever,  with  swelling  of  the  glands  of 
the  groin,  and  possibly  suppuration.  He  may  not  be  ill  enough  to  seek 
medical  relief.  These  cases,  often  found  at  the  beginning  and  end  of  an 
epidemic,  are  a  very  serious  danger,  as  the  urine  and  fseces  contain  bacilli. 

Ik'BONic  Plague. — This  constitutes  the  common  variety,  77.65  per  cent 
of  11, GOO  cases  of  plague  treated  in  the  Arthur  Boad  Hospital,  Bombay 
(N.  H.  Choksy).  The  stage  of  invasion  is  characterized  by  headache,  back- 
ache, stiffness  of  the  limbs,  a  feeling  of  anxiety  and  restlessness,  and  gxeaX 
depression  of  spirits.  There  is  a  steady  rise  in  the  fever  until  the  evening  of 
the  tliird  or  fourth  day,  when  there  is  a  drop  of  two  or  three  degrees.  There 
is  then  a  secondary  fever,  as  some  writers  describe  it,  in  which  the  tempera- 
ture reaches  a  still  higher  point.  The  tongue  becomes  brown,  collapse  symp- 
toms are  apt  to  supervene,  and  in  very  severe  infections  the  patient  may  die 
at  this  stage.  In  at  least  two-thirds  of  all  cases  there  are  glandular  swellings 
or  buboes.  An  analysis  of  9,500  cases  of  buboes  gave  more  than  54  per  cent 
with  the  glands  of  the  groin  affected.  The  swelling  appears  usually  from 
the  third  to  tlie  fifth  day.  Resolution  may  occur,  or  suppuration,  or  in  rare 
cases  gangrene.  Suppuration  is  a  favorable  feature,  as  noted  by  De  Foe  in 
his  grapliic  account  of  tlie  I^ndon  plague. 

Petechia?  very  commonly  show  tliemselves,  and  may  be  very  extensive. 
These  have  been  called  the  "plague  spots,*'  or  the  "tokens  of  the  disease,'*  and 
gave  to  it  in  the  middle  ages  the  name  of  the  Black  Death.  Hsemorrhages 
from  the  mucous  membranes  may  also  occur;  in  some  epidemics  hfemoptysis 
has  been  especially  frequent. 

Septicjemio  Plague. — In  this,  the  most  rapid  form^  the  patient  suc- 
cumbs in  three  or  four  days  with  a  virulent  infection  before  the  buboes  ap- 
pear. This  form  constituted  14.25  per  cent,  of  the  11,600  cases.  Haemor- 
rhages are  common.     The  bacilli  can  be  obtained  from  the  blood. 

Pneumonic  Plague. — In  the  ordinary  bubonic  type,  inflammation  of  the 
lungs  is  not  an  uncommon  complication,  but  the  true  pneumonic  plague 
begins  abruptly  with  fever,  shortness  of  breath,  cough,  and  sometimes  pain 
in  the  chest.  The  fever  increases,  the  signs  of  the  involvement  of  the  lung 
occur  early;  there  may  be  impaired  resonance  at  both  bases  with  harsh  and 
tubular  breathing;  tlie  sputum  becomes  bloody  and  stained  and  more  fluid 
than  in  ordinary  pneumonia.  Cyanosis  is  an  early  feature;  the  pulse  is  small 
and  rapid,  the  patient  becomes  profoundly  prostrate;  the  spleen  enlarges 
rapidly,  as  early  as  the  second  day,  and  a  fatal  result  follows  in  from  two  to 
four  days.     Kecovery  is  very  rare. 

In  other  varieties  the  chief  manifestotions  may  be  in  the  skin  and  sub- 
cutaneous tissues,  or  in  the  intestines,  causing  diarrhoea  and  sometimes  the 
featurt^s  of  typhoid  fever. 
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SiagnoBis. — At  the  early  stage  of  an  outbreak  plague  eases  are  easily 
owlooked,  but  if  the  suspicious  cases  are  carefully  studied  by  a  competent 
Ittfteriologist,  there  is  no  disease  which  can  be  more  positively  identified. 
The  San  Francisco  epidemic  illustrates  this.     The  nature  of  the  cases  was 
wojBmized  by  Kellog  and  by  Kinyoun,  but  with  an  amazing  stupidity  (which 
ras  shared  by  not  a  few  physicians,  who  should  have  known  better)  the  Gov- 
ernor of  the  State  refused  to  recognize  the  presence  of  plague,  and  the  United 
States  Government  had  to  intervene  and  send  a  board  of  experts  to  settle 
the  question.     In  the  early  Glasgow  cases  Colvin,  while  suspecting  typhoid 
/erer,  saw  that  there  was  something  unusual,  and  at  once  took  precautionary 
measures.     Probably,  too,  the  association  of  four  cases  in  one  family  made 
him  suspicious.     The  limitation  of  the  outbreak  was  due  to  the  prompt  and 
effective  measures  taken  by  A.  K.  Chalmers  and  his  associates.     The  wide- 
spread prevalence  of  the  disease  makes  it  the  imperative  duty  of  the  health 
authorities  to  have  on  hand,  in  connection  with  large  ports,  skilled  men 
who  can  promptly  make  the  bacteriological  diagnosis.     There  are  dangers 
from  the  cultures  in  laboratories,  as  shown  by  the  experiences  of  Vienna  and 
Ann  Arbor,  but  with  proper  precautions  they  may  be  reduced  to  a  minimum. 
Acute,  rapidly  fatal  pneumonia  should  arouse  suspicion  as  in  the  Suffolk 
caK*?. 

Ptophylaxis. — Wherever  plague  exists  an  organized  staff,  an  intelligent 
policy,  and  a  long  purse  are  needed.  In  India,  where  fifteenth-century  con- 
ditions prevail,  and  where  the  scale  of  the  epidemic  is  so  enormous,  the  prob- 
lem of  prophylaxis  looks  hopeless.  Simpson's  recommendation  of  a  specially 
trained  plague  service,  organized  on  proper  lines  and  on  a  liberal  basis, 
should  be  carried  out.  A  careful  watch  should  be  kept  on  the  mortality  of 
rats.  When  found  infected,  energetic  measures  should  be  taken  to  stamp  out 
the  disease  in  them.  Three  things  are  necessary — the  cleansing  of  premises, 
particularly  stables  and  outhouses,  so  that  the  rats  cannot  find  nesting  places 
or  food ;  systematic  rat  destruction ;  and  making  houses  rat  proof.  Certain 
measnrea  prevent  the  access  of  plague  to  healthy  ports;  fumigation  of  ships 
to  destroy  the  rats,  careful  inspection  of  passengers  and  crew,  and  detention 
over  a  period  which  covers  the  incubation  of  the  disease. 

When  a  centre  becomes  infected,  the  sanitary  organization  should  be  ar- 
ranged to  carry  out  the  segregation  of  the  sick  in  hospitals,  the  disinfection 
of  infected  rooms  with  sulphur,  destruction  of  infected  bedding,  and  thorough 
cleansing  of  the  entire  district;  old,  badly  infected  buildings  should  be  de- 
stroyed. 

Treatment. — In  a  disease  the  mortality  of  which  may  reach  as  high  as  80 
or  90  per  cent,  the  question  of  treatment  resolves  itself  into  making  the  patient 
as  comfortable  as  possible,  and  following  out  certain  general  principles  such 
as  guide  os  in  the  care  of  fever  patients.  Cantlie  recommends  purgation  and 
stimulation  from  the  outset,  and  the  use  of  morphia  for  the  pain.  The  local 
treatment  of  the  buboes  is  important.  Tee  may  be  applied  to  them,  and 
jpood  re«ult«  apparently  follow  the  injection  of  the  bichloride  of  mercury. 
The  pyrexia  of  the  disease  is  best  treated  by  sysicniatic  hydrotherapy. 

A  pletfTue  serum,  chiefly  the  Lustig  and  tlie  Yersin-Rouso,  has  been  used. 
(*h<>k8y  concludes  that  a  reduction  of  20-25  per  cent,  in  the  mortality  may  be 
obtained  by  its  use. 
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Preventive  Inoonlation. — With  Haffkine'B  serum  in  12  diBtricts,  of 
224,228  persons  inoculated,  3,399  took  the  disease;  of  639,600  uninoculated, 
49,430  were  attacked.  C.  J.  Martin  concludes  that  the  chances  of  subsequent 
infection  are  reduced  four-fifths,  and  the  chances  of  recovery  are  two  and  a 
half  times  as  great  as  in  the  case  of  the  uninoculated.  The  recent  reports  from 
India  are  most  favorable  and  in  South  America  the  value  of  this  plan  has  been 
anijily  demonstrated.  It  is  interesting  to  note  that  the  laboratory  staff  at 
Hiimbay,  116  in  number,  have  remained  immune  though'  in  constant  contact 
with  plague  infested  rats. 

ZV.    TETANUS 

(Lockjaw) 

Definition. — An  infectious  malady  characterized  by  tonic  spasms  of  the 
miJH('Ic*8  with  marked  exacerbations.  The  virus  is  produced  by  a  bacilluSy 
//.  tetani  of  Nicolaier,  which  occurs  in  earth,  in  putrefying  fluids,  and  man- 
ure, and  is  a  normal  inhabitant  of  the  intestines  of  many  ruminants. 

Etiology. — In  the  United  States,  according  to  Anders  and  Morgan,  it  is 
most  frequent  in  the  Hudson  valley,  in  Long  Island  and  in  the  Atlantic 
•StateH.  In  1909  there  were  1,373  deaths  from  tetanus  among  732,528  deaths 
in  I'i^rhtern  states;  of  which  30.7  per  cent,  were  in  children  under  one  year. 
An  extraordinary  number  of  cases  have  followed  the  accidents  of  the  July 
Ith  (r<'h»l)rations,  but  the  propaganda  of  the  Journal  of  the  American  Medical 
AHHmiation  has  succeeded  in  reducing  these  fatalities  in  a  remarkable  way. 

In  Kn^land  the  disease  is  not  very  common,  but  has  increased  of  late 
yearn.  TImtc;  were  only  2,124  deaths  in  the  twenty  year  period  ending  1908. 
It  iH  more  prevalent  in  certain  districts,  e.  g.  the  Thames  valley.  It  is  more 
fn'quent  in  the  Hailcliffe  Infirmary,  Oxford,  than  in  any  hospital  with  which 
I  hav<»  U'cn  connected.  It  is  more  common  in  the  summer  months  and  males 
an*  more  fre^juently  attacked  than  females.  In  E.  W.  Hill's  analysis  of 
3,o;jK  eiiHes  in  temperate  climates  22.31  per  cent,  were  in  children  under  one 
}eiir,  "-il  |MT  cent,  in  the  third  and  fourth  decades. 

In  the  tropics  tetanus  is  a  much  more  severe  and  common  disease.  In 
Jamaica  and  Cuba  it  is  from  five  to  six  times  more  frequent  as  a  cause  of 
deiith  thun  in  the  United  States,  and  al>ove  80  per  cent,  of  the  deaths  are  in 
infiinlH.  In  the  Canal  Zone  the  disease  has  not  been  common,  only  25  cases 
have  bcin  adniiitcd  to  the  Ancon  and  Colon  Hospital  (E.  W.  Hill)  to  1910. 
It.  irt  not  only  in  tlie  tropics  that  tetanus  is  a  very  fatal  disease  in  infants.  On 
an  inliinrl  near  Iceland  all  the  children  born  died;  and  for  years  the  island  of 
St.  KiMa,  one  of  the;  Western  Hebrides,  had  been  scourged  by  the  "eight  days 
HJrKneHH"  amon^  tbe  now  born.  Of  125  children,  84  died  within  fourteen 
davH  of  birth.  Since  tlie  discovery  of  the  bacillus  and  the  introduction  of 
proper  nietlii«lM  of  treating  the  umbilical  cord  the  disease  has  practically  dis- 
afipeared. 

The  ietanuH  bacillus  has  contaminated  vaccines,  and  its  presence  in  com- 
niereial  p'latine  is  a  prave  danger.  Owing  to  the  careless  preparation  of  the 
viruM  many  canes  of  tetanus  occurred  in  the  neighborhood  of  Philadelphia  in 
1001  among  vaccinated  children.     In  1902  nineteen  persons  who  had  been 
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inoculated  against  the  plague  in  the  village  of  Mulkowal  died  of  tetanus 
mug  to  accidental  contamination  of  the  cultures.  Outbreaks  have  occurred 
ia  general  hospitals  following  the  use  of  catgut.  The  disease  has  occurred 
after  prolonged  use  of  the  hypodermic  needle  to  inject  morphia  or  quinine,  and 
it  has  followed  the  use  of  gelatine  as  a  haemostatic. 

The  disease  usually  follows  an  injury,  often  of  a  most  trifling  charac- 
ter, and  particularly  lacerated  wounds  of  the  hands  which  have  been  con- 
taminated by  dirt  and  splinters.  It  may  occur  without  any  recognizable 
round,  so-called  idiopathic  tetanus. 

The  Tetanus  Bacillus. — The  organism  is  widely  diffused  in  nature,  in 
prden  mould,  in  and  about  stables  and  farmyards,  and  is  a  normal  inhabi- 
tant of  the  intestines  of  many  horses  and  of  the  herbivora.  The  disease  has 
\teen  produced  by  inoculating  animals  with  garden  earth.  Living  bacilli  occur 
in  the  intestines  of  5  per  cent,  of  healthy  men  and  up  to  20  per  cent,  of  ostlers 
and  dairymen.  It  is  a  slender  motile  bacillus,  one  end  of  which  is  swollen  and 
occupied  by  a  spore.  It  is  anaerobic  and  grows  at  ordinary  temperatures.  The 
spores  are  the  most  resistant  known.  From  two  steel  nibs  dipped  in  a  tetanus 
culture  in  1891  a  growth  of  virulent  bacilli  was  obtained  from  one  in  1902 
and  from  the  other  in  1909  (Semple).  The  toxin  is  perhaps  the  most  virulent 
of  known  poisons.  Whereas  the  fatal  dose  of  strychnine  for  a  man  weighing 
70  kilos  is  from  30  to  100  milligrammes,  that  of  the  tetanus  toxin  is  esti- 
mated at  0.23  milligramme.  Every  feature  of  the  disease  can  be  produced 
by  it  experimentally  without  the  presence  of  the  bacilli.  The  symptoms  do 
not  arise  immediately,  as  in  the  case  of  ordinary  poisons,  but  slowly,  and  it 
has  been  found  to  be  absorbed  by  the  end  plates  in  the  muscles  and  to  pass  up 
the  motor  nerves  to  the  spinal  cord.  What  we  speak  of  as  the  period  of 
incubation  is  the  time  required  for  the  toxins  to  travel  along  the  nerves 
to  the  centres-  A  high  degree  of  antitoxic  immunity  can  be  conferred  on 
animals,  which  then  yield  a  protective  serum.  It  is,  "however,  difficult  to 
cure  animals  with  this  serum  on  account  of  the  combination  of  the  toxin 
with  nerve-cells  by  the  time  symptoms  appear. 

Morbid  Anatomy. — No  characteristic  lesions  have  been  found  in  the  cord 
or  in  the  brain.  Congestions  occur  in  different  parts,  and  perivascular  exu- 
dations and  granular  changes  in  the  nerve-cells  have  been  found.  The  con- 
dition of  the  wound  is  variable.  The  nerves  are  often  found  injured,  red- 
dened, and  swollen.  In  tetanus  neonatorum  the  umbilicus  may  be  inflamed. 
Symptoms. — The  incubation  period  is  from  one  to  twenty  days.  Of  1,002 
ca«?8  analyzed  by  E.  W.  Hill,  in  17.49  per  cent,  it  was  from  one  to  five  days 
and  in  55.06  per  cent,  from  five  to  ten  days.  In  only  8  cases  was  the  incu- 
bation as  long  as  twenty  days.  The  patient  complains  at  first  of  slight  stiff- 
ness in  the  neck,  or  a  feeling  of  tightness  in  tlie  jaws,  or  difficulty  in  mas- 
tication. Occasionally  chilly  feelings  or  actual  rigors  may  precede  tlieso 
sjTnptoms.  Gradually  a  tonic  spasm  of  the  nniscles  of  these  parts  produces 
the  condition  of  trismus  or  lockjaw.  The  eyebrows  may  be  raised  and  the 
angles  of  the  mouth  drawn  out,  causing  the  so-called  sardonic  grin — risu^ 
mirdonicus.  In  children  the  spasm  may  be  confined  to  these  parts.  Some- 
times the  attack  is  associated  with  paralysis  of  the  facial  muscles  and  diffi- 
culty in  swallowing — the  head-tetanus  of  Kose,  which  has  most  coiinnonly 
followed  injuries  in  the  neighborhood  of  the  fifth  nerve.    Gradually  the  proc- 
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ess  oxtcnds  and  involves  the  myscles  of  the  body.     Tho&e  of  the  back^H 
most  a  if  ee  ted,  eo  tliat  durint(  the  Bpasin  tlie  imforiimate  vietini  may  rest  upon 
the  head  and  heels — a  position  known  af?  oinsthotonos.     The  rectus  abdotii-l 
inis  nnisele  hat*  been  torn  across  in  the  spasm.     The  entire  trimk  and  limU^ 
may  lie  perfectly  ri^id — orihofonos<,     Flevion  to  one  side  is  less  common — 
pU'urotftoionos;  while  spastn  of  the  niuseles  of  the  abdomen  may  cause  the  J 
body  to  be  bent  forward — emproi(Utolonos,     In  very  violent  attaekg  the  thoraxi 
Ib  compressed,  the  respirations  are  rapid,  and  spasm  of  the  glottis  may  occur,j 
causing  asphyxia.     The  paroxysms  last  for  a  variable  period,  hut  even  in  the 
intervals  tlie  relaxation  is  not  complete.     The  slightest  irritation  is  sufficient ^ 
to  cause  a  spasm.     The  paroxysms  are  associated  with  agonizing  pain,  and 
the  patient  may  be  held  as  in  e  vise,  unable  tc>  utter  a  word.     Usually  he  is 
bathed  in  a  profuse  sweat.    The  temperature  may  remain  normal  throughout, 
or  show  only  a  slight  elevation  toward  the  close.    In  other  cases  the  pyrexia 
marked  from  the  outset;  the  temperature  reaches  lOS**  or  106^  F.,  and  befor 
death  109'^  or  110°  F,    In  rare  instances  it  may  go  still  higher.     The  cour 
is  sometimes  very  rapid,  with  fever  and  general  spasms;  death  may  take  plae 
on  the  third   day.     Death  either  occurs  during  the  paroxysm  from   heart-^ 
failure  or  asphyxui,  or  is  due  to  exhaustion. 

The  cephalic  tetanus  (Ktrpf tetanus  of  Rose)  originates  usually  from  a. 
wound  of  the  head,  and  is  characterized  by  stifltaess  of  the  muscles  of  th€ 
jaw  and  paralysis  of  the  facial  muscles  on  the  same  side  as  the  wound,  with 
dirtieulty  in  swallowing.  There  may  be  no  other  symptoms.  This  form  has 
been  called  h^rlrophobic  because  of  the  spasm  of  the  throat.  The  prognosii 
is  good  in  the  chronic  cases;  of  those  in  Willard's  table  only  8  of  32  died;  but! 
in  the  acute  form,  of  45  cases,  only  4  recovered. 

7\'tanus  veonaioram, — This  is  a  very  common  form,  particularly  in  hot! 
climates  and  in  dii^tricts  where  the  tetanus  bacillus  is  very  prevalent,  as  in' 
the  island  of  St.  Kilda.     The  infection  follow^s  imperfect  treatment  of  the 
navel.     The  symptoms  may  come  on  in  a  few  days  or  be  delayed  for  teai 
days.     Trismus   and   difficulty   in  crying  and  taking  food   are  the  earliestl 
symptoms,  followed  in  a  fc>v  days  by  more  general  spasms.     It  is  a  very  fatal 
form*     A   form   known  as    i^isc^ral   tetanus  is   described   by   the   French   in , 
which  the  disease  originates  in  the  intestines,  and  the  possibility  of  this  mt 
be  considered,  as  the  spores  have  been  found  in  human  fajces.     Post-opcrativi 
ietanns  occurs   particularly   after   peritoneal   operations,     Paterson   collected 
150  cases  in  a  large  proportion  of  winch  catgut  liad  been  used.     It  is  a  veryj 
fatal  form,  with  a  short  incubation  and  rapid  course. 

Diagnosis. — Well-marked  cases  following  a  trauma  could  not  be  mistakea] 
for  any  otlier  disease.     The  spasms  are  not  unlike  those  of  strvchnia-poison* 
ing.  and   in  the  celebrated   Palmer  murder  trial  this  was   tlie  plea   for  tbcl 
defence.     The  jaw-muscles,  however,  are  never  involved  early,  if  at  all,  and 
between  the  paroxysms  in  strychnia-poisoning    there    is    no    rigidity.     Ihj 
tetany  the  distribution  of  the  spasm  at  the  extremities,  the  peculiar  position,! 
the  greater   involvement  of   the  hands,   an<l   the  condition  under  which  it 
occurs  are  sufficient  to  make  the  diagnosis  clear.     In  doubtful  cases  cultures 
should  be  made  from  the  pus  of  the  wound. 

Escherich  has  described  in  children  a  form  of  generalized  tonic  contract 
tures  of  the  muscles  of  the  Jaw,  neck^  back^  and  limbs,  usually  a  secjuul  of 
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I    some  acute  infection,  occasionally  occurring  as  an  independent  malady.    The 
contractures  may  be  either  intermittent  or  persistent.     The  condition  may 
_      last  from  a  week  to  a  couple  of  months.     The  cases  as  a  rule  recover. 

Frognosis. — Two  of  the  Hippocratic  aphorisms  express  tersely  the  general 
prognosis  even  at  the  present  day:  "The  spasm  supervening  on  a  wound  is 
fttd/'  and  "such  persons  as  are  seized  with  tetanus  die  within  four  days, 
or  if  they  pass  these  they  recover.''  Of  1,264  cases  analyzed  by  E.  W.  Hill 
only  414  recovered.  If  the  disease  lasts  beyond  the  tenth  day  the  patient 
has  an  even  chance,  and  from  this  time  the  prognosis  improves. 

The  mortality  is  greatest  in  children.  Favorable  indications  are:  late 
onset  of  the  attack,  localization  of  the  spasms  to  the  muscles  of  the  neck  and 
jaw,  and  an  absence  of  fever. 

Prophylaxis. — Suspicious  wounds  should  be  freely  opened,  thoroughly  dis- 
infected by  hydrogen  peroxide  and  cauterized  with  pure  carbolic  acid.  In 
districts  where  tlie  disease  prevails,  as  in  the  Thames  valley,  special  precau- 

Ftiom  should  be  taken  with  all  injuries,  and  a  prophylactic  dose  of  anti- 
tetanic  serum  (500  to  1,000  units)  administered.  The  experience  in  the 
fnited  States  with  this  treatment  in  the  Fourth  of  July  accidents  has 
been  most  satisfactory.  It  should  be  carried  out  promptly  in  all  street  and 
infected  injuries.  As  the  serum  is  expensive.  Boards  of  Health  should  ar- 
range, if  necessary,  to  provide  it. 

Treatment. — The  patient  should  be  kept  in  a  darkened  room,  absolutely 
quiet,  and  attended  by  only  one  person.  All  possible  sources  of  irritation 
diould  be  avoided.  Veterinarians  appreciate  the  importance  of  this  com- 
plete seclusion  in  treating  horses. 

When  the  lockjaw  is  extreme  the  patient  may  not  be  able  to  take  food  by 
the  mouth,  under  which  circumstances  it  is  best  to  use  rectal  injections,  or 
to  feed  by  a  catheter  passed  through  the  nose.  The  spasm  should  be  con- 
trolled by  chloroform,  which  may  be  repeatedly  exhibited  at  intervals.  It  is 
more  satisfactory  to  keep  the  patient  thoroughly  under  the  influence  of  mor- 
phia given  hypodermically.  Chloral  hydrate,  chloretone,  bromide  of  potas- 
sium. Calabar  bean,  curare,  Indian  hemp,  belladonna,  and  other  drugs  have 
br'en  recommended,  and  recovery  occasionally  follows  their  use.  Intraspinal 
injections  of  a  solution  of  magnesium  sulphate  (25  per  cent.)  have  been  used 
(Meltzer)  ;  1  c.  c.  is  injected  for  every  25  pounds  weight  of  the  patient.  Re- 
gection  of  the  nerve  and  amputation  of  the  limb  have  been  advised.  Although 
tetanus  antitoxin  of  great  strength  can  be  obtained,  its  use  in  the  treatment 
of  liunian  tetanus  very  often  fails  because  it  is  given  too  late.  Given  at  once 
an<l  in  sufficient  doses,  it  should  prove  a  specific.  Large  doses  may  be 
givi-n,  as  much  as  1,500  to  3,000  units  every  three  or  four  hours.  As  many 
as  irJ.OOO  units  have  been  given  in  a  single  successful  case.  The  best  results 
are  f»i>tained  in  the  subacute  cases,  but  here  the  prognosis  is  relatively  favor- 
able even  with  other  methods  of  treatment. 
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XVI.    QLANDEBS 

(Farcy) 

Definition. — An  infectious  disease  of  tlie  horse  and  ass,  caused  by  Bacillvs 
mallei,  communicated  occasionally  to  man.  In  the  horse  it  is  characterized 
by  the  formation  of  nodules,  chiefly  in  the  nares  (glanders)  and  beneath  the 
skin  (farcy). 

Etiology. — The  disease  belongs  to  the  infective  granulomata.  The  local 
manifestations  in  the  nostrils  and  the  skin  of  the  horse  are  due  to  one  and 
the  same  cause.  The  specific  germ  was  discovered  by  Loeffler  and  Schutz. 
It  is  a  short,  non-motile  bacillus,  not  unlike  that  of  tubercle,  but  exhibits  dif- 
ferent staining  reactions.  It  grows  readily  on  the  ordinary  culture  media. 
For  the  full  recognition  of  glanders  in  man  we  are  indebted  to  the  labors  of 
Bayer,  whose  monograph  remains  one  of  the  best  descriptions  ever  given  of 
the  disease.  Man  becomes  infected  by  contact  with  diseased  animals,  and 
usually  by  inoculation  on  an  abraded  surface  of  the  skin.  The  contagion  may 
also  be  received  on  tlie  mucous  membrane.  In  a  Montreal  case  a  gentleman 
was  probably  infected  by  the  material  expelled  from  the  nostril  of  his  horse, 
wliich  was  not  suspected  of  having  the  disease.  It  is  a  rare  disease.  Only  4 
deaths  were  registered  from  this  cause  in  England  and  Wales  in  1909.  Among 
laboratory  workers  the  Bacillus  mallei  has  caused  more  deaths  than  any  other 
germ,  and  in  working  with  it  the  greatest  possible  precautions  should  be 
taken. 

Morbid  Anatomy. — As  in  the  horse,  the  disease  may  be  localized  in  the 
nose  (glanders)  or  beneath  the  skin  (farcy).  The  essential  lesion  is  the 
granulomatous  tumor,  characterized  by  the  presence  of  numerous  lymphoid 
and  epithelioid  cells,  among  and  in  which  are  seen  the  glanders  bacilli.  These 
nodular  masses  tend  to  break  down  rapidly,  and  on  the  mucous  membrane 
result  in  ulcers,  while  beneath  the  skin  tliey  form  abscesses.  The  glanders 
nodules  may  also  occur  in  the  internal  organs. 

Sjrmptoms. — An  acute  and  a  chronic  form  of  glanders  may  be  recognized 
in  man,  and  an  acute  and  a  chronic  form  of  farcy. 

Acute  Glanders.— The  period  of  incubation  is  rarely  more  than  three  or 
four  days.  There  are  signs  of  general  febrile  disturbance.  At  the  site  of 
infection  there  are  swelling,  redness,  and  lymphangitis.  Within  two  or  three 
days  there  is  involvement  of  the  mucous  membrane  of  the  nose,  the  nodules 
break  down  rapidly  to  ulcers,  and  tliere  is  a  nuico-purulent  discharge.  An 
eruption  of  papules,  which  rapidly  become  pustules,  breaks  out  over  the  face 
and  about  the  joints.  It  has  boi^n  mistaken  for  variola.  In  a  Montreal  case 
this  copious  eruption  led  the  attending  physician  to  suspect  smallpox,  and 
the  patient  was  isolated.  There  is  a  great  swelling  of  the  nose.  The  ulcer- 
ation may  go  on  to  necrosis,  in  which  case  the  discharge  is  very  offensive. 
The  l}Tnph  glands  of  the  neck  are  usually  much  enlarcred.  Subacute  pneu- 
monia is  very  apt  to  occur.  This  form  runs  its  course  in  about  eight  or  ten 
days,  and  is  invariably  fatal.  (Ulnnders  imcuwonw  may  appear  after  sub- 
cutaneous infection  (one  case  from  infection  with  a  hypodermic  svringe  stuck 
into  the  thumb).    Grossly  the  lung  appeared  like  a  caseous  pneumonia. 
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Chboxic  glanders  is  rare  and  difficult  to  diagnose,  as  it  is  usually  mis- 
tiken  for  a  chronic  coryza.  There  are  ulcers  in  the  nose,  and  often  laryn- 
gi*l  symptoms.  It  may  last  for  months,  or  even  longer,  and  lerovciy  sonie- 
limcg  takes  place.  Tedeschi  has  described  a  case  of  chronic  osteomyelitis,  due 
to  the  Bacillus  mallei,  which  was  followed  by  a  fatal  glanders  meningitis. 
The  diagnosis  may  be  extremely  difficult  In  such  cases  a  suspension  of  the 
secretion,  or  of  cultures  upon  agar-agar  made  from  the  secretion,  should  be 
injected  into  the  peritoneal  cavity  of  a  male  guinea-pig.  At  the  end  of  two 
dajB,  in  positive  cases,  the  testicles  are  found  to  be  swollen  and  the  skin  of 
the  scrotum  reddened.  The  testicles  continue  to  increase  in  size,  and  finally 
suppnrate.  Death  takes  place  after  the  lapse  of  two  or  three  weeks,  and  gen- 
ertJiad  glanders  nodules  are  found  in  the  viscera.  The  use  of  mallein  for 
diagnostic  purposes  is  highly  recommended.  The  principles  and  metliods  of 
application  are  the  same  as  for  tuberculin.  McFadyean  and  others  have 
*hown  that,  while  the  glanders  bacilli  are  agglutinated  in  a  dilution  of  1  to 
^00  by  normal  horse  serum,  that  of  a  glanders  horse  will  agglutinate  at  1 
to  1,000.     The  test  must  be  made  before  mallein  is  given. 

Acute  farcy  in  man  results  usually  from  the  inoculation*  of  the  virus 
into  the  skin.  There  is  an  intense  local  reaction  with  a  phlegmonous  inflam- 
mation. The  lymphatics  are  early  affected,  and  along  their  course  there  are 
nodular  subcutaneous  enlargements,  the  so-called  farcy  buds,  which  may 
rapidly  go  on  to  suppuration.  There  are  pains  and  swelling  in  the  joints, 
and  abscesses  may  form  in  the  muscles.  The  symptoms  are  those  of  an  acute 
infection,  almost  like  an  acute  septicaemia.  The  nose  is  not  involved  and 
the  superficial  skin  eruption  is  not  common.  The  bacilli  have  been  found  in 
the  nrine  in  acute  cases  in  man  and  animals. 

The  disease  is  fatal  in  a  large  proportion  of  the  cases,  usually  in  from 
twelTe  to  fifteen  days. 

Chronic  farcy  is  characterized  by  the  presence  of  localized  tumors  which 
break  down  into  abscesses,  and  sometimes  form  deep  ulcers,  without  mucli 
inflammatory  reaction  and  without  special  involvement  of  the  lymphatics. 
The  disease  may  last  for  months  or  even  years.  Death  may  result  from 
pyipmia,  or  occasionally  acute  glanders  develops.  The  celebrated  Frencli 
veterinarian  Bouley  had  it  and  recovered. 

The  disease  is  transmissible  also  from  man  to  man.  Washerwomen  have 
been  infected  from  the  clothes  of  a  patient.  In  the  diagnosis  of  this  affec- 
tion the  occupation  is  very  important.  Nowadays,  in  cases  of  doubt  the 
inoculation  should  be  made  in  animals,  as  in  this  way  the  disease  can  be 
readily  determined.  Mallein,  a  product  of  the  growth  of  the  bacilli,  is  now 
uged  for  the  purpose  of  diagnosing  glanders  in  animals.  Several  instances 
of  cured  glanders  have  been  reported  in  animals  treated  with  small  and 
n*peated  doses  of  mallein  (Pilavios,  Babes). 

Treatment. — If  seen  early,  the  wound  should  be  either  cut  out  or  thor- 
oughly destroyed  by  caustics  and  an  antiseptic  dressing  applied.  The  farcy 
buds  should  be  early  opened.  In  the  acute  cases  there  is  very  little  hope.  In 
the  chronic  cases  recovery  is  possible,  though  often  tedious. 


148     .  SPECIFIC    INFECTIOUS   DISEASES 

ZVn.    ANTHRAX 

(Splenic  Fever;  Charbon;  Wool-sorter's  Disease) 

Definition. — An  acute  infectious  disease  caused  by  Bacillus  anihracis^ 
occurring  in  three  forms,  cutaneous  (malignant  pustule),  pulmonary,  and 
intestinal.  In  animals,  particularly  in  sheep  and  cattle,  the  disease  has  the 
character  of  an  acute  septicaemia  with  enlargement  of  the  spleen — Whence 
the  name  splenic  fever.  In  man  it  occurs  sporadically  or  as  a  result  of  acci- 
dental inoculations  with  the  virus. 

Etiology. — The  infectious  agent  is  a  non-motile,  rod-shaped  organism,  Ba- 
cillus aniliracis,  which  has,  by  the  researches  of  PoUender,  Davaine,  Koch, 
and  Pasteur,  become  the  best  known  perhaps  of  all  pathogenic  microbes.  The 
bacillus  has  a  length  of  from  2  to  25  fi;  the  rods  are  often  united.  The  bacilli 
themselves  are  readily  destroyed,  but  the  spores  are  very  resistant,  and  sur- 
vive after  prolonged  immersion  in  a  5-per-cent.  solution  of  carbolic « acid,  or 
withstand  for  some  minutes  a  temperature  of  212°  F.  They  are  capable 
also  of  resisting  gastric  digestion.  Outside  the  body  the  spores  are  in  all 
probability  very  durable. 

In  Animals. — Geographically  and  zoologically  the  disease  is  the  most 
widespread  of  all  infections.  It  is  much  more  prevalent  in  Europe  and  in 
Asia  than  in  America.  Its  ravages  among  the  herds  of  cattle  in  Russia  and 
Siberia,  and  among  sheep  in  certain  parts  of  Europe,  are  not  equalled  by  any 
other  animal  plague.  In  the  United  States  anthrax  is  not  very  widespread. 
In  France  from  6  to  10  per  cent,  of  the  sheep  and  about  5  per  cent,  of  the  cat- 
tle formerly  died  of  it. 

The  disease  is  conveyed  sometimes  by  direct  inoculation,  as  by  the  bites 
and  stings  of  insects,  by  feeding  on  carcasses  of  animals  which  have  died  of 
the  disease,  but  more  commonly  by  grazing  in  pastures  contaminated  by  the 
germs.  Pasteur  thought  that  the  earthworm  played  an  important  part  in 
bringing  to  the  surface  and  distributing  the  bacilli  which  had  been  propa- 
gated in  the  buried  carcass  of  an  infected  animal.  Certain  fields,  or  even 
farms,  may  thus  be  infected  for  an  indefinite  period  of  time.  It  seems  prob- 
able, however,  that,  if  tlie  carcass  is  not  opened  or  the  blood  spilt,  spores 
are  not  formed  in  the  buried  animal  and  the  bacilli  quickly  die. 

In  man  the  disease  does  not  occur  spontaneously.  It  results  always 
from  infection,  either  through  tlie  skin  or  intestines,  or  in  rare  instances 
through  the  lungs.  Workers  in  wool  and  hair,  and  persons  whose  occupa- 
tions bring  them  into  contact  witli  animals  or  animal  products,  as  stable- 
men, shepherds,  tanners,  and  butchers,  are  specially  liable  to  the  disease.  In 
the  United  States  the  disease  is  usually  found  in  the  workers  in  hides,  in 
butchers,  and  in  veterinarians.  It  is  rare  in  general  hospital  work.  There 
was  only  one  case  in  sixteen  years  at  the  Johns  Hopkins  Hospital.  In  Eng- 
land and  Wales  in  1JH)1)  there  were  15  deaths  from  this  cause  in  man. 
Ponder  states  that  40  per  cent,  of  all  the  cases  of  anthrax  in  British  leather 
workers  are  due  to  handling  Cliinese  or  East  Indian  goods;  80  per  cent,  of 
the  cases  are  malignant  pustule  from  skin  infection  while  handling  hides  at 
the  docks  or  in  the  tanneries. 
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(Various  forms  of  the  disease  have  been  described,  and  two  chief  groups 
may  be  recognized :  the  external  anthrax  and  the  internal  anthrax,  of  which 
there  are  pulmonary  and  intestinal  forms. 

Symptoms. — (a)  External  Anthiux. — (1)  Malignant  Pustule. — At  the 
jsjte  of  inoculation,  usually  on  an  exposed  surface — the  hands,  arms,  or  face — 
there  are,  within  a  few  hours,  itching  and  uneasiness,  and  the  gradual  forma- 
tion of  a  small  papule,  which  soon  becomes  vesicular.    Inflammatory  indura- 
tion extends  around  this,  and  within  thirty-six  hours  at  the  site  of  inocula- 
tion there  is  a  dark  brownish  eschar,  at  a  little  distance  from  which  there 
may  be  a  series  of  small  vesicles.     The  brawny  induration  may  be  extreme. 
The  cedema  produces  very  great  swelling  of  the  parts.     The  inflammation 
extends  along  the  lymphatics,  and  the  neighboring  lymph-glands  are  swollen 
and  8ore.    The  fever  at  first  rises  rapidly,  and  the  concomitant  phenomena 
are  marked.    Subsequently  the  temperature  falls,  and  in  many  cases  becomes 
subnormal.    Death  may  take  place  in  from  three  to  five  days.    In  cases  which 
recover  the  constitutional  symptoms  are  slighter,  the  eschar  gradually  sloughs 
ont,  and  the  wound  heals.    The  cases  vary  much  in  severity.     In  the  mildest 
form  there  may  be  only  slight  swelling.     At  the  site  of  inoculation  a  papule 
is  formed,  which   rapidly  becomes  vesicular  and  dries  into  a  scab,  which 
aeparates  in  the  course  of  a  few  days. 

(2)  Malignant  Anthrax  (Edema, — This  form  occurs  in  the  eyelid,  and 
also  in  the  head,  hand,  and  arm,  and  is  characterized  by  the  absence  of  the 
papule  and  vesicle  forms,  and  by  the  most  extensive  cedema,  which  may  follow 
rather  than  precede  the  constitutional  symptoms.  The  opdema  reaches  such  a 
grade  of  intensity  that  gangrene  results,  and  may  involve  a  considerable  sur- 
(ace.  The  constitutional  symptoms  then  become  extremely  grave,  and  the 
eases  invariably  prove  fatal. 

The  greatest  fatality  is  seen  in  cases  of  inoculation  about  the  head  and 
face,  where  the  mortality,  according  to  Nasarow,  is  26  per  cent. ;  the  least  in 
infection  of  the  lower  extremities,  where  it  is  5  per  cent. 

In  a  case  at  the  Johns  Hopkins  Hospital  in  1895,  in  a  hair-picker,  there 
w«Ti*  mo^t  extensive  enteritis,  peritonitis,  and  endocarditis,  which  last  lesion 
has  been  described  by  Eppinger. 

A  feature  in  both  these  forms  of  malignant  pustule,  to  which  many  writers 
ref«T,  is  the  absence  of  feeling  of  distress  or  anxiety  on  the  part  of  the  pa- 
tient, whose  mental  condition  may  be  perfectly  clear.  He  may  be  without 
any  apprehension,  even  though  the  condition  be  most  critical. 

The  diagnosis  in  most  instances  is  readily  made  from  the  character  of  the 
lesion  and  the  occupation  of  the  patient.  When  in  doubt,  the  examination 
of  the  fluid  from  the  pustule  may  show  the  presence  of  the  anthrax  bacilli. 
Cultures  should  be  made,  or  a  mouse  or  guinea-pig  inoculated  from  the  local 
legion.  It  is  to  be  remembered  that  the  blood  may  not  show  the  bacilli  in 
numbers  until  shortly  before  death. 
(b)    Internal  Anthrax. 

(1)  Intestinal  Form,  Mycosis  Jntestinalis. — In  these  cases  the  infection 
offually  is  through  the  stomach  and  intestines,  and  results  from  eating  the 
flei»h  or  drinking  the  milk  of  diseased  animals;  it  may,  however,  follow  an 
external  infection  if  the  germs  are  carried  to  the  mouth.  The  symptoms 
are  those  of  intense  poisoning.    The  disease  may  set  in  with  a  chill,  followed 
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by  vomiting,  diarrhcra,  moderate  fever,  and  pains  in  the  legs  and  back.  In 
acute  cases  there  are  dyspnoea,  cyanosis,  great  anxiety  and  restlessness,  and 
toward  the  end  convulsions  or  spasms  of  the  muscles.  Haemorrhage  may 
occur  from  the  mucous  membranes.  Occasionally  there  are  on  the  skin  small 
phlegmonous  areas  or  petechiae.  The  spleen  is  enlarged.  The  blood  is  dark 
and  remains  fluid  for  a  long  time  after  death.  Late  in  the  disease  the  bacilli 
may  be  found  in  the  blood. 

This  is  one  of  the  forms  of  acute  poisoning  which  may  affect  many  indi- 
viduals together.  Thus,  Butler  and  Karl  Huber  describe  an  epidemic  in 
which  twenty-five  persons  were  attacked  after  eating  the  flesh  of  an  animal 
which  had  had  anthrax.  Six  died  in  from  forty-eight  hours  to  seven 
days. 

(2)  WooUsorter's  Disease,  Pulmonary  Anthrax,  Anthraccsmia. — This  im- 
portant form  occurs  in  the  large  establishments  in  which  wool  or  hair  is 
sorted  and  cleansed.  The  hair  and  wool  imported  into  Europe  from  Russia 
and  South  America  appear  to  have  induced  the  largest  number  of  cases. 
Many  of  these  show  no  external  lesion.  The  infective  material  has  been  swal- 
lowed or  inhaled  with  the  dust.  There  are  rarely  premonitory  symptoms. 
The  patient  is  seized  with  a  chill,  becomes  faint  and  prostrated,  has  pains 
in  the  back  and  legs,  and  the  temi>erature  rises  to  102°  or  103**.  The  breath- 
ing is  rapid,  and  he  complains  of  much  pain  in  the  chest.  There  may  be  a 
cough  and  signs  of  bronchitis.  So  prominent  in  some  instances  are  these 
bronchial  symptoms  that  a  pulmonary  form  of  the  disease  has  been  described. 
The  pulse  is  feeble  and  very  rapid.  There  may  be  vomiting,  and  death  may 
occur  within  twenty-four  hours  with  symptoms  of  profound  collapse  and 
prostration.  Other  cases  are  more  protracted,  and  there  may  be  diarrhcea, 
delirium,  and  unconsciousness.  The  cerebral  symptoms  may  be  most  intense; 
in  at  least  four  cases  the  brain  seems  to  have  been  chiefly  affected,  and  its 
capillaries  stuffed  with  bacilli  (Merkel).  The  recognition  of  wool-sorter's 
disease  as  a  form  of  anthrax  is  due  to  J.  H.  Bell,  of  Bradford. 

In  certain  instances  these  profound  constitutional  symptoms  of  internal 
anthrax  are  associated  with  the  external  lesions  of  malignant  pustule. 

The  rag-pirJcrr^s  disease  has  been  made  the  subject  of  an  exhaustive  study 
by  Eppingcr  (Die  Iladernkrankheit,  Jena,  1894),  who  has  shown  that  it  is 
a  local  anthrax  of  the  lungs  and  pleura,  with  general  infection. 

Prophylaxis. — This  is  important,  and  should  be  carried  out  by  a  most  rigid 
disinfection  of  the  hides,  hair,  and  rags  before  they  are  placed  in  the  hands 
of  the  workmen.  It  is  suggested  to  soak  the  hides  for  24  hours  in  a  solution 
of  1  per  cent,  formic  acid  and  0.02  per  cent,  of  mercuric  perchloride.  Animals 
may  be  immunized  against  the  disease  and  Pasteur's  method  of  vaccination 
has  been  extensively  employed  in  France  with  good  results.  The  immunity 
is  lost  witliin  a  year  in  nearly  50  per  cent,  of  the  animals. 

Treatment. — In  malignant  pustule  the  site  of  inoculation  should  be 
excised  and,  after  the  cautery  or  pure  carbolic  acid  is  applied,  powdered 
bichloride  of  mercury  sprinkled  over  the  exposed  surface.  The  local  develop- 
ment of  the  bacilli  about  the  site  of  inoculation  may  be  prevented  by  the 
subcutaneous  injections  of  solutions  of  carbolic  acid  (3  per  cent)  or  bichioride 
of  mercury  (1  to  1,000).  The  injections  should  be  made  at  various  points 
around  the  pustule,  and  may  be  repeated  two  or  three  times  a  day.     The 
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internal  treatment  should  be  confined  to  the  administration  of  stimulants  and 
of  nutritious  food. 

In  malignant  forms,  particularly  the  intestinal  cases,  little  can  be  done. 
ActiTe  purgatives  may  be  given  at  the  outset,  so  as  to  remove  the  infecting 
materiaL    Quinine  in  large  doses  has  been  recommended. 

An  anti-anthrax  serum  has  been  prepared  by  Sclavo,  for  which  good 
results  are  claimed. 

XVm.    LEPROSY 

Sdliiition. — ^A  chronic  infectious  disease  caused  by  Bacillus  leprcB,  charac- 
terized by  the  presence  of  tubercular  nodules  in  the  skin  and  mucous  mem- 
branes (tubercular  leprosy)  or  by  changes  in  the  nerves  (anaesthetic  leprosy). 
\t  first  these  forms  may  be  separate,  but  ultimately  both  are  combined,  and 
in  the  characteristic  tubercular  form  there  are  disturbances  of  sensation. 

History. — The  disease  appears  to  have  prevailed  in  Egypt  even  so  far 
hack  as  three  or  four  thousand  years  before  Christ.  The  Hebrew  writers  make 
many  references  to  it,  but,  as  is  evident  from  the  description  in  Leviticus, 
many  different  forms  of  skin  disease  were  embraced  under  the  term  leprosy. 
Both  in  India  and  in  China  the  affection  was  also  known  many  centuries 
before  the  Christian  era.  The  old  Greek  and  Roman  physicians  were  per- 
fectly familiar  with  its  manifestations.  Evidence  of  a  pre-Columbian  exist- 
ence of  leprosy  in  America  has  been  sought  in  the  old  pieces  of  Peruvian 
pottery  representing  deformities  suggestive  of  this  disease,  but  Ashmead 
denies  their  significance.  Throughout  the  middle  ages  leprosy  prevailed 
extensively  in  Europe,  and  the  number  of  leper  asylums  has  been  estimated 
as  at  least  20,000.    During  the  sixteenth  century  it  gradually  declined. 

Oeographical  Distribution. — In  Europe  leprosy  prevails  in  Iceland,  Nor- 
way and  Sweden,  parts  of  Russia,  particularly  about  Dorpat,  Riga,  and  the 
Caucasus,  and  in  certain  provinces  of  Spain  and  Portugal.  In  Great  Britain 
the  cases  are  now  all  imported. 

In  the  United  States  there  were  139  cases  in  1909,  of  which  50  were  in 
Louisiana,  20  in  Florida,  16  in  Minnesota,  and  12  in  Texas.  In  the  Do- 
minion of  Canada  there  are  foci  of  leprosy  in  two  or  three  counties  of  New 
Brunswick,  settled  by  French  Canadians,  and  in  Cape  Breton,  Nova  Scotia. 
The  disease  appears  to  have  been  imported  from  Normandy  about  the  end 
of  the  18th  century.  The  number  has  gradually  lessened,  and  now  only 
a  few  eases  remain  in  the  lazaretto  at  Tracadie. 

Leprosy  is  endemic  in  the  West  India  Islands.  It  also  occurs  in  Mexico 
and  throughout  the  Southern  States.  In  the  Sandwich  Islands  it  spread 
rapidly  after  1860,  and  strenuous  attempts  have  been  made  to  stamp  it  out 
by  segregating  all  lepers  on  the  island  of  Molokai.  In  the  Philippine  Islands, 
in  a  population  of  over  six  millions,  there  are  2,330  lepers. 

In  British  India,  according  to  the  Leprosy  Commission,  there  are  100,000 
lepers.  This  is  probably  a  low  estimate.  In  China  leprosy  prevails  exten- 
sively. In  South  Africa  it  has  increased  rapidly.  In  Australia,  New 
Zealand,  and  the  Australasian  islands  it  also  prevails,  chiefly  among  the  Chi- 
nese. The  essays  of  Ashburton  Thompson  and  James  Cantlie  deal  fully  with 
leprosy  in  China,  Australia,  and  the  Pacific  islands.  In  Egypt  the  census 
of  1907  gave  6,000  lepers. 
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Etiology. — Bacillus  leproe,  discovered  by  Hansen^  of  Bergen^  in  1871,  is 
universally  recognized  as  the  cause  of  the  disease.  It  has  many  points  of 
resemblance  to  the  tubercle  bacillus,  but  can  be  readily  differentiated.  It  has 
been  cultivated,  but  with  difficulty,  and  is  stated  to  have  a  pleomorphism  of 
which  the  bacillus  as  seen  in  the  tissues  is  only  one  phase. 

Modes  of  Infection. — (a)  Inoculation, — While  it  is  highly  probable 
that  leprosy  may  be  contracted  by  accidental  inoculation,  the  experimental 
evidence  is  as  yet  inconclusive.  With  one  possible  exception,  negative  results 
have  followed  the  attempts  to  reproduce  the  disease  in  man.  The  Hawaiian 
convict,  under  sentence  of  death,  who  was  inoculated  on  September  30,  1884, 
by  Arning,  four  weeks  later  had  rheumatoid  pains  and  gradual  painful  swell- 
ing of  the  ulnar  and  median  nerves.  The  neuritis  gradually  subsided,  but 
there  developed  a  small  lepra  tubercle  at  the  site  of  the  inoculation.  In  1887 
the  disease  was  quit<3  manifest,  and  the  man  died  of  it  six  years  after  inocula- 
tion. The  case  is  not  regarded  as  conclusive,  as  he  had  leprous  relatives  and 
lived  in  a  leprous  country. 

(6)  Heredity. — For  years  it  was  thought  that  the  disease  was  transmitted 
from  parent  to  child,  but  the  general  opinion,  as  expressed  in  the  recent 
Leprosy  Congress  in  Berlin,  was  decidedly  against  this  view.  Of  course,  the 
possibility  of  its  transmission  cannot  be  denied,  and  in  this  respect  leprosy 
and  tuberculosis  occupy  very  much  the  same  position,  though  men  with  very 
wide  experience  have  never  seen  a  new-bom  leper.  The  youngest  cases  are 
rarely  under  three  or  four  years  of  age. 

(c)  By  Contagion. — Tlie  bacilli  are  given  oflf  from  the  open  sores;  they 
are  found  in  the  saliva  and  expectoration  of  the  cases  with  leprous  lesions 
in  the  mouth  and  throat,  and  occur  in  very  large  numbers  in  the  nasal  secre- 
tion. Sticker  found  in  153  lepers,  subjects  of  both  forms  of  the  disease, 
bacilli  in  the  nasal  secretion  in  128,  and  herein,  he  thinks,  lies  the  chief 
source  of  danger.  SclialTcr  was  able  to  collect  lepra  bacilli  on  clean  slides 
placed  on  tables  and  floors  near  to  lepers  whom  he  had  caused  to  read  aloud. 
The  bacilli  have  also  been  isolated  from  the  urine  and  the  milk  of  patients. 
It  seems  probable  that  they  may  enter  the  body  in  many  ways  through  the 
mucous  membranes  and  through  the  skin.  Sticker  believes  that  the  initial 
lesion  is  in  an  ulcer  above  the  cartilaginous  part  of  the  nasal  septum.  One 
of  the  most  striking  examples  of  the  contagiousness  of  leprosy  is  the  follow- 
ing: "In  1860,  a  girl  who  had  hitherto  lived  at  Holstfershof,  where  no 
leprosy  existed,  married  and  went  to  live  at  Tarwast  with  her  mother-in-law, 
who  was  a  leper.  She  remained  healthy,  but  her  three  children  (1,  2,  3) 
became  leprous,  as  also  her  younger  sister  (4),  who  came  on  a  visit  to  Tar- 
wast and  slept  with  the  children.  The  younger  sister  developed  leprosy  after 
returning  to  Holstfershof.  At  the  latter  place  a  man  (5),  fifty-two  years  old, 
who  married  one  of  the  Sounger  sister's'  children,  acquired  leprosy;  also  a 
relative  ((>).  thirty-six  years  old,  a  tailor  by  occupation,  who  frequented  the 
house,  and  his  wife  (7),  who  came  from  a  place  where  no  leprosy  existed. 
The  two  men  last  mentioned  are  at  present  (1897)  inmates  of  the  leper 
asylum  at  Dorpat."  There  is  certain  evidence  to  show  that  the  disease  may 
be  spread  through  infected  clothing,  and  the  high  percentage  of  washerwomen 
among  leix^rs  is  also  suggestive. 

Conditions  Influlncinu  Infi:ction. — The  disease  attacks  persons  of  all 
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igtt.  We  do  not  yet  understand  all  the  conditions  necessary.  Evidently 
tie  closest  and  most  intimate  contact  is  essential.  The  doctors,  nurses,  and 
Sisters  of  Charity  who  care  for  the  patients  are  very  rarely  attacked.  In  the 
lazaretto  at  Tracadie  not  one  of  the  Sisters  who  for  more  than  fifty  years 
have  so  faithfully  nursed  the  lepers  has  contracted  the  disease.  Father 
Damian,  in  the  Sandwich  Islands,  and  Father  Boblioli,  in  New  Orleans, 
both  feu  victims  in  the  discharge  of  their  priestly  duties.  There  has  long 
been  an  idea  that  possibly  the  disease  may  be  associated  with  some  special 
kind  of  food,  and  Jonathan  Hutchinson  believes  that  a  fish  diet  is  the  tertium 
fjuid,  which  either  renders  the  patient  susceptible  or  with  which  the  poison 
may  be  taken. 

Xorbid  Anatomy. — The  leprosy  tubercles  consist  of  granulomatous  tissue 
made  up  of  cells  of  various  sizes  in  a  connective-tissue  matrix.    The  bacilli 
in  extraordinary  numbers  lie  partly  between  and  partly  in  the  cells.     The 
process  gradually  involves  the  skin,  giving  rise  to  tuberous  outgrowths  with 
intervening  areas  of  ulceration  or  cicatrization,  which  in  the  face  may  grad- 
ually produce  the  so-called  fades  leontina.    The  mucous  membranes,  partic- 
ularly the  conjunctiva,  the  cornea,  and  the  larynx,  may  gradually  be  involved. 
In  many  cases  deep  ulcers  form  which  result  in  extensive  loss  of  substance 
OT  loss  of  fingers  or  toes,  the  so-called  lepra  muiilnns.    In  anaesthetic  leprosy 
there  is  a  peripheral  neuritis  due  to  the  development  of  the  bacilli  in  the  nerve- 
fibres.     Indeed,  this  involvement  of  the  nerves  plays  a  primary  part  in  the 
etiology  of  many  of  the  important  features,  particularly  the  trophic  changes 
io  the  skin  and  the  disturbances  of  sensation. 

dinical  Forma — (a)  Tubercular  Leprosy. — Prior  to  the  appearance  of 
the  nodules  there  are  areas  of  cutaneous  erythema  which  may  be  sharply 
defined  and  often  hyperaesthetic.  This  is  sometimes  known  as  macular  leprosy. 
The  affected  spots  in  time  become  pigmented.  In  some  instances  this  super- 
ficial change  continues  without  the  development  of  nodules,  the  areas  become 
anxethetic,  the  pigment  gradually  disappears,  and  the  skin  gets  perfectly 
white — the  lepra  alba.  Among  the  patients  at  Tracadie  it  was  particularly 
interesting  to  see  three  or  four  in  this  early  stage  presenting  on  the  face  and 
forearms  a  patchy  erythema  with  slight  swelling  of  the  skin.  The  diagnosis 
of  the  condition  is  perfectly  clear,  though  it  may  be  a  long  time  before  any 
other  than  sensory  changes  develop.  The  eyelashes  and  eyebrows  and  the  hairs 
on  the  face  fall  out.  The  mucous  membranes  finally  become  involved,  partic- 
ularly of  the  mouth,  throat,  and  larynx;  the  voice  becomes  harsh  and  finally 
aphonic.  Death  results  not  infrequently  from  the  laryngeal  complications 
and  aspiration  pneumonia.  The  conjunctivae  are  frequently  attacked,  and  the 
«ght  is  lost  by  a  leprous  keratitis. 

(6)  An-ESTHETIC  Leprosy. — This  remarkable  form  has,  in  characteristic 
ca^es,  no  external  resemblance  whatever  to  the  other  variety.  It  usually 
Itegins  with  pains  in  the  limbs  and  areas  of  hypcrajsthesia  or  of  numbness. 
VerA'  early  there  may  be  trophic  changes,  seen  in  the  formation  of  small  bullae 
(Hillis).  Maculae  appear  upon  the  trunk  and  extremities,  and  after  persist- 
ing for  a  variable  time  gradually  disappear,  leaving  areas  of  anaesthesia,  but 
thi*  los8  of  sensation  may  come  on  independently  of  the  outbreak  of  maculae. 
The  nerve-trunks,  where  superficial,  may  be  felt  to  be  large  and  nodular.  The 
trophic  disturbances  are  usually  marked.  Pemphigus-like  bulUe  develop  in 
19 
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the  aflEected  areas,  which  break  and  leave  ulcers  which  may  be  very  destructiye. 
The  fingers  and  toes  are  liable  to  contractures  and  to  necrosis,  so  that  in 
chronic  cases  the  phalanges  are  lost.  The  course  of  anaesthetic  leprosy  is 
extraordinarily  chronic  and  may  persist  for  years  without  leading  to  mudx 
deformity.  I  knew  a  prominent  clergyman  who  had  anaesthetic  leprosy  for 
more  than  thirty  years,  which  did  not  seriously  interfere  with  his  usefulness, 
and  not  in  the  slightest  with  his  career. 

Diagnosis. — Even  in  the  early  stage  the  dusky  erythematous  maculae  with 
hyperaesthesia  or  areas  of  anaesthesia  are  very  characteristic.  In  an  advanced 
grade  neither  the  tubercular  nor  anaesthetic  forms  could  possibly  be  mistaken 
for  any  other  affection.  In  a  doubtful  case  the  microscopic  examination  of  an 
excised  nodule  is  decisive. 

Treattment. — Vaccines  have  been  prepared  and  good  results  are  claimed 
by  various  observers.  The  Finsen  light.  X-rays,  and  radium  do  good  to  the 
local  lesions.  Nastin,  a  fatty  principle  extracted  from  cultures  of  a  lepra- 
streptothrix  combined  with  benzoyl  chloride,  has  come  into  vogue  and  the 
Calcutta  report  is  favorable.  The  gurjun  and  chaulmoogra  oils  have  been  rec- 
ommended, the  former  in  doses  of  from  5  to  10  minims,  the  latter  in  2-drachm 
doses,  but  their  use  must  be  continued  for  at  least  two  years.  Calmette's  anti- 
venene,  20  to  30  c.  c,  subcutaneously,  has  been  followed  by  remarkable  results 
in  a  few  cases.  Segregation  should  be  compulsory  in  all  cases  except  where 
the  friends  can  show  that  they  have  ample  provision  in  their  own  home  for 
the  complete  isolation  and  proper  care  of  the  patient. 


XIX.    TTJBEBCULOSIS 

I.    GENERAL  ETIOLOGY  AND  MORBID  ANATOMY 

Definition. — An  infection  cnuFcd  by  Bacillus  tuberculosis,  the  lesions  of 
which  are  characterized  by  nodular  bodies,  tubercles,  and  diffuse  infiltrations, 
which  either  undergo  caseation,  necrosis,  and  ulceration,  or  heal  with  sclerosis 
and  calcification. 

The  ver}'  varied  clinical  features  depend  upon  the  organ  involved,  the 
intensity  of  the  infection,  and  the  degree  of  resistance  offered  by  the  body. 

History. — The  Greek  physicians  made  many  observations  upon  the  clinical 
features  of  pulmonary  tuberculosis,  and  our  description  of  the  symptoms 
and  of  the  consumptive  "type"  dates  from  Plippocratos.  Galen  recognized 
its  contagious  nature.  In  the  17th  century  F.  Sylvius  indicated  the  connec- 
tion between  the  tuberculous  nodule  and  phthisis,  and  Richard  Morton,  a 
friend  and  contemporary  of  Sydenham,  wrote  (1(589)  the  first  modem  treatise 
on  the  subject,  in  which  the  clinical  side  of  the  disease  was  well  considered. 
Ho  re^arde<l  it  as  conta^ous.  Pierre  Desault,  William  Stark,  and  Mntthew 
Baillio  laid  the  foundation  of  our  knowled<re  of  the  coarse  characters  of 
tubercle  as  the  anatomical  basis  of  consumption.  Our  real  knowledge  of  the 
disease  is  a  19th  century  contribution,  beginning  with  the  work  of  Bayle  on 
the  structure  of  the  tubercle  and  on  its  identity  in  the  widely  distributed 
lesions.  With  the  Traite  d'Auscultation  Mwliate  (1819)  Laeiinec  laid  the 
foundation  not  only  of  our  modern  knowledge  of  tuberculosis,  but  of  modem 
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clinical  medicine.  This  work  (easily  to  be  had  also  in  an  English  translation) 
Ehoald  be  read  from  cover  to  cover  by  every  young  doctor,  and,  when  possible, 
by  CTcry  senior  student.  The  unity  of  the  forms  of  the  tubercle — the  miliary 
irinule,  the  infiltration,  and  the  caseous  mass — ^was  recognized,  and  for  the 
int  time  physical  signs  and  anatomical  features  were  correlated,  and  the 
conree  of  the  disease  carefully  studied,  Virchow  led  a  battle  against  the 
unity  of  tuberculous  lesions,  and  held  that  the  products  of  any  simple  inflam- 
mitioD  might  become  caseous,  and  that  the  ordinary  so-called  catarrhal  pneu- 
monia might  terminate  in  phthisis. 

The  contagiousness  of  the  disease,  a  belief  in  which  had  all  along  been 
held  by  individuals,  and  was  widely  spread  in  certain  countries — as  in  Italy — 
W8  emphasized  and  confirmed  by  the  brilliant  work  of  Villemin,  who  first 
placed  the  infective  nature  of  the  disease  on  a  solid  experimental  basis.  There 
is  nothing  more  masterly  in  the  literature  of  experimental  medicine  than  his 
wort  Then  came  the  demonstration  by  Robert  Koch  (in  1882)  of  the  BaciU 
/w  tvberculo9is.  The  preliminary  article  in  the  Berliner  klin.  Wochenschrif t 
(1882)  and  the  more  complete  work  (Mitteilungen  a.  d.  k.  Gesundheitsamt^ 
Bd.  2)  should  be  studied  by  all  who  wish  to  appreciate  the  value  of  scientific 
methods.  The  thoroughness  of  Koch's  work  is  manifested  by  the  fact  that,  in 
the  years  that  have  elapsed,  the  innumerable  workers  have  amplified  and  ex- 
tended, but  in  no  way  essentially  modified  his  original  position. 

During  the  past  thirty  years  we  have  been  gradually  getting  accommodated 
to  the  new  views,  the  most  important  single  effect  of  which  has  been  a  world- 
wide crusade  against  tuberculosis  as  a  preventable  disease. 
INitribiition. — The  disease  is  widely  spread  zoologically. 
(a)  In  Animals. — Of  animals  the  cold-blooded  are  rarely  affected.     In 
birds  the  disease  is  not  uncommon,  particularly  in  fowls,  but  there  are  minor 
differences  between  the  avian  and  mammalian  forms.    In  the  domestic  ani- 
mals tuberculosis  is  a  common  disease,  particularly  in  cattle.    In  sheep,  goats, 
and  horses  it  is  rare.    In  pigs  it  is  not  uncommon  in  certain  parts  of  Europe. 
Cats  and  dogs  are  not  prone  to  the  disease.    In  monkeys  in  confinement  it  is 
rery  common.     The  most  important  single  fact  in  the  distribution  of  the 
disease  in  animals  is  its  widespread  prevalence  in  bovines,  from  which  nearly 
all  the  milk  and  a  large  proportion  of  our  meat  are  derived. 

(b)  In  Man. — Tuberculosis  is  his  most  universal  scourge,  well  deserving 
the  epithet  bestowed  upon  it  by  Bunyan  of  the  "Captain  of  the  ^len  of  Death." 
It  is  estimated  that  at  least  one-seventh  of  all  deaths  are  due  to  it.  In  Eng- 
land and  Wales  there  were  54,435  deaths  from  tuberculosis  in  1909.  In  tlie 
United  States  it  is  estimated  that  it  is  responsible  for  about  one-ninth  of  the 
deaths  annually.  There  has  been  a  remarkable  reduction  in  England  in  the 
death-rate  within  the  past  forty  years,  as  shown  by  the  following  figures: 

1871-1880  rate  per  100,000  of  population,  219 

1881-1890  "  "           "  "          "  178 

1891-1900  "  "           "  "           "  139 

1901-1910  "  "           "  "           "  117 

It  has  drop|)ed  nearly  50  per  cent,  in  40  years. 

In  Ix)ndon  the  death-rate  from  consumption  has  declined  33  per  cent,  be- 
tween 1901  and  1910^  and  other  forms  of  tuberculosis  show  a  similar  fall. 
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In  1909,  54,435  deaths  from  tuberculosis  occurred,  38,699  of  which  were 
from  pulmonary  consumption.    Had  the  death-rate  been  as  high  in  1909  as 
during  an  average  year  of  the  1871-1880  period  the  number  of  deaths  from 
phthisis  would  have  been  78,308,  instead  of  38,639  (Newsholme).    The  mor- 
tality has  been  cut  in  half !    To  a  less  striking  degree,  but  practically  every- 
where in  the  civilized  world,  there  has  been  a  reduction  in  the  death-rate-— 
the  most  encouraging  feature  of  modem  sanitation.     To  what  is  this  to  be 
attributed?     First     To  the  improved  social  condition  of  the  people,  better 
housing,  better  food,  better  habits.     The  falling  death-rate  began  before  the 
present  campaign  against  the  disease.  Secondly.  The  education  of  the  people, 
which  has  made  great  strides,  and  a  larger  proportion  are  striving  to  lead 
hygienic  lives.    There  are  less  drunkenness,  less  overcrowding,  better  air,  and 
better  food.    The  habit  of  spitting  in  public  has  been  checked,  and  we  may 
say  confidently  that  the  seeds  of  the  disease  are  not  spread  bo  broadcast 
Thirdly,    As  Newsholme  points  out,  segregation  has  done  much  to  protect  the 
healthy  from  the  sick.    In  the  year  1910,  20.5  per  cent,  of  the  deaths  in  Eng- 
land and  Wales  and  43.4  per  cent,  of  the  deaths  in  Ijondon  occurred  in  public 
institutions  for  the  sick.    In  America,  in  Germany,  and  in  France  this  factor 
also  holds  good.    Fourthly.     The  cases  are  seen  earlier  and  the  condition  is 
recognized  before  it  is  hopeless.    Unquestionably  in  a  larger  number  of  per- 
sons with  pulmonary  disease  the  diagnosis  is  made  at  a  stage  when  complete 
healing  is  possible.    The  two  important  elements  then  are,  fewer  seeds,  more 
stony  soil.    The  economic  loss  from  tuberculosis  has  been  estimated  by  \'ari- 
ous  writers.    Baldwin  puts  it  for  the  United  States  at  from  150  to  200  millions 
of  dollars  annually. 

Etiology:  the  Bacillus  tuberculosis. — (a)  The  Seed. — The  Bacillus  tuber- 
culosis is  a  minute  rod-shaped  organism  slightly  bent  or  curved,  with  an  aver- 
age length  of  from  3  to  4  /^  .  When  stained  it  may  present  a  beaded  appear- 
ance; whether  due  to  spores  or  vacuoles  is  doubtful.  Aberrant  forms  are  not 
uncommon,  i.  e.,  long  filaments  or  branched  forms.  It  stains  in  a  character- 
istic way  with  aniline  dyes,  and  in  cultures  the  mode  of  growth  is  very  dis- 
tinctive. 

SjK'cific  varieties  are  recognized.  As  already  stated,  the  avian  form  has 
well-marked  peculiarities,  but  the  great  point  of  discussion  has  been  the  rela- 
ti(»n  of  the  bacillus  causing  human  to  tliat  which  causes  bovine  tulxTCulosis. 
DitTerences  in  the  character  of  the  tubercles  of  these  two  classes  had  long  been 
rec()gniz(»d,  and  '^I'heohald  Smith  pointed  out  special  difFerences  between  the 
human  and  the  bovine  bacilli.  But  the  matter  was  brought  to  a  focus  in 
1901  by  Koch's  statement  that  the  bacilli  of  bovine  tuberculosis  did  not  cause 
human  tuberculosis,  and  vice  versa.  The  question  has  now  been  submitted  to 
the  test  by  a  number  of  commissions,  and  it  is  generally  recognized  that  there 
are  diirerenccs  l)(»t\v(H'n  the  two  forms.  The  recent  report  of  the  English 
commission  confirms  tlie  view  that  the  bovine  organism  is  capable  of  producing 
the  disease  in  man,  in  whom  it  may  often  be  recognized  as  a  spwial  form. 

The  virulence  of  the  individual  strains  varies,  a  factor  of  great  importance 
in  all  specific  inft'ctions. 

In  the  Body. — The  Imcilli  are  found  in  all  tuberculous  lesions,  particularly 
in  those  actively  growing,  hut  in  the  chronic  disease  of  the  lymph  glands  and 
of  the  joints  tliey  are  scanty.     In  all  caseous  foci  they,  are  few  in  number. 
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In  the  sputTim  in  pulmonary  tuberculosis  they  may  be  present  in  countless 
myriads.  They  are  found  in  the  blood,  particularly  in  cases  of  miliary  tuber- 
colon?. 

Outside  the  Body. — The  tubercle  bacilli  are  widely  scattered  and  are 
found  in  varying  numbers  wherever  human  beings  are  crowded  together. 
There  are  two  chief  sources — the  expectoration  of  persons  with  advanced 
dL<ea£e  of  the  lungs  and  the  milk  of  tuberculous  cows. 

From  a  patient  in  my  wards  at  the  Johns  Hopkins  Hospital,  with  mod- 
erately advanced  disease,  Nuttall  estimated  that  from  1^  to  4  1-3  billions  of 
bteilli  were  thrown  off  each  twenty-four  hours.  Allowed  to  dry,  the  sputum 
becomes  dust  and  is  distributed  far  and  wide.  Scores  of  experiments  have 
jihown  the  presence  of  the  bacilli  in  dust  samples  from  hospital  wards,  from 
public  buildings,  streets,  railway  carriages,  and  various  localities.  So  widely 
jpretd  are  the  bacilli  that  in  cities  at  least  few  individuals  pass  a  week  with- 
out affording  opportunity  for  their  lodgment,  usually  in  the  throat  or  air 
passages,  inhaled  ^4th  dust.  They  may  readily  contaminate  food.  Tlie  hands 
of  tuberculous  subjects  are  almost  always  contaminated.  From  the  street, 
tDberculous  sputum  may  be  brought  into  the  house  on  shoes,  on  the  long 
skirts  of  women,  on  the  hair  of  dogs,  etc.  It  is  interesting  to  note  that  in  some 
of  the  places  most  frequented  by  tuberculous  subjects,  e.  g.,  the  sanatoria, 
the  dust  (as  shown  by  experiments  at  Saranac)  may  be  free  from  bacilli. 

Bovine  bacilli  are  distributed  by  means  of  the  milk,  rarely  by  the  flesh, 
and  gtill  more  rarely  by  contact  with  the  animals.  A  proportion  of  all  cases 
of  infection  in  childhood  are  with  this  variety.  A  careful  study  by  Park  and 
Krumwiede  showed  that  bovine  tuberculosis  is  practically  negligible  in  adults 
hut  in  young  children  it  causes  from  6  to  10  per  cent,  of  the  deaths  from 
tuberculosis. 

So  widely  spread  everj'where  is  the  seed,  that  the  soil,  the  conditions  suit- 
ahlc  for  its  growth,  is  practically  of  equal  moment. 

(//)  The  Soil. — Many  years  ago  I  drew  the  parallel  between  infection  in 
fiiU'rculosis  and  the  parable  of  the  sower,  which  though  now  somewhat  hack- 
nt\t»d  illustrates  in  an  effective  way  the  importance  of  the  nature  of  the 
i:round  upon  which  the  seed  falls.  "Some  seeds  fell  by  the  wayside  and  the 
fuuh  of  the  air  came  and  devoured  them  up."  These  are  the  bacilli  scattered 
'•r»adcast  outside  the  body,  an  immense  majority  of  which  die.  "Some  fell 
uffftti  stony  places:"  These  are  the  bacilli  that  find  lodgment  in  many  of  us, 
jurhaps,  with  the  production  of  a  small  focus,  but  nothing  comes  of  it;  they 
witl)er  away  "because  they  have  no  root."  "Some  fell  among  thorns,  and  the 
thorns  sprang  up  and  choked  them."  This  represents  the  cases  of  tuberculosis, 
latent  or  active,, in  which  the  seed  finds  the  soil  suitable  and  grows,  but  the 
•  i«nditions  are  not  favorable,  as  the  thorns,  representing  the  protecting  force 
••f  the  IkhIv,  get  the  k'tter  in  the  struggle.  'But  others  fell  on  good  ground 
tiiid  sprang  up  and  hare  fruit  an  hundredfold."  Of  this  fourth  group  were 
\hv  r>4,43.5  who  died  of  the  disease  in  1909  in  England — the  soil  suitable,  the 
pr«»tecting  forces  feeble. 

What  makes  a  good  soil  ?  Fortunately  the  human  body  is  not  a  very  good 
rulture  medium  for  the  tubercle  bacillus.  The  adult  human  individual  in 
normal  health  seems  to  be  practically  imniime  to  natural  infection  (Baldwin). 
And  yet  oni^seventh  of  the  human  race  dies  of  tu})ercul()sis,  but  a  large  pro- 
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portion  of  all  individuals  become  infected  before  reaching  adult  life  and 
never  have  the  disease.  The  studies  of  Naegli,  Burkhardt,  and  others  show 
that  in  fully  90  per  cent,  of  the  bodies  of  city-dwellers  who  have  died  of  dis- 
ease other  than  tuberculosis  small  tuberculous  lesions  are  present.  This  is 
probably  too  high  an  estimate  for  England  or  the  United  States.  Franz  had 
shown  that  over  GO  per  cent,  of  healthy  young  adults  react  to  the  subcutane- 
ous tuberculin  test.  Using  more  delicate  tuberculin  tests  it  is  found  that 
nearly  all  adults  react,  and  according  to  Hamburger,  who  has  employed  the 
FuhcutancouK-local  reaction,  over  90  per  cent,  of  children  are  infected  before 
reaching  the  twelfth  year  of  life.  This  means,  of  course,  that  in  a  very  small 
proportion  of  those  upon  whom  the  seed  falls  is  the  soil  suitable  for  active 
growth — only  a  natural  immunity  keeps  the  race  alive. 

What  this  suitable  soil  is  has  been  the  subject  of  much  discussion.  From 
tlie  tinu»  of  Hippocrates  the  profession  has  recognized  a  tuberculous  habitus, 
wliich  has  been  variously  descril)ed  as  dis})osition,  diathesis,  dyscrasia,  tem- 
peraiiient,  constitution,  or  by  the  German  word  "Anlage.^^  These  terms  are 
not  always  regarded  as  interchangeable,  but  here  for  practical  purposes  Rib- 
IxTtV  definiticm  Huflices,  that  a  disposition  is  "that  peculiarity  in  the  organism 
which  allows  of  the  cfTcctive  working  of  the  exciting  causes  of  a  disease." 
MiinifcHtly,  such  a  disposition  or  constitution  of  the  body  may  be  inherited  or 
Hcijiiircd.  The  studies  of  Pearson  indicate  the  very  great  importance  of 
hrredity  in  the  phthisical  soil.  He  concludes  that  "the  diathesis  of  pulmonary 
liilHTciiloHiH  is  certainly  inherited,  and  the  intensity  of  the  inheritance  is  sen- 
HJhly  the  Hiiine  as  that  of  any  normal  physical  character  yet  investigated  in 
iiifin.  Infection  prol)ably  plays  a  necessary  part,  but  in  the  artisan  classes  of 
Mil!  iirhan  p<)i)ulation8  of  tliis  country  (England)  it  is  doubtful  if  their  mem- 
Ihth  can  eHCH|)e  the  risks  of  infection,  except  by  the  absence  of  diathesis — ^i.  e., 
\\\v  Inln'ritance  of  what  amounts  to  a  counter-disposition.^' 

IlippocratcH  defines  the  habitus  phihisicus  in  the  following  words:  "The 
form  of  hody  peculiar  to  subjects  of  phthisical  complaints  was  the  smooth, 
(III*  whitiHli.  that  rescmlded  the  lentil;  the  reddish,  the  blue-eyed,  the  leuco- 
plili-|/Miiitic,  and  that  with  the  scapulae  having  the  appearance  oif  wings.*'  The 
N»-calU»d  Hrrnfulous  type  has  broad  coarse  features,  opaque  skin,  large  thick 
ImnrH,  and  heavy  figure. 

Aeijuired  diH|K)siti(m  means  any  circumstances  which  lower  the  resistance 
nf  the  Imdy  forees.  Dwellers  in  cities  in  the  dark,  close  alleys,  and  tenement 
linuHH,  workers  in  cellars  and  ill-ventilated  rooms,  persons  addicted  to  drink, 
me  niiieli  more  prc)iH»  to  the  disease.  The  influence  of  environment  was  never 
lielter  diinnnHJ rated  than  in  the  well-known  exj)eriment  of  Trudeau,  who 
fiiiind  (hat  rahhits  inoculated  with  tuberculosis  if  confined  in  a  dark,  damp 
plaie,  without  sunlight  and  fresh  air,  rapidly  succumbed,  while  others  treated 
in  llm  name  way,  but  allowed  to  run  wild,  either  recovered  or  showed  very 
hli^'lit  Irhionn.  The  occupants  of  prisons,  asylums,  and  poorhouses,  too  often, 
indeed,  in  barracks  and  large  workshops,  are  in  the  position  of  Trudeau's 
rahliith  in  i\w  cellar,  and  under  the  conditions  most  favorable  to  foster  the 
devel<i|inient  t»f  the  haeilli  which  may  have  lodged  in  their  tissues. 

Nil  a^e  is  exempt.  The  disease  is  met  with  in  the  suckling  and  in  the 
uclo^jenarian,  hut  fatal  tuberculosis  is,  as  Hippocrates  pointed  out,  more  com- 
inoa  between  the  eighteenth  and  thirty-fifth  year.     The  influence  of  sex  is 
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Twy  slight  On  the  other  hand  the  influence  of  race  is  important.  It  is  a 
Tciy  fatal  disease  in  the  negroes,  particularly  in  the  southern  United  States, 
and  in  the  North  American  Indians.  The  Irish,  both  at  home  and  in  the 
Fnited  States,  are  more  prone  to  the  disease  than  other  European  races. 
The  Jews  eveiywhere  have  a  low  mortality  from  tuberculosis. 

Occupation  has  an  influence,  in  so  far  as  insanitary  surroundings,  exposure 
to  dust,  close  confinement,  long,  irregular  hours,  and  low  rates  of  wages,  favor 
the  prevalence  of  the  disease.    Certain  local  conditions  influence  the  soil  very 
^tly.    Catarrh  of  the  respiratory  passages  appears  to  lower  the  resistance 
and  favor  the  conditions  which  enable  the  bacilli  to  enter  the  system,  or  to 
grow  in  the  tissues.    The  specific  fevers,  particularly  measles  and  whooping- 
coogh,  predispose  to  tuberculosis;  and  any  lowering  disease  may  do  so,  but 
in  such  cases  it  is  very  often  not  a  fresh  infection,  but  the  blazing  of  a  smould- 
ering fire.     As  is  well  known,  the  soil  of  diabetes  is  very  favorable  to  the 
growth  of  the  tubercle  bacilli.     Many  chronic  affections  lower  the  resistance 
and  make  the  soil  more  favorable.     It  is  notorious  in  hospital  practice  how 
often  the  fatal  event  in  arterio-sclerosis,  cirrhosis  of  the  liver,  etc.,  is  a  ter- 
minal acute  tuberculosis. 

Trauma,  as  for  example  a  blow  on  the  chest,  injury  to  the  knee,  a  blow 
open  the  head,  may  be  followed  by  local  tuberculosis.  The  injured  part  for  a 
time  18  a  loctis  minoris  resisteniice,  and  the  bacilli  already  present  grow  in 
the  favorable  conditions  caused  by  the  injury. 

{c)  Specific  Reactions  of  the  Bacilli. — In  its  growth  the  bacillus  so 
far  as  we  know  does  not  form  soluble  toxins,  at  least  not  in  the  cultures.  It 
causes  (1)  a  local  tissue  reaction  which  results  in  the  formation  of  a  new 
growth,  the  tubercle;  (2)  changes  in  the  metabolism  of  the  body  fluids.  The 
local  tissue  reactions  will  be  considered  later;  here  we  may  speak  of  the  phe- 
nomena grouped  under  the  term  immunity. 

(1)  Tuberculin  Reaction. — An  animal  inoculated  subcutaneously  with  tu- 
bercle bacilli,  or  with  dead  cultures,  has  a  local  reaction  associated  with  the 
formation  of  a  tul)ercle;  the  neighboring  lymph  glands  become  involved,  and 
in  susceptible  animals  the  disease  generalizes  and  causes  death.  Koch  found 
that  if  to  a  guinea-pig  with  a  subcutaneous  focus  of  tuberculosis  so  caused 
a  iiecond  injection  of  the  bacillus  was  given,  healing  occurred  in  the  primary 
nodule,  and  the  animal  did  not  die.  Upon  these  facts  his  famous  tuberculin 
treatment  was  based.  Tuberculin  consists  of  the  dead  and  macerated  bacilli 
together  with  any  substances  formed  in  the  cultures.  If  into  a  healthy  per- 
son .25  e.  c.  of  tuberculin  is  injected,  there  is  a  very  slight  fever  with  a  little 
feeling  of  uneasiness  which  passes  off  in  from  twelve  to  twenty-four  hours. 
If  into  an  individual  with  a  focus  of  tuberculosis  doses  of  .015  c.  c.  of  tuber- 
culin are  injected  subcutaneously,  there  is  an  active  local  reaction  about  the 
tuU-rcuIous  focus,  with  intense  inflammation  leading  often  to  necrosis  and,  in 
the  case  of  a  skin  tubercle,  as  lupus,  in  which  the  process  can  be  followed, 
healing  is  seen  to  take  place.  This  process,  now  known  as  the  "tuberculin 
reaction,*'  is  used  extensively  for  purposes  of  diagnosis.  The  chief  methods 
in  use  are  the  ophthalmo-reaction  of  Calmette  and  the  cutaneous  of  von 
Pirquet.  For  the  Calmette  reaction  Koch's  old  tuberculin  is  used,  prepared 
in  a  special  way.  A  drop  of  the  solution,  placed  on  the  conjunctiva  of  a 
person  with  a  focus  of  tuberculosis  anj'where  in  the  system,  is  followed  in  a 
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few  hours  by  a  deep  injection  of  the  blood-vessels,  increased  lachrymation,  and 
a  slight  swelling  of  the  membrane.  This,  known  as  a  positive  reaction,  lasts 
for  from  twenty-four  to  thirty-six  hours. 

For  the  skin  reaction  of  von  Pirquet  a  couple  of  drops  of  tuberculin  aie 
placed  on  a  disinfected  region  of  the  skin,  and  the  epidermis  is  scarified 
through  the  drops  without  drawing  blood.    If  positive,  at  the  end  of  twenty- 
four  hours  there  is  an  inflammatory  reaction  which  reaches  its  maximum  in 
from  thirty-six  to  forty-eight  hours.     For  clinical  purposes  the  tuberculin 
reaction  is  to  be  relied  on,  but  that  it  may  be  given  by  a  small  focus  of  latent 
disease  in  a  healthy  person  and  that  it  has  been  found  to  be  positive  in  as 
large  a  proportion  as  60  per  cent,  of  apparently  normal  individuals  are  facta 
which  diminish  its  practical  value. 

(2)  Immunity  Changes, — In  an  infected  person  certain  changes  occur  ia 
the  blood  serum,  depending  upon  tlie  development  of  so-called  antibodies,  the 
presence  of  which  may  be  demonstrated  by  the  method  of  complement  fixa- 
tion ;  and  the  serum  also  contains  agglutinins  which  possess  an  agglutinating* 
action  on  the  tubercle  bacilli.  Either  directly  themselves  or  through  the  toxic 
products  there  are  brought  into  play  certain  cellular  and  humoral  reactions 
which  are  capable  of  destroying  the  infecting  agents  or  of  neutralizing  their 
effects  or  of  limiting  their  activities.  There  exist  in  the  blood-serum  anti- 
bodies, called  by  Wright  opsonins,  which  have  the  power  of  stimulating  phag- 
ocytosis. When  these  opsonins  are  abnormally  low,  the  bacilli  that  gain  en- 
trance to  the  body  can  multiply  at  the  point  of  infection.  This  increase  is 
associated  with  a  still  further  local  reduction  in  the  opsonins.  Wright  be- 
lieves that  the  amount  of  opsonin  in  the  serum  is  an  indication  of  the  defen- 
sive capacity  of  the  individual,  and  he  has  established  what  he  calls  an  "op- 
sonic index,"  which  is  the  ratio  between  the  number  of  bacteria  found  within 
twenty  to  forty  polymorpho-leucocytes  in  an  emulsion  made  with  the  patient's 
serum  and  the  number  of  bacteria  found  in  the  same  number  of  similar  leu- 
cocytes in  an  emulsion  made  with  a  normal  serum,  the  latter  being  taken  as 
1.0.  This  index  in  tuberculous  patients  is  usually  low,  varying  from  .1  to  .8. 
When  tuberculin  is  injected,  the  production  of  opsonins  is  stimulated,  and 
the  opsonic  index  rises.  With  the  body  fluids  richer  in  opsonins  than  l)efore, 
the  j)hagoc\'tes  are  more  active  and  more  bacilli  are  destroyed.  Experimentally 
in  animals,  according  to  tlie  virulence  of  the  organism  and  the  dose,  all  grada- 
tions of  symptoms  may  be  produced,  from  the  slightest  local  reaction  to  the 
profoundest  septicaemia  with  high  fever  and  death.  In  a  local  tuberculous 
infection,  such  as  happens  to  the  great  majority  of  us  in  some  part  of  our 
iKxlies  at  some  time  in  our  lives,  happily  the  protective  mechanism  suffices 
to  localize  and  limit  the  invaders.  It  may  amount  only  to  a  skirmish,  such 
as  is  constantly  going  on  at  the  frontiers  of  a  great  empire,  but  if  the  local 
infection  is  more  virulent,  or  hocomos  wider  spread,  the  products  of  the  growth 
of  the  bacilli  or  the  bacilli  themselves  enter  the  circulation,  occasioning  what 
is  called  an  auto-inoculation,  in  which  case  the  general  metabolism  is  dis- 
turlH'd,  fever  is  produitMl,  and  antibodies  are  formed  to  counteract  the  infective 
products.  The  rationale  of  the  use  of  tuberculin  is  to  stimulate  the  fighting 
forces  of  the  body — to  niohilizo  them,  so  to  s])eak — in  the  fight  that  is  going 
on  in  an  infected  area.  The  whole  question  of  active  immunizati(m  in  tuber- 
culosis is  l>eing  thoroughly  studied,  and,  while  many  have  thrown  doubt  on 
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the  trustworthiness  and  the  usefulness  of  the  opsonic  index  as  a  gauge  of  the 
progress  of  a  case,  there  can  be  no  question  that  Wright's  researches  have  put 
ns  in  the  right  path  for  a  scientific  treatment  of  the  disease. 

Recent  studies  on  anaphylaxis  or  hypersensitiveness  to  foreign  proteins 
have  an  important  bearing  on  the  question  of  immunity  in  tuberculosis. 
Bildwin  of  Saranac  Lake,  in  a  series  of  experiments,  has  demonstrated  that 
KDsitization  to  and  subsequent  intoxication  by  tubercle  bacillus  protein  follow 
the  general  laws  of  anaphylaxis  established  for  the  parenteral  introduction 
of  horse  serum.    From  his  experiments  we  may  now  reasonably  interpret  the 
toberculin  reaction  as  an  anaphylactic  phenomenon.    Undoubtedly  hypersensi- 
tiieness  to  the  tubercle  bacillus  protein  is  directly  responsible  for  the  so-called 
toxic  symptoms  of  tuberculous  disease.    Koch  in  his  original  experiments  that 
led  up  to  the  introduction  of  tuberculin  observed  a  marked  difference  in  the 
reiction  of  healthy  and  tuberculous  animals  to  cutaneous  inoculation  with 
tubercle  bacilli.     In  healthy  animals  the  wound  closes  and  for  a  few  days 
ttems  to  heal,  but  in  from  ten  to  fourteen  days  a  hard  nodule  appears,  which 
won  breaks  down.     General  infection  occurs  and  the  ulcer  remains  open  to 
the  time  of  the  death  of  the  animal.    In  tuberculous  animals  extensive  ulcer- 
ation occurs  on  the  second  or  third  day  after  vaccination,  but  the  ulcer  heals 
qaickly  and  permanently,  without  even  the  neighboring  lymph  glands  becom- 
ing infected.    Roemer  has  extended  Koch's  observations  and  has  demonstrated 
that  tul)erculous  animals  may  react  in  one  of  three  ways  to  injections  of 
tubercle  bacilli:  (1)   If  a  small  dose  be  given,  a  dose,  however,  surely  fatal 
for  healthy  animals,  infection  does  not  occur.     The  animals  are  therefore 
highly  resistant  to  re-infection.     (2)   If  a  large  dose  be  given,  the  animals 
die  promptly,  with  the  symptoms  of  an  intense  intoxication.     The  condition 
is  analogous  to  the  anaphylactic  shock.     (3)   If  a  moderate  dose  be  given, 
the  animals  display  the  symptoms  of  a  profound  intoxication,  but  gradually 
recover,  and,  although  infection  follows,  a  mild  and  chronic  form  of  the  dis- 
ease is  produced.    Upon  the  same  principle  depends  the  protective  inoculation 
of  calves,  so  successfully  practiced  by  v.  Behring  and  Koch.     The  animals 
receive  injections  of  human  tubercle  bacilli  and,  although  anatomically  disease 
<Ioe«j  not  follow  their  introduction,  the  calves  become  highly  sensitive  to  tuber- 
culin and  at  the  same  time  immune  to  doses  of  bovine  tubercle  bacilli  fatal 
to  unj>rotected  calves.    At  the  end  of  a  year  the  tuberculin  hypersensitiveness 
<hsappear8,  and  the  calves  again  become  susceptible  to  infection.    While  we  are 
not  in  a  position  to  state  that  protection  depends  upon  the  same  mechanism 
that  produces  hypersensitiveness  to  the  tubercle  bacillus  protein,  the  two  phe- 
nomena are  undoubtedly  closely  related. 

Antituberculous  serums  have  been  obtained  from  animals  immunized  by 
the  tubercle  bacillus  or  its  products.  The  two  most  important  are  those  of 
Marmorek  and  of  Maragliano. 

(d)  Modes  of  Infection. — (1)  Hereditanj  Trammu<sion, — In  order  tliat 
the  disease  could  he  transmitted  by  the  sperm  it  would  be  necessary  that  the 
tubercle  bacilli  should  lodge  in  the  individual  spermatozoon  which  fecundates 
an  ovum.  The  chances  that  such  a  thing  could  occur  are  extremely  small, 
k)oking  at  the  subject  from  a  numerical  point  of  view,  although  we  know 
that  bacilli  do  occasionally  exist  in  the  semen;  they  become  still  smaller  when 
we  consider  that  the  spermatozoon  is  made  up  of  nuclear  material,  which  the 


163 


SPECIFIC    INFECTIOUS    DISEASES 


tubercle  bacillus  is  never  known  to  attack.     The  possibility  of  transmission  i 
by  the  ovum  must  be  accepieti     Baiim|Tarten  haB  in  one  instance  been  Me\ 
to  detect  the  tubercle  Imeilliis  in  the  ovum  of  a  female  rabbit  which  he  had 
artificially  fecundated  with  tuberculous  eemen. 

The  almost  constant  method  of  transmission  in  congenital  tuberculc 
is  tb rough  the  blood  current,  the  tubercle  bacilli  penetrating  by  way  of  tha 
phicenta.  In  these  cases  tire  placenta  itself  is  usually  the  seat  of  tuberculosis} 
but  tiiere  are  undoubted  instances  in  whichj  with  an  apparently  sound  pla 
eenta,  hotli  the  placental  blood  and  the  fetal  organs  eontahied  tubercle  baciUiJ 
notwithstanding  the  fact  that  the  organs  also  appeared  normal.  The  numl 
of  eases  of  congenital  tulierculosis  in  man  is  very  small;  it  is  more  commofl 
in  cattle. 

Posjfihk  iMiency  of  the  Titherth  Germs. — Baumgarten  and  his  follower 
assume  that  the  tubercle  bacilli  lie  latent  in  the  tissues  and  subsequentlj 
develop  when,  for  some  reasnn  or  other,  the  individual  resistance  is  h)wered 
He  likens  such  cases  of  latent  tuberculosis  to  the  late  hereditary  forms  oj 
syphilis*  and  explains  the  lack  of  development  of  the  germs  by  the  greatef 
resisting  pow'er  of  the  tissues  of  children,  Baumgarten  bases  his  belief  ii 
germ  transmission  upon  two  main  factors^tbe  great  frequency  of  the 
in  t'arly  life  and  the  localization  of  tuberculous  lesions  in  childrL'n. 

Against  this  theory  are  the  facts  that  the  percentage  of  cases  of  congenital 
tuberculosis  is  extremely  smalK  and  tliat  in  the  great  majority  of  instaneesj 
the  organs  of  fetuses  born  of  tuliereulous  mothers  give  negative  results  when 
Inocuhited  into  gninea-pigs. 

(2)   Inoculaiwn.—Cnianenus. — The  infective  nature  of  tuberculosis  wa 
first  demonstrated  by  Yillemin,  who  showed  in  186r5  that  it  could  be  trans 
mi t ted  to  animals  by  inoculation.     The  experiments  of  Cohnheim  and  Sala 
uionseu,  wlio  pnuluccd  tuberculosis  in  the  eyes  of  guinea-jugs  and   rahijitfl 
by  inoculating  fresh  tul>ercle  into  the  anterior  chamber,  confirmed  and  ex- 
tended Villemin's  original  observations  and  paved  the  w^ay  for  the  receptioiu 
of  Koch's  announcement.     This  mode  of  infection  is  seen  in  persons  who 
occupation  brings  them  in  contact  with  tlic  dmd  bodies  or  animal  products 
Demonstrators  of  morbid  anatomy,  butchers,  and  handlers  of  hides  are  subje 
to  a  local  tubercle  of  the  skin,  which  forms  a  reddened  mass  of  granulatioa 
tissue,  usually  capping  the  dorsal  surface  of  the  liand  or  a  finger.     This 
the  so-called  post  mortem  wart,  the  verruca  vecrogeniea  of  Wilks.   Tlie  demon- 
stration of  its  nature  is  shown  by  the  presence  of  tubercle  bacilli,  and  by 
inoculation  experiments  in  animals. 

In  the  performance  of  the  rite  of  circumcision  children  have  been  acci- 
dentally inoculated.     Infection  in  tliese  cases  is  [»robabIy  always  associated j 
with  disease  in  the  operator,  and  occurs  in  connection  with  the   habit  of 
cleansing  the  wound  by  suction. 

Other  means  of  inoculation  have  been  described ;  as  the  wearing  of  ear 
rings,  w^ashing  the  clothes  of  phthisical  patients,  the  bite  of  a  tubereuloii 
subject,  or  inoculation  from  a  cnt  by  a  liroken  spit-glass  of  a  consumptive; 
and  Czerny  has  reported  two  eases  of  infection  by  transplantation  of  skin. 

It  has  been  urged  by  the  opponents  of  vaccination  that  tuberculosis^ 
w^ell  as  syphilis,   may  be  thus  conveyed,  but   of  this  there  is  no  evideneeJ 
Lymph  of  revaccinated  consumptives  is  non-infective.    Lupus  has  originatedj 
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it  the  site  of  vaccination  in  a  few  cases  (C.  Fox,  Graham  Little).  It  may 
be  said,  on  the  whole,  that  inoculation  in  man  plays  a  trifling  role  in  the 
trusmission  of  tuberculosis. 

Mucous  membrane  inoculation  is  probably  important  in  childhood  through 
abrasions  of  the  lips,  tongue  or  gums,  though  a  primary  focus  is  not  often 
seen.  The  open  door  in  the  mouth  and  throat  is  more  often  by  loss  of  the 
protective  epithelium  due  to  catarrhal  and  ulcerative  processes. 

(3)  Infection  by  Inhalation, — A  belief  in  the  contagiousness  of  pulmo- 
nary tuberculosis  originated  with  the  early  Greek  physicians,  and  has  per- 
sisted among  the  Latin  races.  The  investigations  of  Cornet  afford  conclusive 
proof  that  the  dust  of  a  room  or  other  locality  frequented  by  patients  with 
pulmonary  tuberculosis  is  infective.  The  bacilli  attached  to  fine  particles 
of  dust  are  inhaled  and  gain  entrance  to  the  system  through  the  lungs. 

Fliigge  denies  that  the  bacillus-containing  dust  is  the  dangerous  element 
in  infection.  Experimentally  he  has  only  succeeded  in  producing  the  disease 
when  there  is  some  lesion  in  the  respiratory  tract.  He  thinks  that  the  danger 
of  infection  by  the  dry  sputum  is  very  improbable.  On  the  other  hand,  he 
thinks  that  the  infection  is  chiefly  conveyed  by  the  free,  flnely  divided  par- 
tieles  of  sputum  produced  in  the  act  of  coughing,  and  that  these  tiny  frag- 
ments are  suspended  in  the  atmosphere.  Those  who  cough  very  much  and 
with  the  mouth  open  are  most  liable  to  infect  the  surrounding  air. 

It  is  well  remarked  by  Comet,  "The  consumptive  in  himself  is  almost 
harmless,  and  only  becomes  harmful  through  bad  habits.^^  It  has  been  fully 
shown  that  the  expired  air  of  consumptives  is  not  infective.  The  virus  is 
onJy  contained  in  the  sputum,  which  when  dry  is  widely  disseminated  in  the 
fonn  of  dust,  and  constitutes  the  great  medium  for  the  transmission  of  the 


Among  the  points  urged  in  favor  of  the  inhalation  view  are : 
(♦)  Primary  tuberculous  lesions  are  in  a  majority  of  all  cases  connected 
with  the  respiratory  system.     The  frequency  with  which  foci  are  met  with 
in  the  lungs  and  in  the  bronchial  glands  is  extraordinary,  and  the  statistics 
of  the  Paris  morgue  show  that  a  considerable  proportion  of  all  persons  dying 
of  accident  or  by  suicide  present  evidences  of  the  disease  in  these  parts.    The 
post  mortem  statistics  of  hospitals  show  the  same  widespread  prevalence  of 
infection  through  the  air  passages.    Biggs  rej)ort8  that  more  than  60  per  cent, 
of  his  post  mortems  showed  lesions  of  pulmonary  tuberculosis.    In  125  autop- 
sies at  the  Foundling  Hospital,  New  York,  the  bronchial  glands  were  tuber- 
culous in  every  case.    In  adults  the  bronchial  glands  may  be  infected  and  the 
individual  remain  in  good  health. 

(it)  The  greater  prevalence  of  tuberculosis  in  institutions  in  which  the 
residents  are  conflned  and  restricted  in  the  matter  of  fresh  air  and  a  free 
open  life— conditions  which  would  favor,  on  the  one  hand,  the  presence  of 
the  bacilli  in  the  atmosphere,  and,  on  the  other,  lower  the  vital  resistance  of 
the  individual.  The  investigations  of  Cornet  upon  the  death-rate  from  con- 
sumption among  certain  religious  orders  devoted  to  nursing  give  some  striking 
facts  in  illustration  of  this.  In  a  review  of  38  cloisters,  embracing  the  aver- 
age number  of  4,028  residents,  among  2,099  deaths  in  the  course  of  twenty- 
five  years,  1,320  (62.88  per  cent.)  were  from  tuberculosis.  In  some  cloisters 
than  three-fourths  of  the  deaths  are  from  this  disease,  and  the  mortality 
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hi  all  the  rP8if1ent.«,  up  to  the  frtrtieth  y^ar,  is  greatly  a^nvo  the  h\<  ru-r.  thai 
iiif'reasr  Uvm^  (hie  entin^ly  to  tlie  prevalence  of  tuberculosis.     It  has  bt-^aJ 
Ktati'il  that  nurses  are  not  nj<jre  prone  to  the  disease  than  other  individualdj 
but  Cornet  says  that,  of  100  mirses  deeeaserh  (i'J  died  of  tnl)ereulosis.     TbJ 
more  perfect  the  prophylaxis  and  hygienic  arrangements  of  an  asylum  Ofl 
institution,  the  lower   the   death-rate  from  tnl>ercuiosi8.     The   mortality  ini 
prisH>ns  has  heen  ^hown  by  Baer  to  he  four  times  as  great  as  outside.     Thfll 
death-rate  from  phtliisis  is  estimated  at  15  ]5er  cent,  of  the  total  mortality  J 
while  in  prisons  it  constitutes  from  40  to  50  per  cent.,  and  in  some  countri^sj 
as  Austria,  over  (50  per  cent.    Flick  has  studied  the  distribution  of  the  deathal 
from  tuberculosis  in  a  single  city  ward  in  Philadelpliia  for  twenty-tive  yearaj 
His  researches  go  fur  to  show  that  it  is  a  house  disease.     Ahotit  IM\  per  cent," 
of  infected  houses  have  had  more  than  one  case.    There  are,  however,  oppos- 
ing facts.     The  statistics  of  the  Brompton  Consumption  Hospital  show  that 
doctors,  nurses,  and  attendants  are  rarely  attacked.     Dettweiler  claims  that 
no  case  of  tuberculosis  has  been  contracted  ann)ng  his  nurses  or  attendant 
at  Falkenstein.     Anjong  174  previously  healtliy  sanitnrium  ]>hvsicii!ns  whos? 
average  term  of  service  was  three  years  only  two  became  tuberculous  (SangJ 
mann).    On  the  other  hand,  in  the  Paris  hospitals  tuberculosis  decimates 
attendants. 

{Hi)  Special  clanger  is  believed  to  exist  when  the  contact  is  very  intimate 
as  between  man  and  wife.     Until  recently  nearly  all  writers  have  held  that 
under  these  circumstances  the  husband  or  wife  is  much  more  likely  suhde^J 
quently  to  die  of  tuberculosis,     Upon  the  figures  of  the  late  Ernest  Pope,  of 
Saranac^  Karl  Pearson  bases  the  following  conclusions:   {a)   There  is  som^ 
sensible  but  slight  infection  between  married  couples;  (b)  this  is  largely  ob 
ecured  or  forestalled  by  the  fact  of  infection  from  outside  sonrees;   (r)  th€l 
liability  to  the  infection  depends  on  the  f>reBence  of  the  necessary  diathesis j 
(d)  assortative  mating  probably  accounts  for  at  lenst  two-thirds,  and  infective! 
action  not  more  than  one-third  of  the  whole  correlation  observed  in  the 
cases.     There  are  cases  in  which  tins  source  of  infection  seems  to  play  jii] 
imjiortant  role, 

(4)  InfeclioTh  bff  Ingestwn,^ — The  work  of  the  past  few  years  has  shown 
that  tliere  are  two  otlier  channels,  the  tonsils  and  the  intestines,  l>oth  of  great 
importance. 

(i)  Tonmllar  Infection. — The  fre{|uency  of  involvement  of  these  glandaJ 
has  been  shown  by  yehlenker.  Arthur  Latham,  and  Walsluim*  The  baciilrj 
pass  to  the  glands  of  the  neck  and  of  the  mediastinum,  and  reach  the  circu- 
lation through  the  lymph-channels.  Or  an  infected  bronchial  gland  becomeij 
adherent  to  a  branch  of  the  pulmonary  artery;  if  a  large  number  of  bacilli' 
escape,  miliary  tuberculosis  follows;  if  only  a  small  number,  they  reach  the 
lungB,  at  the  apices  of  which  they  find  conditions  suit^lile  for  their  growtluJ 
Through  this  tonsil lar-cervical  route  bacilli  may  gain  entnince  without  eausingj 
local  disease  at  the  portal  of  entry.  It  is  a  common  method  of  infection  \xi% 
ehibiren,  causing  the  ^'scrofulous''  glands  of  the  neck. 

(n)    Intc^ihtal  Inferiiou. — Behring  announced  in   1903  that   pulmonary 
tu!>ercuIosis  could  be   induced  through  intestinal   infection,  and   be  further^ 
maintained  that  milk  fed  to  inf*mts  was  the  chief  c-ause  of  consumption  in] 
adults,  the  infection  remaining  latent.     Behring^^s  iirst  contention  was  suji-J 
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ported  by  Ravenel  and  others,  who  produced  pulmonary  tuberculosis  in  ani- 
mdg  by  feeding  experiments,  and  it  was  demonstrated  that  the  intestinal 
surface  itself  might  remain  intact.  This  does  away  with  the  objection  raised 
brKoch  that,  if  infection  through  the  milk  of  tuberculous  cattle  were  common, 
primary  intestinal  tuberculosis  should  be  more  frequent,  whereas  in  ten  years 
among  3.104  cases  of  tuberculosis  in  children  there  were  only  16  of  primary 
bowel  infection.  Recent  experiments  have  shown  in  a  striking  manner  how 
the  lungs  act  as  filters  for  particles  absorbed  from  the  intestines.  Vansteen- 
berghe  and  Grysez  have  produced  anthracosis  of  the  lungs  by  introducing 
china-ink  emulsion  directly  into  the  stomach  (see  Anthracosis).  They  found 
a  remarkable  difference  in  young  and  adult  guinea-pigs;  in  the  former  the 
carbon  particles  were  filtered  out  by  the  mesenteric  glands,  while  the  lungs 
remained  free;  in  the  latter  the  glands  were  unaffected,  but  the  lungs  were 
carbonized.  Calmette  and  Guerin,  repeating  the  experiments  of  Ravenel  with 
improved  technique,  have  shown  how  easily  the  lungs  may  be  infected  through 
the  intestinal  route  without  leaving  the  slightest  trace  of  disease  of  the  bowel 
ilvelf.  Behring's  view  of  the  importance  of  infection  through  the  intestinal 
route  has  thus  received  the  strongest  support,  and  many  go  so  far  as  to  main- 
tain that  a  majority  of  all  cases  of  phthisis  originate  in  this  manner.  The 
truth  is  that  tliis  ubiquitous  bacillus  is  not  particular,  and  gains  entrance 
throngh  either  portal,  preferring  the  throat  and  intestines  in  childhood,  the 
bpmehi  and  lungs  in  adults.  The  important  matter  for  the  individual  is  the 
nature  of  the  soil  on  which  it  falls. 

Milk  alone  is  a  common  source  of  intestinal  infection,  particularly  in  the 
large  cities.  In  New  York,  Hess  found  tubercle  bacilli  in  16  per  cent,  of 
107  Rpeeimens !    The  ordinary  commercial  pasteurization  does  not  kill  them. 

Tlie  flesh  of  tul)erculous  animals  is  rarely  dangerous. 

General  Morbid  Anatomy  and  Histology  of  Tnbercnlons  Lesions.— (a) 
DisTRiBiTTiON  OF  THE  TUBERCLES  IN  THE  BoDY. — ^Thc  Organs  of  the  body  are 
Tarioufly  afTected  by  tuberculosis.  In  adults,  the  lungs  may  be  regarded  as 
the  seat  of  election ;  in  children,  the  lymph-glands,  bones,  and  joints.  In 
l.'HH)  autopsies  there  were  275  cases  with  tuberculous  lesions.  With  but  two 
or  three  exceptions  the  lungs  were  affected.  The  distribution  in  the  other 
or^n.s  was  as  follows :  Pericardium,  7 ;  peritoneum,  36 ;  brain,  31 ;  spleen,  23  ; 
liw,  12;  kidneys,  32;  intestines.  65;  heart,  4;  and  generative  organs,  8. 

Among  8,873  surgical  patients  at  the  Wiirzburg  clinic,  1,287  were  tubercu- 
loug.  with  the  following  distribution  of  lesions:  Bones  and  Joints,  1,037; 
hmph-plands.  196;  skin  and  connective  tissues,  77;  mucous  membranes,  10; 
penito-urinary  organs,  20. 

ih)  The  Changes  Produced  by  the  Tubercle  Bacilli. — The  Nodular 
Tubercle. — A  "tubercle*'  presents  in  its  early  formation  nothing  distinctive  or 
ptt^uliar,  either  in  its  components  or  in  their  arrangement.  Identical  struc- 
tures; are  produced  by  other  parasites,  such  as  the  actinomyces,  and  by  the 
?trong}lut»  in  the  lungs  of  sheep. 

The  following  changes  occur  in  the  evolution  of  a  tubercle : 

(1)  The  tulKTcle  bacilli  multiply  and  dipseminate  in  the  surrounding  tis- 
i^ues,  partly  by  growth,  partly  in  tlie  lymph  currents. 

(2)  The  fixed  cells,  especially  thosc^  of  connective  tissue  and  tlie  endotlie- 
liuni  «»(  the  capillaries,  multi|)ly  and  form   rounded,  cuhoidal,  or  polygonal 


166 


SPECIFIC    INFECTIOUS    DISEASES 


bodies  with  vesieulur  nuclei — the  epithrlioid  cells — inside  some  of  which  the  ^M 
bacilli  are  soon  seen,  H 

(H)  Leucocytes,  chiefly  polyniiclear,  migrate  in  numtiers  and  accumukto  ' 
about  the  fociiB  of  infection*  They  do  not  survive.  Many  undergo  rapid  i 
destniction.  Later,  as  the  little  tubercle  grows,  the  leucocytes  are  chiefly  of  fl 
the  mononuclear  variety  (lymphocytes),  wliieh  do  not  undergo  the  rapid" 
degtTieration  of  the  poly  unclear  forms. 

(4)  A  retriculuni  of  libres  is  formed  by  Ibe  fibrillatioD  and  rarefaetioai 
of  the  connective-tissue  matrix.  ThiB  is  most  apparent,  as  a  rule,  at  the| 
margin  of  the  growth. 

(5)  In  mnu\  but  not  all,  tubercles  gmnt  c^IIs  are  formed  by  an  increase  ^ 
in  the  protoplasm  and  in  the  nuclei  of  an  individual  cell,  or  possibly  by  the 
fusion  of  several  cells.     The  giant  cells  seem  to  be  in  inverse  ratio  to  the 
number  and  virulence  of  the  bacilli, 

(c)  The  Degeneration  op  Tltbercle. —  (1)  Caseation. — At  the  centra! 
part  of  the  growth,  awing  to  the  direct  action  of  the  bacilli  or  their  products, 
a  process  of  eoogulotion  necrosis  goes  on  in  the  cells,  which  lose  their  outline,.J 
become  irregular,  no  longer  take  stains,  and  are  finally  converted  into 
homntj^eneous,  structureless  sobstance.  Proceeding  from  the  centre  outward, 
the  tyberele  may  be  gradually  converted  into  a  yellowish-gray  body,  in  which, 
however,  the  bacilli  are  still  abundant.  No  blood  vessels  are  found  in  thenu 
Aggregated  together  these  form  the  cheesy  masses  so  common  in  tuberculosis, 
which  may  undergo  softening,  fibroid  limitation  (encapsulation),  or  calci- 
fication* 

(2)  Sclerosis. — With  the  necrosis  of  the  cell  elements  at  the  centre  of  the' 
tubercle,  hyaline  transformation  proceeds,  together  with  great  increase  in  the 
fibroid  elements;  so  that  the  tuberck*  is  converted  into  a  firm,  hard  structure. 
Often  the  change  is  rather  of  a  fibro-easeous  nature;  but  the  sclerosis  pre- 
dominates.    In    some   situations^   as   in    the    peritoneum,   this   seems    to    be  i 
the   natural   transformation   of   tubercle,   and   it   is   by   no   means   rare  inj 
the  lungs. 

In  all  tubercles  two  processes  go  on :  the  one — caseation— destructive  and 
dangerous ;   and   the  other^ — sclerosis— conservative   and   healing.      The   ulti-       i 
mate  result  in  a  given  case  depends  upon  the  capabilities  of  the  body  to  fight  ^| 
the  invaders.    There  are  tissue-soils  in  which  the  bacilli  are,  in  all  probability,  ™ 
killed  at  once.     There  are  others  in  which  a  lodgment  is  gained  and  more  or 
less  damage  done,  but  finally  the  day  is  with  the  conservfitivc,  protecting  forces. 
Thirdly,  there  are  tissue-soils  in  which  the  bacilli  grow  luxuriantly,  caseation  i 
and  softening,  not  limitation  and  sclerosisj  prevail,  and  the  day  is  with  the 
invaders. 

The  action  of  the  bacilli  injected  directly  into  the  blood-vessels  illustratc^s 
many  points  in  the  histology  and  pathology  of  tuberculosis.     If  into  the  vein  i 
of  a  rabbit  a  pure  culture  of  the  bacilli  is  injected,  the  microbes  accumulate  | 
chiefly  in  the  liver  and  spleen.     The  animal  dies  usually  within  two  weekgi,  ( 
and   the  organs  apparently  show  no  trace  of  tubercles.     Microscopically,  in 
l>oth  s])leen  and  liver  the  young  tubercles  in  ]>rocess  of  formation  arc  very  | 
numerous,  and  karyokinesis  is  going  on  in  the  liver-cells.    After  an  injection  . 
of  a  morr  dilute  culture,  or  one  whose  virulence  has  been  mitigated  by  age, 
instea<l  of  dying  within  a  fortnight  the  animal  snrvives  for  five  or  six  weeks,  j 
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bf  which  time  the  tubercles  are  apparent  in  the  spleen  and  liver^  and  often 
in  the  other  organs. 

(d)  The  Diffused  Inflammatory  Tubercle. — This  is  most  frequently 
seen  in  the  lungs  and  results  from  the  fusion  of  many  small  foci  of  infection 
— « small  indeed  that  they  may  not  be  visible  to  the  naked  eye,  but  which 
histologically  are  seen  to  be  composed  of  scattered  centres,  surrounded  by  areas 
in  which  the  air-cells  are  filled  with  the  products  of  exudation  and  of  the 
proliferation  of  the  alveolar  epithelium.  Under  the  influence  of  the  bacilli, 
ciseetion  takes  place,  usually  in  small  groups  of  lobules,  occasionally  in  an 
entire  lobe,  or  even  the  greater  part  of  a  lung.  In  the  early  stage  of  the 
process,  the  tissue  has  a  gray  gelatinous  appearance,  the  gray  infiltration  of 
Laennec.  The  alveoli  contain  a  sero-fibrinous  fluid  with  cells,  and  the  septa 
tre  also  infiltrated.  These  cells  accumulate  and  undergo  coagulation  necrosis, 
forming  areas  of  caseation,  the  infiltration  tvberculeuse  jaune  of  Laennec, 
die  scrofulous  or  cheesy  pneumonia  of  later  writers.  There  may  also  be  a 
diffuse  infiltration  and  caseation  without  any  special  foci,  a  widespread  tuber- 
cnlous  pneumonia  induced  by  the  bacilli. 

After  all,  the  two  processes  are  identical.  As  Baumgarten  states :  "There 
is  no  well-marked  difference  between  miliary  tubercle  and  chronic  caseous 
pneDnumia.  Speaking  histologically,  miliary  tuberculosis  is  nothing  else  than 
I  chronic  caseous  miliary  pneumonia,  and  chronic  caseous  pneumonia  is  noth- 
ing but  a  tuberculosis  of  the  lungs.'' 

(e)  Secondary  Inflammatory  Processes. — (1)  The  irritation  caused 
by  the  bacilli  produces  an  inflammation  which  may,  as  has  been  described, 
be  limited  to  exudation  of  leucocytes  and  serum,  but  may  also  be  much  more 
extensive,  and  vary  with  changing  conditions.  We  find,  for  example,  about 
the  smaller  tubercles  in  the  lungs,  pneumonia— either  catarrhal  or  fibrinous — 
proliferation  of  the  connective-tissue  elements  in  the  septa  (which  also  become 
infiltnted  with  round  cells),  and  changes  in  the  blood  and  lymph-vessels. 

(2)  In  processes  of  minor  intensity  the  inflammation  is  of  the  slow  reac- 
tlTe  nature,  which  results  in  the  production  of  a  cicatricial  connective  tissue 
thich  limits  and  restricts  the  development  of  the  tubercles  and  is  the  essential 
conservative  element  in  the  disease.  It  is  to  be  remembered  that  in  chronic 
pnlmonar}'  tul)erculosis  much  of  the  fibroid  tissue  which  is  present  is  not  in 
tty  way  associated  with  the  action  of  the  bacilli. 

(3)  Suppuration.  Do  the  bacilli  themselves  induce  suppuration?  In 
^Hailed  cold  tuberculous  abscess  the  material  is  not  histologically  pus,  but 
» debris  consisting  of  broken-down  cells  and  cheesy  material.  It  is  moreover 
rterile^that  is,  does  not  contain  the  usual  pus  organisms.  The  products  of 
the  tubercle  bacilli  are  probably  able  to  induce  suppuration,  as  in  joint  and 
^  tul)ereulo8i8  pus  is  frecjuently  produced,  although  this  may  be  due  to  a 
niiied  infection.  Tuberculin  is  one  of  the  best  agents  for  the  production 
"^M|>eriniental  suppuration.  In  tuberculosis  of  the  lungs  the  suppuration  is 
^ly  the  result  of  an  infection  with  pus  organisms. 

II.    ACUTE   MILIARY  TUBERCULOSIS 

The  modem  knowledge  of  this  remarkable  form  dates  from  the  statement 
^Bohl  (1856),  that  miliary  tuberculosis  is  a  specific  infection  dependent  on 
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tlie  presence  in  the  body  of  an  unencapsulated  yellow  tubercle,  or  a  tubereu- 
lous  cavity  in  the  lung;  and  that  it  bears  the  same  relation  to  the  primaiy 
lesion  as  pyemia  does  to  a  focus  of  suppuration. 

Carl  Weigert  established  the  truth  of  this  brilliant  conception  by  demon- 
strating the  association  of  miliary  tuberculosis  with  tuberculosis  of  the  blood- 
vessels. There  are  two  groups  of  vessel  tubercle — the  tuberculous  periangitis 
in  which  there  is  invasion  of  the  adventitia,  and  the  endangitis  in  which  the 
tubercles  start  in  the  intima.  The  parts  most  frequently  affected  are  the 
pulmonary  veins  and  the  thoracic  duct,  less  often  the  jugular  vein,  the  supra- 
renal and  the  vena  cava  superior,  and  the  sinuses  of  the  dura  mater,  the  aorU, 
and  the  endocardium.  To  the  branches  of  the  pulmonary  veins  it  is  not 
uncommon  to  find  caseous  glands  adherent,  penetrating  the  walls  and  shov- 
ing a  grovrth  of  miliary  tubercles  in  the  intima.  A  special  interest  belongs 
to  tuberculosis  of  the  thoracic  duct,  first  accurately  descril>ed  by  Sir  Astley 
CoojHT.  Renda  in  a  series  of  19  cases  of  vessel  tuberculosis  found  in  man; 
instances  an  enormous  number  of  bacilli,  particularly  in  the  caseous  tubercles 
of  the  thoracic  duct. 

The  bacilli  do  not  increase  in  the  blood,  but  settle  in  the  diflferent  organs, 
producing  a  generalized  tuberculosis,  of  which  Weigert  recognizes  three  types 
or  grades:  I.  The  acute  general  miliary  tuberculosis,  in  which  the  various 
organs  of  the  body  are  stuffed  with  miliary  and  submiliary  nodules.  II.  A 
sc^cond  form  characterized  by  a  small  number  of  tubercles  in  one  or  many 
organs.  III.  The  occurrence  of  numerous  tuberculous  foci  widely  spread 
throughout  the  body,  but  in  a  more  chronic  form;  the  tubercles  are  larger  and 
many  are  caseous.  It  is  the  chronic  generalized  tulKTCulosis  of  children. 
Transitional  forms  between  these  groups  occur.  In  the  first  variety,  which  we 
are  here  considering,  there  is  an  eruption  into  the  circulation  of  an  enormous 
numl)er  of  bacilli.  Benda  suggests  in  explanation  of  the  profound  toxaemia 
seen  in  certain  cases  (the  typhoid  form)  that  in  addition  the  blood  is  sur- 
charged with  toxins  from  a  large  caseous  focus  which  has  eroded  the  vessel 

(limrtil  Forms 

The  cases  may  be  grouped  into  those  with  the  symptoms  of  an  acute  gen^ 
eral  infection — the  typhoid  form;  cases  in  which  pulmonary  symptoms  pre- 
dominate; and  cas(»8  in  whi(;h  the  cerebral  or  cerebrospinal  symptoms  are 
marked — tuberculous  meningitis. 

Other  forms  have  been  recognized,  but  this  division  covers  a  large  majority 
of  the  cases. 

Taking  any  series  of  cases  it  will  be  found  that  the  meningeal  form  of  acute 
tulK^rculosis  exceeds  in  numbers  the  eases  with  general  or  marked  pulmonary 
symptoms. 

General  or  Typhoid  Form. — Symptoms. — The  patient  pres<mts  the  symp- 
toms of  a  profound  infection  wliieh  siinulat<'s  and  is  frequently  mistaken  for 
typhoid  fever.  After  a  period  of  failing  health,  with  loss  of  appetite,  he 
l)ecomes  feverish  and  weak.  Oeeasionally  the  disease  sets  in  more  abruptly, 
but  in  many  instances  the  anamnesis  closely  resembles  that  of  typhoid  fever. 
Nose-bleeding,  however,  is  rare.  The  teiii])erature  increases,  the  jmlse  be- 
comes rapid  and  feeble,  the  tongue  dry;  delirium  l)ccomes  marked  and  the 
cheeks  are  flushed,     '{'he  j)ulmoiiary  symptoms  may  be  very  slight;  usually 
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hoDdiitis  exists,  but  is  not  more  severe  than  is  common  with  typhoid  fever. 
The  pulse  is  seldom  dicrotic,  but  is  rapid  in  proportion  to  the  pyrexia.    Per- 
haps the  most  striking  feature  of  the  temperature  is  the  irregularity ;  and  if 
sea  from  the  outset  there  is  not  the  steady  ascent  noted  in  typhoid  fever. 
Ttere  is  usually  an  evening  rise  to  103®  F.,  sometimes  104°  F.,  and  a  morn- 
ing remission  of  from  two  to  three  degrees.    Sometimes  the  pyrexia  is  inter- 
mittent, and  the  thermometer  may  register  below  normal  during  the  early 
morning  hours.     The  inverse  type  of  temperature,  in  which  the  rise  takes 
plice  in  the  morning,  is  held  by  some  writers  to  be  more  frequent  in  general 
tuberculosis  than  in  other  diseases.    In  rare  instances  there  may  be  little  or 
no  fever.     On  two  occasions  I  have  had  a  patient  admitted  to  my  wards 
in  a  condition  of  profound  debility,  with  a  history  of  illness  of  from  three 
to  four  weeks'  duration,  with  rapid  pulse,  flushed  cheeks,  dry  tongue,  and 
feiT  slight  elevation  in  temperature,  in  whom  (post  mortem)  the  condition 
proved  to  be  general  tuberculosis.     In  one  instance  there  was  tolerably  ex- 
tensive disease  at  the  right  apex.    Reinhold,  from  Baumler's  clinic,  has  called 
attention  to  these  afebrile  forms  of  acute  tuberculosis.    In  9  of  52  cases  there 
was  no  fever,  or  only  a  transient  rise. 

In  a  considerable  number  of  the  cases  the  respirations  are  increased 
in  frequency,  particularly  in  the  early  stage,  and  there  may  be  signs  of  diffuse 
bronchitis  and  slight  cyanosis.  Cheyne-Stokes  breathing  occurs  toward  the 
ck>se. 

Active  delirium  is  rare.  More  commonly  there  are  torpor  and  dullness, 
gradnally  deepening  into  coma,  in  which  the  patient  dies.  In  some  cases 
the  palmonary  symptoms  become  more  marked;  in  others  meningeal  or  cere- 
bral fefttnrea  occur. 

Diagnosis. — The  differential  diagnosis  between  general  miliary  tubercu- 
losis without  local  manifestations  and  typhoid  fever  is  extremely  difficult.  A 
point  of  importance,  to  which  reference  has  already  been  made,  is  the  irregu- 
larity of  the  temperature  curve.  The  greater  frequency  of  the  respirations 
and  the  tendency  to  slight  cyanosis  are  much  more  common  in  tuberculosis. 
There  are  cases,  however,  of  typhoid  fever  in  which  the  initial  bronchitis  is 
severe  and  may  lead  to  dyspnoea  and  disturbed  oxygenation.  The  cough  may 
be  slight  or  absent.  Diarrhoea  is  rare  in  tuberculosis;  the  bowels  are  usually 
constipated ;  but  diarrhoea  may  occur  and  persist  for  days.  In  certain  cases 
the  diagnosis  has  been  complicated  still  further  by  the  occurrence  of  blood 
in  the  stools.  Enlargement  of  the  spleen  occurs  in  general  tuberculosis,  but 
is  neither  so  early  nor  so  marked  as  in  typhoid  fever.  In  children,  however, 
the  enlargement  may  be  considerable.  The  urine  may  show  traces  of  albu- 
min, and  unfortunately  Ehrlichia  diazo-reaction,  which  is  so  constant  in 
tvphoid  fever,  is  also  met  with  in  general  tuberculosis.  The  absence  of  the 
characteristic  roseola  is  an  important  feature.  Occasionally  in  acute  tubercu- 
losis reddish  spots  may  occur  and  for  a  time  cause  difficulty,  but  they  do  not 
come  out  in  crops,  and  rarely  have  the  characters  of  the  true  typhoid  eruption. 
Herpes  is  perhaps  more  common  in  tuberculosis.  Toward  the  close,  petechiae 
may  appear,  on  the  skin,  particularly  about  the  wrists.  A  rare  event  is  jaun- 
dice, due  possibly  to  the  eruption  of  tubercles  in  tlie  liver.  It  is  to  be  romem- 
bcrfd  that  the  lesions  of  acute  tuberculosis  and  of  typlioid  fever  have  been 
demonstrated  in  the  same  body. 
18 
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A  negative  Widal  test  or  ophthalmo-reaetion,  and  the  absence  of  typhoid 
bacilli  in  blood-culturos  may  be  of  decisive  importance  in  these  doubtful 
cases.  In  very  rare  instances  tubercle  bacilli  have  been  found  in  the  blooi 
Leucocytosis  is  more  common  in  miliary  tuberculosis  than  in  typhoid  fever, 
in  which  leucopenia  is  the  rule.  Careful  examination  of  the  eyes  may  show 
choroidal  tubercles,  though  I  have  never  known  a  diagnosis  made  on  their 
presence  alone.  In  the  fluid  obtained  by  lumbar  puncture  the  tubercle  bacilli 
may  be  abundant,  even  when  there  is  no  active  meningitis.  In  a  few  cases  the 
bacilli  have  been  found  in  the  urine. 

Pulmonary  Form< — Symptoms. — From  the  outset  the  pulmonary  symp- 
toms are  marked.  The  patient  may  have  had  a  cough  for  months  or  for 
years  without  much  impairment  of  health,  or  he  may  be  known  to  be  the 
subject  of  chronic  pulmonary  tuberculosis.  In  other  instances,  particularly 
in  children,  the  affection  follows  measles  or  whooping  cough,  and  is  of  a  dis- 
tinctly broncho-pneumonic  type.  The  disease  begins  with  the  symptoms  of 
diffuse  broncliitis.  The  cough  is  marked,  the  expectoration  nmco-purulent, 
occasionally  rusty.  Haemoptysis  has  been  noted  in  a  few  instances.  From 
the  outset  dyspna^a  is  a  striking  feature  and  may  be  out  of  proportion  to  the 
intensity  of  the  physical  signs.  There  is  more  or  less  cyanosis  of  the  lips  and 
finger-tips,  and  the  cheeks  are  suffused.  Apart  from  emphysema  and  the  later 
stages  of  severe  pneumonia,  I  know  of  no  other  pulmonary  condition  in  which 
the  cyanosis  is  so  marked.  Tlio  physical  signs  are  those  of  bronchitis.  In 
children  there  may  be  defective  resonance  at  the  bases,  from  scattered  areas  of 
broncho-pneumonia;  or,  what  is  eciually  suggestive,  areas  of  hyper-resonance. 
Indeed,  the  percussion  note,  particularly  in  the  front  of  the  chest,  in  some 
cases  of  miliary  tuberculosis,  is  full  and  clear,  and  it  will  be  noted  (post  mor- 
tem) that  the  lungs  are  unusually  voluminous.  This  is  probably  the  result 
of  more  or  less  widespread  acute  emphysema.  On  auscultation,  the  r&les 
are  either  sibilant  and  sonorous  or  small,  fine,  and  crepitant.  There  may  be 
fine  crepitation  from  the  occurrence  of  tubercles  on  the  pleura  (Jiirgensen). 
In  children  there  may  be  high-pitched  tubular  breathing  at  the  bases  or 
toward  the  root  of  the  lung.  Toward  the  close  the  rales  may  be  larger  and 
more  mucous.  Tlie  tcmp(»rature  rises  to  10*2°  or  103°  F.,  and  may  present 
the  inverse  type*.  The  pulse  is  rapid  and  feeble.  In  the  very  acute  cases  the 
spleen  is  always  enlarg(»d.  The  disease  may  prove  fatal  in  ten  or  twelve  days, 
or  may  be  protracted  for  weeks  or  even  months. 

Diagnosis. — The  diagnosis  of  this  form  offers  less  difficulty  and  is  more 
frequently  made.  There  is  often  a  history  of  ]:)revious  cough,  or  the  patient 
is  known  to  be  tlie  subject  of  local  disease  of  tlie  lung,  or  of  the  lymph  glands, 
or  of  the  hones.  In  cliildren  these  symptoms  following  measles  or  whooping 
cough  indicate  in  the  majority  of  cases  acute  miliary  tuberculosis,  with 
or  without  broneho-jmeumonia.  Occasionally  the  sputum  contains  tubercle 
bacilli. 

The  choroidal  tubercle  0<'curs  in  a  limited  numl)er  of  cases  and  may  help 
the  diagnosis.  ^lore  important  in  an  adult  is  the  combination  of  dyspnoea 
with  cyanosis  and  the  signs  of  a  diffuse  hnmehitis.  In  some  instances  the 
occurrenet*  of  cerebral  symptoms  at  once  gives  a  clew  to  the  nature  of  the 
trouble. 

Meningeal  Form  {Tnherculous  Meningitis,  Basilar  Meningitis). — This  af- 
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fection,  which  is  also  known  as  acute  hydrocephalus  or  '^water  on  the  brain/' 
is  €88entially  an  acute  tuberculosis  in  which  the  membranes  of  the  brain, 
sometimes  of  the  cord,  bear  the  brunt  of  the  attack.  Our  first  accurate 
knowledge  of  this  aflfection  dates  from  the  publication  of  Robert  Whytt's 
Obeenrations  on  the  Dropsy  of  the  Brain,  Edinburgh,  1768.  He  studied  20 
ciaes  and  divided  the  disease  into  three  stages,  according  to  the  condition  of 
tbe  pulse. 

Though  Guersant  had  as  early  as  1827  used  the  name  granular  menin- 
gitis for  this  form  of  inflammation  of  the  meninges,  it  was  not  until  1830 
that  Papavoine  demonstrated  the  nature  of  the  granules  and  noted  their 
oocnrrence  with  tubercles  in  other  parts. 

In  1832  and  1833,  W.  W.  Gerhard,  of  Philadelphia,  made  a  very  careful 
study  of  the  disease  in  the  Children's  Hospital  at  Paris,  and  his  publications, 
more  than  those  of  any  other  author,  served  to  place  the  disease  on  a  firm 
anatomical  and  clinical  basis. 

There  are  several  special  etiological  factors  in  connection  with  this  form. 
It  ia  much  more  common  in  children  than  in  adults.  It  occurs  during  the 
first  year  of  life,  but  is  more  frequent  between  the  second  and  the  fifth  years. 
In  1  majority  of  the  cases  a  focus  of  old  tuberculous  disease  will  be  found, 
oommonly  in  the  bronchial  or  mesenteric  glands.  In  a  few  instances  the 
affection  seems  to  be  primary  in  the  meninges.  It  is  very  difficult,  however, 
in  an  ordinary  post  mortem  to  make  an  exhaustive  search,  and  the  lesion  may 
be  in  the  bones,  sometimes  in  the  middle  ear,  or  in  the  genito-urinary  organs. 
In  those  instances  in  which  no  primary  focus  has  been  discovered  it  has  been 
i^uggested  that  the  bacilli  reach  the  meninges  through  the  cribriform  plate 
of  the  ethmoid  from  the  upper  part  of  the  nostrils,  but  this  is  not 
probable. 

Morbid  Anatomy. — The  meninges  at  the  base  are  most  involved,  hence 
the  term  basilar  meningitis.  The  parts  about  the  optic  chiasm,  the  Sylvian 
fianireB,  and  the  interpeduncular  space  are  affected.  There  may  be  only  slight 
turbidity  and  matting  of  the  membranes,  and  a  certain  stickiness  with  serous 
infiltration;  but  more  commonly  there  is  a  turbid  exudate,  fibrino-purulent 
in  character,  which  covers  the  structures  at  the  base,  surrounds  the  nerves, 
extends  into  the  Sylvian  fissures,  and  appears  on  the  lateral,  rarely  on  the 
upper,  surfaces  of  the  hemispheres.  The  tubercles  may  be  very  apparent, 
particularly  in  the  Sylvian  fissures,  appearing  as  small,  whitish  nodules  on 
the  membranes.  They  vary  much  in  number  and  size,  and  may  be  difficult 
to  find.  The  amount  of  exudate  bears  no  definite  relation  to  the  abundance 
of  tubercles.  The  arteries  of  the  anterior  and  postorior  perforatec^  spaces 
should  be  carefully  withdrawn  and  searched,  as  upon  them  nodular  tubercles 
may  be  found  when  not  present  elsewhere.  In  doubtful  eases  the  middle  cere- 
bral arteries  should  be  very  carefully  removed,  spread  on  a  glass  plate  with 
a  black  background,  and  examined  with  a  lens.  Tlie  tubercks  are  then  seen 
as  nodular  enlargements  on  the  smaller  arteries.  The  lateral  ventricles  are 
dilated  (acute  hydrocephalus)  and  contain  a  turbid  fluid;  the  cpendyma  may 
be  softened,  and  the  septum  lucidum  and  fornix  are  usually  broken  down. 
The  convolutions  are  often  flattened  and  the  sulci  obliterated  owing  to  the 
increasi'd  intra-ventricular  pressure.  The  meninges  are  not  alone  involved. 
but  the  contiguous  cerebral  substance  is  more  or  less  (edematous  and  infd- 
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trated  with  leucocytes,  so  that  anatomically  the  condition  is  in  reality  a 
meningO'enceplialitis. 

There  are  instances  in  which  the  acute  process  is  associated  with  chronic 
meningeal  tuberculosis ;  cases  wliich  may  for  months  present  the  clinical  pic- 
ture of  brain  tumor.  Although  in  a  majority  of  instances  the  process  is  cere- 
bral, the  spinal  meninges  may  also  be  involved,  particularly  those  of  the  ce^ 
vical  cord.    There  are  cases,  indeed,  in  which  the  symptoms  are  chiefly  spmaL 

Symptoms. — Tuberculous  meningitis  presents  an  extremely  complex 
clinical  picture.    It  will  be  best  to  describe  the  form  found  in  children. 

Prodromal  symptoms  are  common.     The  child  may  have  been  in  failing 
health  for  some  weeks,  or  may  be  convalescent  from  measles  or  whooping 
cough.    In  many  instances  there  is  a  history  of  a  fall.    The  child  gets  thin, 
is  restless,  peevish,  irritable,  loses  its  appetite,  and  the  disposition  may  com- 
pletely change.     Symptoms  pointing  to  the  disease  may  then  set  in,  either 
quite  suddenly  with  a  convulsion,  or  more  commonly  with  headache,  vomit- 
ing, and  fever,  three  essential  symptoms  of  the  onset  which  are  rarely  absent. 
The  pain  may  be  intense  and  agonizing.    The  child  puts  its  hand  to  its  head 
and  occasionally,  when  the  pain  becomes  worse,  gives  a  short,  sudden  cry,  the 
so-called  hydrocephalic  cry.     Sometimes  the  child  screams  continuously  until 
utterly  exhausted.     The  vomiting  is  without  apparent  cause,  and  is  indepen- 
dent of  taking  of  food.    Constipation  is  usually  present.    The  fever  is  slight, 
but  gradually  rises  to  102°  to  103°  F.     The  pulse  is  at  first  rapid,  subse- 
quently irregular  and  slow.     The  respirations  are  rarely  altered.     During 
sleep  the  child  is  restless  and  disturbed.     There  may  be  twitchings  of  the 
muscles,  or  sudden  startings;  or  the  child  may  wake  up  from  sleep  in  great 
terror.    In  this  early  stage  the  pupils  are  usually  contracted.    These  are  the 
chief  symptoms  of  the  initial  stage,  or,  as  it  is  termed,  the  stage  of  irritation. 

In  the  second  period  of  the  disease  these  irritative  symptoms  subside; 
vomiting  is  no  longer  marked,  the  abdomen  becomes  retracted,  boat-shaped, 
or  carinated.  The  bowels  are  obstinately  constipated,  the  child  no  longer 
complains  of  headache,  but  is  dull  and  apathetic,  and  when  roused  is  more  or 
less  delirious.  The  head  is  often  retracted  and  the  child  utters  an  occasional 
cry.  The  pupils  are  dilated  or  irregular,  and  a  squint  may  develop.  Sighing 
respiration  is  common.  Convulsions  may  occur,  or  rigidity  of  the  muscles  of 
one  side  or  of  one  limb.  The  temperature  is  variable,  ranging  from  100°  to 
102.5°  F.  A  blotchy  erythema  is  not  uncommon  on  the  skin.  If  the  finger- 
nail is  drawn  across  the  skin  of  any  region  a  red  line  comes  out  quickly,  the 
so-called  tache  cerchralc,  which,  however,  has  no  diagnostic  significance. 

In  the  final  period,  or  stage  of  paralysis,  the  coma  increases  and  the  child 
can  not  bo  roused.  Convulsions  are  not  infrequent,  and  there  are  spasmodic 
contractions  of  the  muscles  of  the  back  and  neck.  Spasms  may  occur  in  the 
limbs  of  one  side.  Optic  neuritis  and  paralysis  of  the  ocular  muscles  may  be 
present.  The  pupils  become  dilated,  the  eyelids  are  only  partially  closed,  and 
the  eyeballs  are  rolled  up  so  that  the  cornea?  are  only  uncovered  in  part  by 
the  upper  eyelids.  Diarrhea  may  occur,  the  pulse  becomes  rapid,  and  the 
child  may  sink  into  a  typhoid  state  with  dry  tongue,  low  delirium,  and  invol- 
untary passages  of  urine  and  faeces.  The  temperature  often  becomes  sub- 
normal, sinking  in  rare  instances  to  93°  or  94°  F.  In  some  cases  there  is  an 
ante-mortem  elevation  of  tem|)erature,  the  fever  rising  to  100°  F.  The  entire 
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doration  of  the  disease  is  from  a  fortnight  to  three  or  four  weeks.    A  leuco- 
cvtoeis  is  not  infrequently  present  throughout  the  disease. 

There  are  cases  of  tuberculous  meningitis  which  pursue  a  more  rapid 
course.  They  set  in  with  great  violence,  often  in  persons  apparently  in  good 
health,  and  may  prove  fatal  within  a  few  days.  In  these  instances,  more 
commonly  seen  in  adults,  the  convex  surface  of  the  brain  is  usually  involved. 
There  are  again  instances  which  are  essentially  chronic  and  display  symptoms 
of  a  limited  meningitis,  sometimes  with  pronounced  psychical  symptoms,  and 
fiojnetimes  with  those  of  cerebral  tumor. 

There  are  certain  features  which  call  for  special  comment. 
The  irregularity  and  slowness  of  the  pulse  in  the  early  and  middle  stages 
ot  the  disease  are  points  upon  which  all  authors  agree.    Toward  the  close,  as 
the  heart's  action  becomes  weaker,  the  pulsations  are  more  frequent.     The 
temperature  is  usually  elevated,  but  there  are  instances  in  which  it  does  not 
rise  in  the  whole  course  of  the  disease  much  above  100°  F.     It  may  be  ex- 
tremely irregular,  and  the  oscillations  are  often  as  much  as  three  or  four 
degrees  in  the  day.     Toward  the  close  the  temperature  may  sink  to  95°  F., 
occasionally  to  94°  F.,  or  there  may  be  hyperpyrexia.     In  a  case  of  Biium- 
Wb  the  temperature  rose  before  death  to  43.7°  C.  (110.7°  F.). 

The  ocular  symptoms  of  the  disease  are  of  special  importance.  In  the 
early  stages  narrowing  of  the  pupils  is  the  rule.  Toward  the  close,  with  in- 
crettse  in  the  intra-cranial  pressure,  the  pupils  dilate  and  are  irregular.  There 
may  be  conjugate  deviation  of  the  eyes.  Of  ocular  nerves  the  third  is  most 
frequently  involved,  sometimes  with  paralysis  of  the  face,  limbs,  and  hypo- 
^oasal  nerve  on  the  opposite  side  (syndrome  of  Weber),  due  to  a  lesion  lim- 
ited to  the  inferior  and  internal  part  of  the  cms.  The  changes  in  the  retinae 
are  very  important.  Neuritis  is  the  most  common.  According  to  Gowers, 
the  disk  at  first  becomes  full  colored  and  has  hazy  outlines,  and  the  veins  are 
dilated.  Swelling  and  striation  become  pronounced,  but  the  neuritis  is  rarely 
intense.  Of  26  cases  studied  by  Garlick,  in  G  the  condition  was  of  diagnostic 
value.  The  tubercles  in  the  choroid  are  rare  and  much  less  frequently  seen 
during  life  than  post  mortem  figures  would  indicate.  Thus,  Litten  found 
them  (poet  mortem)  in  39  out  of  52  cases.  They  were  present  in  only  1  of 
the  26  eases  of  tuberculous  meningitis  examined  by  Garlick.  Heinzel  exam- 
ined with  negative  results  41  cases. 

Among  the  motor  symptoms  convulsions  are  most  common,  but  there  are 
other  changes  which  deserve  special  mention.  A  tetanic  contraction  of  one 
limb  may  persist  for  several  days,  or  a  cataleptic  condition.  Tremor  and 
atbetoid  movements  are  sometimes  seen.  The  paralyses  are  either  hemiplegias 
or  monoplegias.  Hemiplegia  may  result  from  disturbance  in  the  cortical 
branches  of  the  middle  cerebral  artery,  occasionally  from  softening  in  tlie 
internal  capsule,  due  to  involvement  of  the  central  branches.  Of  monoplegias, 
that  of  the  face  is  perhaps  most  common,  and  if  on  tlie  right  side  it  may  occur 
with  aphasia.  In  two  of  my  cases  in  adults  aphasia  occurred.  Brachial  mono- 
plegia may  be  associated  with  it.  In  the  more  clironic  cases  the  symptoms 
persist  for  months,  and  there  may  be  a  characteristic  Jacksonian  epilepsy. 
Kemig^s  sign  may  be  present,  but  is  not  constant.  The  Babinski  reflex  is 
fometimes  found. 

The  DIAGNOSIS  of  tuberculous  meningitis  is  rarely  difficult,  and  points 


174 


SPECIFIC    INFECTIOUS    DISEASES 


< 


upon  which  special  stress  is  to  be  laid  are  the  existence  of  a  tuberculous  fociia 
in  the  body,  the  mode  of  onset  and  the  symptoms,  and  the  evidence  obtnined 
on  lumbar  puncture.  The  fluid  withdrawn  is  turbid,  under  increased  pres- 
sure, and  the  protein  content  is  increased.  By  centrifugal ization,  careful 
staining,  and  long  search^  tubercle  bacilli  can  be  found  in  a  large  proportion 
of  easels — in  135  of  137  in  one  series  (Hemenway),  The  cells  are  usually  much 
increased  in  number  and  a  large  percentage  (over  90  per  cent.)  are  small 
Diononuelear  lyinphoeyte^,  though  occasionally  an  excess  of  polymorphonu- 
clear  leucocytes  is  fouud. 

Tlie  PROGNOSIS  in  this  form  of  meningitis  is  always  most  serious.  1  have 
neither  seen  a  case  which  I  regarded  as  tuberculous  recover,  nor  have  I  seen 
post  mortem  evidence  of  past  dii^ease  of  this  nature.  Cases  of  recovery  have 
been  reported  by  reliable  autliorities,  but  they  are  extremely  rare,  and  there 
is  always  a  reasonable  doubt  as  to  the  correctness  of  tbe  diagnosis.  The  differ- 
ential features  and  treatment  are  considered  in  connection  with  acute  men- 
ingitis. 

III.     TUBERCULOSIS  OF  THE  LYMPHATIC  SYSTEM 

1.    Tuberculosis  of  the  Lymph-glands   (Scrofida) 

r  ,^  Scrofula  is  tubercle,  as  it  has  been  shown  that  the  bacillus  of  Koch  is  the 
Liiiiiftlllial  element.  Formerly  special  attention  was  given  to  different  t}'pea 
of  scrofula,  of  which  two  important  forms  were  recognized — the  sanguine,  in 
which  the  child  was  slightly  built,  tall,  with  small  limbg,  a  fine  clear  akin, 
soft  silky  hair,  and  was  mentally  very  bright  and  intelligent;  and  the  phleg- 
matic type,  in  which  the  child  was  short  and  thick-set,  with  coarse  featurea, 
muddy  complexion,  and  a  dull,  Iieavy  aspect.  It  is  not  yet  definitely  settled 
whether  the  virus  wbich  produces  the  chronic  tuberculous  adenitis  or  scrofula 
differs  from  that  which  produces  tuberculosis  in  other  parts,  or  whether  it  is 
the  local  conditions  in  the  glands  which  account  for  the  slow  development  and 
milder  course.  The  oliservations  of  Lingard  are  important  as  showing  a 
variation  in  the  virulence  of  the  tubercle  bacillus.  Guinea-pigs  inoculated 
with  ordinary  tubercle  showed  lymphatic  inf.^tion  witliin  tlie  first  week,  and 
the  animals  died  within  three  months ;  infected  with  material  from  scrofulous 
glands,  tbe  lympliatic  enlargement  did  not  appear  until  the  second  or  third 
week,  and  the  animals  survived  for  six  or  seven  months.  He  showed,  more- 
over, that  the  vindeuce  of  the  infection  obtained  from  the  scrofulous  glands 
increased  in  intensity  by  passing  through  a  series  of  guinea-pigs.  In  a  cer- 
tain number  of  cases  the  infection  is  with  the  bovine  germ,  but  exactly  in 
what  proportion,  and  with  what  special  clinical  features  has  not  yet  been 
determined- 
Tuberculous  adenitis,  met  with  at  all  ages,  is  more  conmion  in  children  i 
than  in  adults,  and  may  occur  in  old  age. 

Tubercle  bacilli  are  ubiquitous;  all  are  exposed  to  infection,  and  upon  the 
local  conditions,  whether  favorable  or  unfavorable^  depends  the  fate  of  those       i 
organisms  which  find  lodgment  in  our  bodies,     A  special  predisposing  factor  ^| 
in  lymphatic  tuberculosis  is  catarrh  of  the  mucous  membranes,  which  in  itself       i 
excites  slight  adenitis  of  the  neighboring  ghinds.     }n  n  child  with  constantly 
recurring  naso-pharyngeal   catarrh,   the  bacilli   which  lodge  on  the  mucous 
membranes  find  in  all  probability  the  gateways  less  strictly  guarded  and  are 
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taken  up  by  the  lymphatics  and  passed  to  the  nearest  glands.  The  impor- 
tance of  the  tonsils  as  an  infection-atrium  has  of  late  been  urged.  In  condi- 
tions of  health  the  local  resistance,  or,  as  some  would  put  it,  the  phagocytes, 
would  be  active  enough  to  deal  with  the  invaders,  but  the  irritation  of  a 
chronic  catarrh  weakens  the  resistance  of  the  lymph-tissue,  and  the  bacilli  are 
enabled  to  grow  and  gradually  to  change  a  simple  into  a  tuberciilous  adenitis. 
The  frequent  association  of  tuberculous  adenitis  of  the  bronchial  glands  with 
whooping  cough  and  with  measles,  and  the  association  of  tubercle  in  the 
mesenteric  glands  in  children  with  intestinal  catarrh^  find  in  this  way  a 
rational  explanation. 

The  following  are  some  of  the  features  of  interest  in  tuberculous  adenitis : 

(a)  The  local  character  of  the  disease.  Thus,  the  glands  of  the  neck,  or 
at  the  bifurcation  of  the  bronchi,  or  those  of  the  mesentery,  may  be  alone 
inToked. 

(b)  The  tendency  to  spontaneous  healing.  In  a  large  proportion  of  the 
cases  the  battle  which  ensues  between  the  bacilli  and  the  protective  forces  is 
long;  but  the  latter  are  finally  successful,  and  we  find  in  the  calcified  rem- 
nants in  the  bronchial  and  mesenteric  lymph-glands  evidences  of  victory. 
Too  often  in  the  bronchial  glands  a  truce  only  is  declared  and  hostilities  may 
break  out  afresh  in  the  form  of  an  acute  tuberculosis. 

(c)  The  tendency  of  tuberculous  adenitis  to  pass  on  to  suppuration.  The 
frequency  with  which,  particularly  in  the  glands  of  the  neck,  we  find  the 
tubercnlous  processes  associated  with  suppuration  is  a  special  feature  of  this 
form  of  adenitis.  In  nearly  all  instances  the  pus  is  sterile.  Whether  the 
suppuration  is  excited  by  the  bacilli  or  by  their  products,  or  whether  it  is  the 
result  of  a  mixed  infection  with  pus  organisms,  which  are  subsequently  de- 
itroyed,  has  not  been  settled. 

(d)  The  existence  of  an  unhealed  tuberculous  adenitis  is  a  constant 
menace  to  the  organism.  It  is  safe  to  say  that  in  three-fourths  of  the  in- 
itances  of  acute  tuberculosis  the  infection  is  derived  from  this  source.  On 
the  other  hand,  it  has  been  urged  that  "scrofula"  in  childhood  gives  im- 
munity in  adult  life.  We  certainly  do  meet  with  many  persons  of  exceptional 
bodily  vigor  who  in  childhood  had  enlarged  glands,  but  the  evidence  which 
Marfan  brings  forward  in  support  of  this  view  is  not  conclusive. 

Generalized  Tnbercnlons  Lymphadenitis* — In  exceptional  instances  we 
find  diffuse  tuberculosis  of  nearly  all  tlie  lympli-glands  of  the  body  with  lit- 
tle or  no  involvement  of  other  parts.  The  most  extreme  cases  of  it,  which  I 
have  seen,  have  been  in  negro  patients.  Two  well-marked  cases  occurred  at 
the  Philadelphia  Hospital.  In  a  woman,  the  chart  from  April,  1888,  until 
March,  1889,  showed  persistent  fever,  ranging  from  101°  to  103°  F.,  oc- 
casionallv  rising  to  104°  F.  On  December  16th  the  glands  on  the  right  side 
'»f  the  neck  were  removed.  After  an  attack  of  erysipelas,  on  February  17th, 
^^^^  padnally  sank  and  died  March  5th.  The  lungs  j)resented  only  one  or 
^^f*  puckered  spots  at  the  apices.  The  bronchial,  retro-peritoneal,  and  mesen- 
^^ric  glands  were  greatly  enlarged  and  caseous.  There  was  no  intestinal, 
'rterine,  or  bone  disease.  The  continuous  high  fever  in  this  case  (]e])eiul(Ml 
*pparently  upon  the  tuberculous  adenitis,  which  was  much  more  extensive 
^  was  supposed  during  life.  In  these  instances  the  enlargement  is  most 
'^ed  in  the  retro-peritoneal,  bronchial,  and  mesenteric  glands,  but  may  be 
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also  present  in  the  groups  of  external  glands.    Occurring  acutely,  it  presents  aj 
pieture  resembling  Ilodgkin^s  iliseiiae.     In  a  case  wliieh  (Ued  in  the  ^loutreall 
Cfoneral  Hospital  this  diagnosis  was  made.     The  cervical  and  axillary  glanti»l 
were  enornionsly  enlarged,  and  death  was  caused  by  intiltration  of  the  lar\Tix.* 
In  infants  and  children  there  is  a  form  of  general  tuberculous  adenitis  in 
wdiich  the  various  groups  of  glands  are  successively,  more  rarely  simultane- 
ously, involved,  and  in  whicli  death  is  caused  either  by  cachexia  or  by  an 
acute  infection  of  the  meninges. 

Local  Tiaberculoti3  Adenitis.— (a)  Cervical. — This  is  the  most  common 
form  met  with  in  cliildreu.  It  is  seen  particularly  among  the  poor  and 
those  who  live  continuously  in  tlie  impure  atmosphere  of  badly  ventilated 
lodgings.  Children  in  fouodiing  hospitals  and  ai^ylums  are  specially  prone  to 
the  disease.  In  the  United  States  it  is  most  common  in  the  negro  race.  Ab 
already  stated,  it  is  often  met  with  in  catarrh  of  the  nose  and  throat, 
chronic  enlargenient  of  the  tonsils;  or  the  child  may  have  had  eczema  of  tl 
scalp  or  a  purident  otitis. 

The  submaxillary  glands  are  first  involved,  and  are  popularly  spoken 
as  enlarged  Irrnels,  They  are  usually  larger  on  one  side  than  on  the  othe 
As  they  increase  in  size,  the  individu«l  tumors  can  be  felt;  the  surface 
smooth  and  the  consistence  Jirm.  They  may  remain  isolated^  but  more  com-? 
monly  they  form  large,  knotted  masses,  over  which  the  skin  is,  as  a  rule, 
freely  movable.  In  many  cases  the  skin  ultimately  becomes  adherent,  and 
inflammation  mid  sup|nirati<>n  occur.  An  abscess  points  and,  unless  opened, 
bursts,  leaving  a  sinus  which  hctds  slowly.  The  disease  is  frequently  as 
ciated  with  coryza,  with  eczema  of  the  scalp,  ear,  or  lips,  and  with  conjunct 
vitis  or  keratitis.  When  the  glands  are  large  and  growing  actively  there 
fever.  The  subjects  are  usually  anjcmic,  particularly  if  suppuration  has 
cur  red.  The  progress  of  tliis  form  of  adenitis  is  slow  and  tedious.  Death 
however,  rarely  follows,  and  many  aggravated  cases  in  cbililren  get  well.  N< 
only  the  submaxillary  group,  but  tlie  ghinds  above  the  clavicle  and  in  th< 
posterior  cervical  triangle,  may  i^e  involved.  In  other  instances  the  cerviea 
and  axillary  glands  are  involved  together,  forming  a  continuous  chain  whic 
extends  benejjth  the  clavicle  and  the  pectoral  muscle.  With  them  the  bron 
chial  glands  may  also  be  enlarged  and  caseous.  Not  infrequently  the  en 
largement  of  the  supra-clovicular  and  axillary  group  of  glands  on  one  Bid 
precedes  a  tuberculous  pleurisy  or  pulmonary  tuberculosis. 

(b)  Tracheo-bronciiial. — The  mediustinal  lymph-glands  constitute  fil- 
ters in  which  lodge  the  various  foreign  particles  which  eseape  the  norma 
phagocytes  of  bronchi  and  lungs.  Among  these  foreign  particles,  and  proh 
bly  attached  to  thcm^  tubercle  bacilli  are  not  uncommon,  and  we  find  iwW'i 
cles  and  caseous  matter  with  great  frequency  in  this  group.  Northrup  found 
them  involved  in  every  one  of  127  cases  of  tuberculosis  at  the  New  Yor 
Foundling  Hospital.  This  tuberculous  adenitis  may,  in  the  bronchial  glanda 
attain  the  dimensions  of  a  tumor  of  large  size.  In  children  the  bronchia 
adenitis  is  apt  to  be  associated  with  suppuration.  Tlie  ghinds  at  the  bifurca 
tion  of  the  trachea  are  first  involved  and  cbiefi'y  on  the  right  side — -in  74 
cent  of  Wollstein*8  cases.  Irregular  fever,  failure  of  nutrition,  loss  of  app 
tite,  and  lassitude  may  be  caused  by  the  absorption  of  toxins;  pain  is  rare 
though  it  is  complained  of  sometimes  in  the  mammary  region.     The  cougll 
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is  paroxysmal,  often  brassy,  so  that  it  has  been  mistaken  for  whooping  cough. 
Stridor,  when  present,  is  more  often  expiratory.  The  physical  signs  are  not 
Tery  definite.  Dilated  veins  over  the  anterior  aspect  of  the  thorax,  absence 
of  descent  of  the  larynx  during  inspiration,  and  pain  on  pressure  over  the 
upper  dorsal  vertebrae  are  mentioned.  Extension  of  the  normal  dulness  over 
the  upper  four  thoracic  vertebrae  to  the  fifth  and  sixth  is  of  importance,  and 
there  may  be  para-vertebral  dulness  on  delicate  percussion.  Some  writers 
Ut  stress  upon  the  bronchophony  over  the  upper  thoracic  vertebrae,  and  a 
Tenons  hum  may  be  heard  sometimes  over  the  manubrium.  The  X-ray  pic- 
tures are  regarded  by  experts  as  distinctive,  showing  the  shadow  extending 
from  either  side  of  the  spine. 

Some  of  the  more  uncommon  eflFects  are  the  following:  Compression  of 
the  superior  cava,  of  the  pulmonary  artery,  and  of  the  azygos  vein.  The 
trachea  and  bronchi,  though  often  flattened,  are  rarely  seriously  compressed. 
The  pncumogastric  nerve  may  be  involved,  particularly  the  recurrent  laryn- 
geal branch.  More  important  really  are  the  perforations  of  the  enlarged  and 
wftened  glands  into  the  bronchi  or  trachea,  or  a  sort  of  secondary  cyst  may 
be  formed  between  the  lung  and  the  trachea.  Asphyxia  has  been  caused  by 
blocking  of  the  larynx  by  a  caseous  gland  which  has  ulcerated  through  the 
bronchus  (Voelcker),  and  Cyril  Ogle  has  reported  a  case  in  which  the  ulcer- 
ated gland  practically  occluded  both  bronchi.  Perforations  of  the  vessels 
are  much  less  common,  but  the  pulmonary  artery  and  the  aorta  have  been 
opened.  Perforation  of  the  oesophagus  has  been  described  in  several  cases. 
One  of  the  most  serious  effects  is  infection  of  the  lung  or  pleura  by  the  case- 
oua  glands  situated  deep  along  the  bronchi.  This  may,  as  is  often  clearly 
seen,  be  by  direct  contact,  and  it  may  be  difficult  to  determine  in  some  sec- 
tions where  the  caseous  bronchial  gland  terminates  and  the  pulmonary  tissue 
begins.  In  other  instances  it  takes  place  along  the  root  of  the  lung  and  is 
robpleural.  Among  other  sequences  may  be  mentioned  diverticulum  of  the 
oesophagus  following  adhesion  of  an  enlarged  gland  and  its  subsequent  retrac- 
tion; and,  in  the  case  of  the  anterior  mediastinal  and  aortic  groups,  the  fre- 
quent production  of  pericarditis,  either  by  contact  or  by  rupture  of  a  soft- 
ened gland  into  the  sac. 

A  aerious  danger  is  systemic  infection,  which  takes  place  through  the 
TesBela. 

(e)  Mesenteric;  Tabes  mesenterica. — In  this  affection,  the  abdomi- 
nal scrofula  of  old  writers,  the  glands  of  tlie  mesentery  and  retro-peritoneum 
become  enlarged  and  caseate;  more  rarely  they  suppurate  or  calcify.  A  slight 
tnbernilous  adenitis  is  extremely  common  in  children,  and  is  often  acci- 
dentally found  (post  mortem)  when  they  have  died  of  other  diseases.  It  may 
be  a  primary  lesion  associated  with  intestinal  catarrh,  or  it  may  be  secondary 
to  tuberculous  disease  of  the  intestines. 

The  statistics  of  abdominal  tuberculosis  show  a  great  variation  in  different 
localities.  The  small  percentage  in  New  York,  less  than  one  per  cent,  of  all 
(ues  (Bovaird  and  Mt.  Sinai  Hospital  figures),  contrasts  witli  the  high  fig- 
nrea  given  for  Scotland  by  John  Thomson,  3.57  for  Edinburgh  and  4.51  for 
Olaiigow.  The  general  involvement  of  the  glands  interferes  seriously  with 
nutrition,  and  the  patients  are  puny,  wasted,  and  anapmic.  The  abdomen  is 
enlarged  and  tympanitic;  diarrhoea  is  a  constant  feature;  the  stools  are  thin 
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and  offensive.    There  is  moderate  fever,  but  tlie  general  wasting  and  debilityj 
are  tlie  nujst  chamcteristie  features.     The  enlarged  inlands  van  not  uften 
felt,  owing  lo  the  distended  eondition  rif  ilie  bowels.     These  cases  are  often 
spoken  of  as  consumption  of  the  bowels,  but  in  a  majority  of  them  the  inte 
tines  do  not  present  tubereuloiis  lesions.     In  a  considerable  number  of 
eases  of  tabes  niesent erica  the  peritoneum  is  also  involved,  and  in  ench  t!) 
abdomen  is  large  and  liard.  and  nodules  may  be  felt. 

In  adults  tulieroulous  disease  of  the  mesenteric  glands  may  oc^ur  a^ 
primary  affection,  or  in  association  with  pulnjonary  disease.     Large  tumon 
may  exist  without  tuberculous  disease  in  the  intestines  or  in  any  other  par 

'L    Tuberculosis  0/  the  Serous  Membranes 

General  Serous  Membrane  Tuberculosis  (Ffjitforrhomeniiis), — The  sertius 
membranes  may  be  chiefly  involved,  simultaneously  or  consecutively,  pre- 
senting a  distinctive  and  readily  recognizable  clmical  type  of  tuberculosis. 
There  are  three  groups  of  eases.  First,  those  in  which  an  acute  tuberculosilB 
of  the  peritoneum  and  pleura?  occurs  rapidly,  caused  by  local  disease  of  thn 
tubes  in  women,  or  of  the  mediastinal  or  bronchial  lymph-glands.  Secondly, 
cases  in  which  the  disease  is  more  chronic,  with  exudation  into  both  peritoneuiu 
and  pleurjc,  the  formation  of  cheesy  masses,  and  the  occurrence  of  ulcerative 
and  suppurative  processes.  Thirdly,  'there  are  cases  in  which  the  pieuro- 
peritoncal  aiTection  is  still  more  chronic,  the  tubercles  hard  and  fibroid,  \l 
membranes  much  thickened,  and  with  little  or  no  exudate.  In  any  one 
these  three  forms  the  pericardium  nmy  be  involved  with  the  pleun-e  and  per 
toneum.  It  is  important  to  bear  in  mind  that  there  may  be  no  visceral  tubeu 
culosis  in  these  cases. 

Tuberculosis  of  the  Pleura. —  (a)  Acute  Tuberculous  Pleuhisy. — It 
dillicult  in  the  present  stale  of  our  knowledge  to  estimate  the  proportion  of 
instances  of  acute  pleurisy  due  to  tuberculosis   (see  Acute   Pleurisy).     The 
cases  are  rarely  fatal.    Here,  too,  there  are  three  groups  of  cases:  (1)  Acut^ 
tuberculous  pleurisy  with  subsequent  chronic  course.     (2)  Secondary  and  ted 
minal  forms  of  acute  pleurisy  (these  are  not  unconimon  in  hospital  practice). 
And   (3)  a  form  of  acute  tuberculous  suppurative  pUurisy.     A  considerable 
number  of  the   puruhnt   pleurisies,  designated  as  latent  and   chronic, 
caused  by  tubercle  bacilli,  but  the  fact  is  not  so  widely  recognized  that  the| 
is  an  acute,  ulcerative,  and  suppurative  disease  which  may  run  a  very  ra[ 
course.     Tlie  pleurisy  sets  in  abruptly,  with  pain  in  the  side,  fever,  coii| 
and  sometimes  with  a  chill.     Tltere  may  be  nothing  to  suggest  a  tnbercuk 
process,  and  the  subject  may  have  a  fine  physique  and  come  of  healthy  stock. 

(b)  The  subacute  and  chronic  TunEncuLous  pleurisies  are  more 
common.  The  largest  group  of  cases  comprises  those  with  sero-fibrinous  ef- 
fusion. The  onset  is  insidious,  the  true  character  of  the  disease  is  fnKjuently 
overlooked,  and  in  almost  every  instance' there  are  tuberculous  foci  in  the 
lungs  and  in  the  bronchial  glands.  These  are  cases  in  which  the  termination 
is  often  in  pulmonary  tuberculosis  or  general  miliary  tuberculosis.  In  a  few 
cases  the  exudate  becomes  jmrulent. 

And,  lastly,  there  is  a  chronic  adhesive  pleuriup,  a  i>rimury  proliferative 
form  which  is  of  long  standing,  may  lead  to  very  great  thickening  of  the  inerij 
brane,  and  sometimes  to  invasion  of  tiie  lung. 
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Secondary  tuberculous  pleurisy  is  very  common.  The  visceral  layer  is 
always  involved  in  pulmonary  tuberculosis.  Adhesions  usually  form  and  a 
chronic  pleurisy  results,  which  may  be  simple,  but  usually  tubercles  are  scat- 
tered through  the  adhesions.  An  acute  tuberculous  pleurisy  may  result  from 
direct  extension.  The  fluid  may  be  sero-fibrinous  or  haemorrhagic,  or  may 
become  purulent.  And,  lastly,  a  very  common  event  in  pulmonary  tubercu- 
losis is  the  perforation  of  a  superficial  spot  of  softening,  and  the  production 
of  ptfo-pneumothorax. 

The  general  symptomatology  of  these  forms  will  be  considered  under  dis- 
ease of  the  pleura. 

TttbercnlouB  of  the  FeiicardinnL — Miliary  tubercles  may  occur  as  a  part 
of  a  general  infection,  but  the  term  is  properly  limited  to  those  cases  in  which, 
either  as  a  primary  or  secondary  process,  there  is  extensive  disease  of  the  mem- 
bnuae.  Tuberculosis  is  not  so  common>in  the  pericardium  as  in  the  pleura 
and  peritoneum,  but  it  is  certainly  more  common  than  the  literature  would 
lead  us  to  suppose.  George  Norris  found  82  instances  among  1,780  post 
mortems  in  tuberculous  subjects. 

We  may  recognize  four  groups  of  cases:  First,  those  in  which  the  condi- 
tion is  entirely  latent,  and  the  disease  is  discovered  accidentally  in  individuals 
who  have  died  of  other  affections  or  of  chronic  pulmonary  tuberculosis. 

A  second  group,  in  which  the  symptoms  are  those  of  cardrac  insufficiency 
following  the  dilatation  and  hypertrophy  consequent  upon  a  chronic  adhesive 
pericarditis.  The  symptoms  are  those  of  cardiac  dropsy,  and  suggest  either 
idiopathic  hypertrophy  and  dilatation,  or,  if  there  is  a  loud  blowing  systolic 
murmur  at  the  apex,  mitral  valve  disease,  either  insufficiency  or  stenosis.  The 
condition  of  adherent  pericardium  is  usually  overlooked. 

In  a  third  group  the  clinical  picture  is  that  of  an  acute  tuberculosis,  either 
genend  or  with  cerebro-spinal  manifestations,  which  has  had  its  origin  from 
the  tuberculous  pericardium  or  tuberculous  mediastinal  lymph-glands. 

A  fourth  group,  with  symptoms  of  acute  pericarditis,  includes  cases  in 
which  the  affection  is  acute  and  accompanied  with  more  or  less  exudation 
of  a  sero-fibrinous,  haemorrhagic,  or  purulent  character.  There  may  be  no 
^icion  whatever  of  the  tuberculous  nature  of  the  trouble. 

Tuberculosis  of  the  Feritonenm. — In  connection  with  miliary  and  chronic 
polmonary  tuberculosis  it  is  not  uncommon  to  find  the  peritoneum  studded 
with  small  gray  granulations.  They  are  constantly  present  on  the  serous  sur- 
face of  tuberculous  ulcers  of  the  intestines.  Apart  from  these  conditions  the 
membrane  is  often  the  seat  of  extensive  tuberculous  disease,  which  occurs  in 
the  following  forms : 

(a)    Acute  miliary  tuberculosis  with  sero-fibrinous  or  bloody  exudation. 

(6)  Chronic  tuberculosis,  characterized  by  larger  growths,  which  tend  to 
t^ttate  and  ulcerate.  The  exudate  is  purulent  or  sero-purulent,  and  is  often 
Peculated. 

(f)  Chronic  fibroid  tuberculosis,  which  may  be  subacute  from  the  onset, 
or  which  may  represent  the  final  stage  of  an  acute  miliary  eruption.  The 
tubercles  are  hard  and  pigmented.  There  is  little  or  no  exudation,  and  the 
ierous  surfaces  are  matted  together  by  adhesions. 

The  process  may  be  primary  and  local,  which  was  the  case  in  5  of  17 
port  mortems.     In  children  the  infection  appears  to  pass  from  the  intestines. 
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and  in  adults  this  is  llie  i-ource  in  the  eases  assoi-iated  with  chruiiir  phtbisii 
In  wooicn  the  disease  extends  commonly  fnnn  the  Fallopian  tulK*s.  In  i 
least  oO  or  40  per  cent*  of  the  instances  of  lajiarotomy  in  this  alTeotion  reporte 
hy  g^na^eologists  the  infeetion  was  from  them.  The  prostate  or  the  sen 
inal  vesicles  may  be  tlie  starting-point.  In  many  cases  the  peritoneum 
involved  with  the  pleura  and  pirieardiimi,  particularly  with  the  former  men 
brane. 

It  is  interesting  to  note  that  certain  morhid  conditions  of  the  ahdomin 
organs  predispose  to  tlie  development  of  the  disease;  thus  patients  wath  clrrb 
eis  of  the  liver  very  often  die  of  an  acute  tuberculous  peritonitis.  The  f] 
quency  with  whieh  the  comlitifm  is  met  with  in  operations  upon  ovari 
tumors  lias  been  comoiented  upon  hy  gynaecologists.  Many  eases  have  fo 
lowed  trauma  of  the  abdomen.  A  very  interesting  feature  is  the  oeeurren< 
of  tuberculosis  in  hernial  sacs.  The  condition  is  not  very  uncommon.  In 
majority  of  the  instances  it  has  been  discovered  accidentally  during  the  ope 
ation  for  radical  cure  or  for  strangulation.  In  7  instances  the  sac  alone  wi 
involved. 

It  is  generally  stated  that  males  are  attacked  oftener  than  females,  bi 
in  the  collected  statistics  I  find  the  cases  to  be  twice  as  numerous  in  female 
as  in  nuiles;  in  the  ratio,  indeed,  of  131  to  i\ih 

Tuberculous  peritonitis  occurs  at  all  ages.  It  is  common  in  children  assc 
ciated  with  intestinal  and  mesenteric  disease.  The  incidence  is  most  i 
quent  betiveen  the  ages  of  twenty  and  forty.  It  may  occur  in  advanced  lif( 
In  one  of  my  cases  the  patient  was  eighty-two  years  of  age.  Of  357  cai 
collected  by  me  from  tlie  literature,  there  were  under  ten  years,  27;  betw 
ten  and  t%venty,  75;  from  twenty  to  thirty,  87;  between  thirty  and  forty,  71 
from  forty  to  fifty,  (JI;  from  fifty  to  sixty,  10;  from  sixty  to  seventy,  4 
ahove  seventy,  2.  In  America  it  is  more  common  in  the  negro  than  in  th 
white  race.  More  blacks  than  whites,  77  to  70,  were  admitted  to  the  Job 
Hopkins  Hospital    (Hamman), 

Symptoms. — In  certain  special  features  the  tuberculous  varies  considi 
ably   from   other   forms  of  peritonitis.      It   presents   a  symptom-complex 
extraord ina ry  diversity. 

In  tbe  first  placH^,  the  process  may  he  latent  and  met  with  accideutall 
in  the  operation  for  hernia  or  for  ovarian  tumor.  The  artife  oiv^et  is  tu 
uncommon.  Four  cases  in  our  records  were  diagnosed  appendicitis,  two  aciH 
cholecystitis,  and  six  bad  symptoms  of  intestinal  obstruction,  in  two  of  thei 
coming  on  with  great  abruptness  ( Hamman) .  The  cases  have  been  mistakl 
for  strangulated  hernia.  Other  cases  set  in  acutely  with  fever,  ab<Iomiiii 
tenderness,  and  the  symptoms  of  ordinary  acute  peritonitis.  Cases  wjtli 
slow  onset,  alidominal  tenderness,  t}T3ipanite8,  and  low  continuous  fever  a^ 
often  mistaken  for  ijfjflnfid  fever, 

Asdirs  18  frequent,  but  the  effusion  is  rarely  large.  It  is  sometimes  hien 
orrhagic.  In  this  form  the  diagnosis  may  rest  between  an  acute  milifil 
cancer,  cirrhosis  of  the  liver,  and  a  chronic  simple  peritonitis — condition? 
whicli  usually  offer  no  special  ditlicuUies  in  dilFerentiation.  A  most  impor- 
tant jK)int  is  the  simultaneous  presence  of  a  pleurisy.  The  tuberculin  t 
may  be  used.  Tympanites  may  be  present  in  the  very  acute  cases,  when 
is  due  to  loss  of  tone  in  the  intestines,  owing  to  inflammatory  infiltration; 
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it  may  occur  in  the  old,  long-standing  cases  when  universal  adhesion  has 
taken  place  between  the  parietal  and  visceral  layers.  Fever  is  a  marked 
grmptom  in  the  acute  cases,  and  the  temperature  may  reach  103°  or  104°.  In 
miny  instances  the  fever  is  slight.  In  the  more  chronic  cases  subnormal 
temperatures  are  common,  and  for  days  the  temperature  may  not  rise  above 
97*,  and  the  morning  record  may  be  as  low  as  95.5°.  An  occasional  symp- 
tom is  pigmentation  of  the  skin,  which  in  some  cases  has  led  to  the  diagnosis 
of  Addison's  disease.  A  striking  peculiarity  of  tuberculous  peritonitis  is  the 
frequency  with  which  the  condition  either  simulates  or  is  associated  with 
i%nor.    This  may  be: 

(a)  Omental,  due  to  puckering  and  rolling  of  this  membrane  until  it 
fonns  an  elongated  firm  mass,  attached  to  the  transverse  colon  and  lying 
athwart  the  upper  part  of  the  abdomen.  This  cord-like  structure  is  found 
also  with  cancerous  peritonitis,  but  is  much  more  common  in  tuberculosis. 
Oairdner  has  called  special  attention  to  this  form  of  tumor,  and  in  children 
has  seen  it  undergo  gradual  resolution.  A  resonant  percussion  note  may 
sometimes  be  elicited  above  the  mass.  Though  usually  situated  near  the 
umbilicus,  the  omental  mass  may  form  a  prominent  tumor  in  the  right  iliac 
region. 

(6)  Sacculated  exudation,  m  which  the  effusion  is  limited  and  confined 
by  adhesions  between  the  coils,  the  parietal  peritoneum,  the  mesentery,  and 
the  abdominal  or  pelvic  organs.  This  encysted  exudate  is  most  common  in 
the  middle  zone,  and  has  frequently  been  mistaken  for  ovarian  tumor.  It  may 
occupy  the  entire  anterior  portion  of  the  peritoneum,  or  there  may  be  a  more 
limited  saccular  exudate  on  one  side  or  the  other.  Within  the  pelvis  it  is 
MMciated  with  disease  of  the  Fallopian  tubes.  Eighteen  cases  in  the  gynaeco- 
logical wards  (J.  H.  H.)  were  operated  upon  for  pyosalpinx   (Hamman). 

(c)  In  rare  cases  the  tumor  formations  may  be  due  to  great  retraction 
or  thickening  of  the  intestinal  coils.  The  small  intestine  is  found  sliortened, 
the  walls  enormously  thickened,  and  the  entire  coil  may  form  a  firm  knot 
clo8e  against  the  spine,  giving  on  examination  the  idea  of  a  solid  mass. 
Not  the  small  intestine  only,  but  the  entire  bowel  from  the  duodenum  to  the 
wctum,  has  been  found  forming  such  a  hard  nodular  tumor. 

(d)  Mesenteric  glands,  which  occasionally  form  very  large,  tumor-like 
masses,  more  commonly  found  in  children  than  in  adults.  This  condition 
DJay  be  confined  to  the  abdominal  glands.  Ascites  may  coexist.  The  condi- 
tion must  be  distinguished  from  that  in  children,  in  which,  with  ascites  or 
tympanites — sometimes  both — there  can  be  felt  irregular  nodular  masses,  due 
to  large  caseous  formations  between  the  intestinal  coils.  No  doubt  in  a  con- 
iiderable  number  of  cases  of  the  so-called  tabes  mesenterica,  particularly  in 
those  with  enlargement  and  hardness  of  the  abdomen — the  condition  which 
the  French  call  carreau — there  is  involvement  also  of  the  peritoneum. 

The  diagnosis  of  these  peritoneal  tumors  is  sometimes  very  difficult.  The 
omental  mass  is  a  less  frequent  source  of  error  than  any  other ;  but,  as  already 
mentioned,  a  similar  condition  may  occur  in  cancer.  The  most  important 
problem  is  the  diagnosis  of  the  saccular  exudation  from  ovarian  tumor.  In 
fully  one-third  of  the  recorded  cases  of  laparotomy  in  tub«.TCulous  peritonitis 
the  diagnosis  of  cystic  ovarian  disease  had  been  made.  The  most  suggestive 
points  for  consideration  are  the  history  of  the  patient  and  the  evidence  of 
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old  tuberculous  lesions.  The  physical  condition  is  not  of  much  help,  as  in 
many  instances  the  patients  have  been  robust  and  well  nourished.  Irregular 
febrile  attacks,  gastro-intestinal  disturbance,  and  pains  are  more  common  in 
tuberculous  disease.  Unless  inflamed  there  is  usually  not  much  fever  wifli 
ovarian  cysts.  The  local  signs  are  very  deceptive,  and  in  certain  cases  have 
conformed  in  every  particular  to  those  of  cystic  disease.  The  outlines  in  sao- 
cular  exudation  are  rarely  so  well  defined.  The  position  and  form  may  be 
variable,  owing  to  alterations  in  the  size  of  the  coils  of  which  in  parts  the 
walls  are  composed.  Nodular  cheesy  masses  may  sometimes  be  felt  at  the 
periphery.  Depression  of  the  vaginal  wall  is  mentioned  as  occurring  in 
encysted  peritonitis;  but  it  is  also  found  in  ovarian  tumor.  Lastly,  the  con- 
dition of  the  Fallopian  tubes,  of  the  lungs  and  the  pleurse,  should  be  thor- 
oughly examined.  The  association  of  salpingitis  with  an  ill-defined  anoma- 
lous mass  in  the  abdomen  should  arouse  suspicion,  as  should  also  involvement 
of  the  pleura,  the  apex  of  one  lung,  or  a  testis  in  the  male. 

IV.    PULMONARY  TUBEECULOSIS 
(Phthisis,  Consumption) 

Three  clinical  groups  may  be  conveniently  recognized:  (1)  iuberculo' 
pneumonic  phthisis — acute  phthisis;  (2)  chronic  ulcerative  phthisis;  and  (3) 
fibroid  phthisis. 

According  to  the  mode  of  infection  there  are  two  distinct  types  of  lesions: 

(a)  When  the  bacilli  reach  the  lungs  through  the  blood-vessels  or  lym- 
phatics the  primary  lesion  is  usually  in  the  tissues  of  the  alveolar  walls,  in 
the  capillary  vessels,  the  epithelium  of  the  air-cells,  and  in  the  connective- 
tissue  framework  of  the  septa.  The  irritation  of  the  bacilli  produces,  within 
a  few  days,  the  small,  gray  miliary  nodules,  involving  several  alveoli  and  con- 
sisting largely  of  round,  cuboidal,  uninuclear  epithelioid  cells.  Depending 
upon  the  number  of  bacilli  which  reach  the  lung  in  this  way,  either  a  localized 
or  a  general  tuberculosis  is  excited.  The  tubercles  may  be  uniformly  scat- 
tered through  both  lungs  and  form  a  part  of  a  general  miliary  tuberculosis, 
or  they  may  be  confined  to  the  lungs,  or  even  in  great  part  to  one  lung.  The 
changes  which  the  tubercles  undergo  have  already  been  referred  to.  The 
further  stages  may  be:  (1)  Arrest  of  the  process  of  cell  division,  gradual 
sclerosis  of  the  tubercle,  and  ultimately  complete  fibroid  transformation. 
(2)  Caseation  of  the  centre  of  the  tubercle,  extension  at  the  periphery  by 
proliferation  of  the  epithelioid  and  lymphoid  cells,  so  that  the  individud 
tubercles  or  small  groups  become  confluent  and  form  diffuse  areas  which 
undergo  caseation  and  softening.  (3)  Occasionally  as  a  result  of  intense 
infection  of  a  local  iz(»d  region  through  the  blood-vessels  the  tubercles  are 
thickly  set.  The  intorvoning  tissue  becomes  acutely  inflamed,  the  air-cells 
are  filled  with  the  products  of  a  desquamative  pneumonia,  and  many  lobules 
are  involved. 

(b)  When  the  bacilli  reach  the  lung  through  the  bronchi — inhalation  or 
aspiration  tuberculosis — tlio  picture  difTors.  The  smaller  bronchi  and  bron- 
chioles are  more  oxtensivoly  nffoctod:  the  process  is  not  confined  to  single 
groups  of  alveoli,  but  has  a  more  lobular  arrangement,  and  the  tuberculous 
masses  from  the  outset  are  larger,  more  difl'use,  and  may  in  some  cases  involve 
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an  entire  lobe  or  the  greater  part  of  a  lung.  It  is  in  this  mode  of  infection 
that  we  see  the  characteristic  peri-bronchial  granulations  and  the  areas  of 
the  so-called  nodular  broncho-pneumonia.  These  broncho-pneumonic  areas, 
with  on  the  one  hand  caseation,  ulceration,  and  cavity  formation,  and  on  the 
other  gcleroeis  and  limitation,  make  up  the  essential  elements  in  the  anatom- 
ical picture  of  tuberculous  phthisis. 

1.  Acute  Pneumonic  Tuberculosis  of  the  Lungs 

Thifi  form,  known  also  by  the  name  of  galloping  consumption,  is  met  with 
both  in  children  and  adults.  In  the  former  many  of  the  cases  are  mistaken 
for  simple  broncho-pneumonia. 

Two  types  may  be  recognized,  the  pneumonic  and  broncho-pneumonic. 
The  Pnenmonic  Form. — In  the  pneumonic  form  one  lobe  may  be  involved, 
or  in  some  instances  an  entire  lung.  The  organ  is  heavy,  the  affected  portion 
airless;  the  pleura  is  usually  covered  with  a  thin  exudate,  and  on  section  the 
picture  resembles  closely  that  of  ordinary  hepatization.  The  following  is  an 
extract  from  the  post  mortem  report  of  a  case  in  which  death  occurred  twenty- 
nine  days  after  the  onset  of  the  illness,  having  all  the  characters  of  an  acute 
pneumonia:  "Left  lung  weighs  1,500  grams  (double  the  weight  of  the 
other  organ)  and  is  heavy  and  airless,  crepitant  only  at  the  anterior  margins. 
Section  shows  a  small  cavity  the  size  of  a  walnut  at  the  apex,  about  which 
are  scattered  tubercles  in  a  consolidated  tissue.  The  greater  part  of  the  lung 
presents  a  grayish-white  appearance  due  to  the  aggregation  of  tubercles  which 
in  gome  places  have  a  continuous,  uniform  appearance,  in  others  are  sur- 
rounded by  an  injected  and  consolidated  lung-tissue.  Toward  the  margins  of 
the  lower  lobe  strands  of  this  firm  reddish  tissue  separate  ansemic,  dry  areas. 
There  are  in  the  right  lung  three  or  four  small  groups  of  tubercles  but  no 
caaeous  masses.  The  bronchial  glands  are  not  tuberculous."  Here  the  intense 
local  infection  was  due  to  the  small  focus  at  the  apex  of  the  lung,  probably  an 
aspiration  process. 

Only  the  most  careful  inspection  may  reveal  the  presence  of  miliary  tuber- 
cles, or  the  attention  may  be  arrested  by  the  detection  of  tubercles  in  the  other 
lung  or  in  the  bronchial  glands.     The  process  may  involve  only  one  lobe. 
There  may  be  older  areas  which  are  of  a  peculiarly  yellowish-white  color  and 
distinctly  caseous.    The  most  remarkable  picture  is  presented  by  cases  of  this 
kind  in  which  the  disease  lasts  for  some  months.     A  lobe  or  an  entire  lung 
may  be  enlarged,  firm,  airless  throughout,  and  converted  into  a  dry,  yellowish- 
white,  cheesy  sul^tance.     Cases  are  met  with  in  which  the  entire  lung  from 
apex  to  base  is  in  this  condition,  with  perhaps  only  a  small,  narrow  area  of 
air-containing  tissue  on  the  margin.     More  commonly,  if  the  disease  has  lasted 
for  two  or  three  months,  rapid  softening  has  taken  place  at  the  apex  with 
extensive  cavity  formation. 

Males  are  much  more  frequently  attacked  than  females.  Of  my  series  of 
15  cases,  11  were  males.  The  onset  was  acute  in  13,  with  a  chill  in  9.  Ba- 
cilli were  found  in  the  sputum  in  one  case  as  early  as  the  fourth  day.  Fraenkel 
and  Troje  believe  that  the  cases  are  of  bronchogenous  origin,  due  to  infection 
from  a  small  focus  somewhere  in  the  lung.  They  found  tubercle  bacilli  alone 
in  11  of  their  12  cases.  Tendeloo,  who  reports  a  fatal  case  on  the  sixth  day, 
regards  the  infection  as  sometimes  hasmatogenous. 
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Symptoms. — Tlie  attack  sets  in  abruptly  witli  a  clilll,  usually  in  an  indJ 
vidual  who  lias  enjoyed  good  health,  altliougli  in  many  cases  the  onjset  hau 
been  preceded  by  exposure  to  cold,  or  there  have  been  debilitating  eircuinJ 
stances.  The  temperature  rises  rapidly  after  the  cliillj  there  are  pain  in  thfl 
side  and  cough,  with  at  tirst  mucoid,  subsequently  rusty^'olored  expectoraJ 
tion  which  juay  contain  tubercle  bacilli.  The  dyspnoea  may  become  extreniM 
iind  the  patient  may  have  sufEwative  attacks.  The  physical  examination  shu^J 
involvement  of  one  lobe  or  of  one  lung,  with  signs  of  consolidation,  dulness,! 
increased  fremitus,  at  first  feeble  or  suppressed  vesicular  murmur,  and  subse- 
quently well-marked  bronchial  breathing.  The  upper  or  lower  lobe  may  be 
involved,  or  in  some  cases  tlie  entire  lung. 

At  this  tinie^  as  a  rule,  no  suspicion  enters  the  mind  of  the  practitione 
that  the  c&se  is  anything  but  one  of  frank  lobar  pneumonia.  Occasiona!l| 
there  may  be  suspicious  circumstances  in  the  history  of  the  patient  or  in  his^ 
fajuily;  but,  as  a  rule,  no  stress  is  laid  upon  them  in  view  of  tlie  intense  and 
characteristic  mode  of  onset.  Between  the  eighth  and  tenth  day,  instead 
of  the  expected  crisis,  the  condition  becomes  aggravated,  tlie  temperature 
irregular^  and  the  pulse  more  rapid.  There  may  be  sweating,  and  the  exf 
toration  beomes  muco-purulcnt  and  greenish  in  color — a  point  of  special 
importance,  to  which  Traube  called  attention.  Even  in  tlie  second  or  thud 
week,  with  the  persistence  of  tliese  symptoms,  the  physician  tries  to  consolf 
himself  with  the  idea  that  the  case  is  one  of  unresolved  pneumouia,  and  tha 
all  will  yet  be  well.  Gradually,  however,  the  severity  of  the  symptoms,  thd 
jircsence  of  physical  signs  indicating  t^oftening,  the  existence  of  elastic  iksm 
and  tubercle  bacilli  in  the  s|iutuui  present  the  mournful  proofs  that  the  case  i 
one  of  acute  pneumonic  phthisis.  Death  may  occur  on  t!ie  sixth  day,  as 
a  case  of  Tendcloo's.  Tlie  earliest  death  in  my  series  was  on  the  thirteenth  day. 
A  majority  of  tlie  cases  drag  on,  and  death  does  not  occur  until  the  third 
month.  In  a  few  cases,  even  after  a  stormy  onset  and  active  course,  the 
symptoms  subside  and  the  patient  passes  into  the  chronic  stage.  ^y 

Diagnosis.— Waters,  of  Liverpool,  who  gave  an  admirable  description  o^H 
these  eases,  called  attention  to  the  difficulty  in  distinguisliing  tliem  from  or- 
dinary pneumonia.  Certainly  the  mode  of  onset  alfords  no  criterii^n  whatever. 
A  healthy,  robustdooking  young  Irishman,  a  cab-driver,  who  had  been  kept 
waiting  on  a  cold,  blustering  night  until  tliree  in  the  mornings  was  seized  t!ie 
next  afternoon  with  a  violent  chill,  and  the  following  day  was  admitted  to 
my  wards  at  the  University  Hospital,  Philadelphia.  He  w^as  made  the  sub- 
ject of  a  clinical  lecture  on  the  lifth  day,  when  there  was  absent  no  single 
feature  in  history,  symptoms,  or  pliysical  signs  of  acute  lobar  pneumonia  of 
the  right  upfier  lobe.  It  was  not  until  ten  days  later,  when  bacilli  were  found 
in  his  expectoration,  that  we  were  made  aware  of  the  true  nature  of  the  case. 
I  know  of  no  criterion  by  wliicli  cases  of  this  kind  can  l>e  distinguished  in  thfl 
early  stage.  A  point  to  wliich  Traube  called  attention,  and  which  is  aL 
referred  to  as  important  by  Herard  and  Cornil^  ia  the  absence  of  breath-soundil 
in  the  consolidated  region;  but  this,  I  am  sure,  does  not  hold  gc*od  in  alt' 
cases.  The  tubular  breathing  may  be  intense  and  marked  as  early  as  the 
fourth  day;  and  again,  how  common  it  is  to  have,  as  one  of  the  earliest  and 
most  suggestive  sym)>tonis  of  lobar  pneumonia,  suppression  or  enfeeblement  of 
the  vesicular  murmur !     In  many  cases,  liowever,  there  are  suspicious  circum- 
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stances  in  the  onset:  the  patient  has  been  in  bad  health,  or  may  have  had 
prenouB  pulmonary  trouble,  or  there  are  recurring  chills.  Careful  examina- 
tion of  the  sputum  and  a  study  of  the  physical  signs  from  day  to  day  can 
tlone  determine  the  true  nature  of  the  case.  In  one  of  my  cases  the  bacilli 
were  found  on  the  fourth  ,day.  A  point  of  some  moment  is  the  character  of 
the  fever,  which  in  true  pneumonia  is  more  continuous,  particularly  in  severe 
ciBes,  whereas  in  this  form  of  tuberculosis  remissions  of  1.5**  or  2°  are  not 
infrequent 

Acnte  Tabercnlons  Broncho-pnenmonia. — Acute  tuberculous  broncho-pneu- 
monia is  more  common,  particularly  in  children,  and  forms  a  majority  of  the 
cases  of  phthisis  florida,  or  "galloping  consumption."  It  is  an  acute  caseous 
broncho-pneumonia,  starting  in  the  smaller  tubes,  which  become  blocked  with 
1  cheesy  substance,  while  the  air-cells  of  the  lobule  are  filled  with  the  products 
of  a  catarrhal  pneumonia.  In  the  early  stages  the  areas  have  a  grayish  red, 
later  an  opaque  white,  caseous  appearance.  By  the  fusion  of  contiguous 
maases  an  entire  lobe  may  be  rendered  nearly  solid,  but  areas  of  crepitant  air 
tissue  can  usually  be  seen  between  the  groups.  This  is  not  an  uncommon 
picture  in  the  acute  phthisis  of  adults,  but  it  is  still  more  frequent  in  children. 
The  following  is  an  extract  from  the  post  mortem  report  of  a  case  on  a  child 
iged  four  months,  who  died  in  the  sixth  week  of  illness :  "On  section,  the 
ri^t  upper  lobe  is  occupied  with  caseous  masses  from  5  to  12  mm.  in  diameter, 
separated  from  each  other  by  an  intervening  tissue  of  a  deep  red  color.  The 
bronchi  are  filled  with  cheesy  substance.  The  middle  and  lower  lobes  are 
studded  with  tubercles,  many  of  which  are  becoming  caseous.  Toward  the 
diaphragmatic  surface  of  the  lower  lobe  there  is  a  small  cavity  the  size  of  a 
marble.  The  left  lung  is  more  crepitant  and  uniformly  studded  with  tubercles 
of  all  sizes,  some  as  large  as  peas.  The  bronchial  glands  are  very  large,  and 
one  contains  a  tuberculous  abscess." 

There  is  a  form  of  tuberculous  aspiration  pneumonia,  to  which  Baumler 
has  called  attention,  occurring  as  a  sequence  of  ha?moptysis,  and  due  to  the 
i«piration  of  blood  and  the  contents  of  pulmonary  cavities  into  the  finer  tubes. 
There  are  fever,  dyspnoea,  and  signs  of  a  diffuse  broncho-pneumonia.  Some 
of  theae  cases  run  a  very  rapid  course,  and  are  examples  of  galloping  eon- 
?mnption  following  haemoptysis.  This  accident  may  occur  not  only  early  in 
the  disease,  but  may  follow  hemorrhage  in  a  well-marked  pulmonary  tuber- 
culosis. 

In  children  the  enlarged  bronchial  glands  usually  surround  the  root  of  the 
Innp,  and  even  pass  deeply  into  the  substance,  and  the  lobules  are  often  in- 
volved by  direct  contact. 

In  other  cases  the  caseous  broncho-pneumonia  involves  groups  of  alveoli 
or  lobules  in  different  portions  of  the  lungs,  more  commonly  at  both  apices, 
forming  areas  from  1  to  3  cm.  in  diameter.  The  size  of  the  mass  depends 
^fH?  upon  that  of  the  bronchus  involved.  There  are  cases  which  probably 
should  come  in  this  category,  in  which,  with  a  history  of  an  acute  illness  of 
f^m  four  to  eight  weeks,  the  lungs  are  extensively  studded  with  large  gray 
^nbercles,  ranging  in  size  from  5  to  10  mm.  In  some  instances  there  are 
fbeegy  masses  the  size  of  a  cherry.  All  of  these  are  grayish-white  in  color, 
'hi^inctly  cheesy,  and  between  the  adjacent  ones,  particularly  in  the  lower 
'<*e.  there  may  be  recent  pneumonia,  or  the  condition  of  lung  which  has  been 
14 
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tcrnn^d  splenizution.  In  a  case  of  this  kind  at  tlip  Philadelphia  Hf>^pif 
death  took  place  about  the  eigltth  week  from  the  abrupt  ♦inset  of  the  iUnt^fi 
with  hjpmorrhage.  TJicre  were  no  extensive  areas  of  consolidation,  but  the 
cheesy  nodules  were  uniformly  scattered  throughout  both  lungs.  Xo  softening 
had  taken  place. 

Secondary  infeetions  are  not  uncommon ;  but  Prudden  was  able  to  show 
that  the  tubercle  bacillus  could  produce  not  only  dif^tinct  tubercle  nodule*^,  but 
also  the  various  kinds  of  exudative  pneumonia,  the  exudates  varying  in  ap- 
pearance in  different  easts,  which  phenomena  occurred  absolutely  without  the 
intervention  of  other  organisms.  The  fact  that  tlicse  hitter  had  not  sub- 
setjiiently  crept  in  was  shown  by  cultures  at  the  autopsy  on  the  affected  animal. 

Symitoms. — The  symptoms  of  acute  broncho-pntunionic  phthli?!!*  are  very 
variable.  In  adults  the  disease  may  attack  persons  in  good  health,  but  over- 
worked or  "run  down"  from  any  cause.  HLemorrhage  initiates  the  attack  in  a 
few  cases.  There  may  be  repeated  chills;  the  temperature  is  high,  the  pul&e 
rapid,  and  the  respirationB  are  increased.  The  loss  of  flesh  and  strength  iA 
very  striking.  ■ 

The  physical  signs  may  at  first  l>e  uncertain  and  indefinite,  but  finally 
t h  e re  a  re  a  rea s  of  i  m  pa  i  red  r e^ o u  a  u  ce ,  usu ally  at  the  a  j> i ces  ;  the  1 ) rea t h 
sounds  are  harsh  and  tubular,  witli  numerous  rales.  The  sputum  may  early 
show  elastic  tissue  and  tubercle  bacilli.  In  the  acute  cases,  within  three 
weeks,  the  patient  may  be  in  a  marked  typhoid  state,  with  delirium,  dry 
tongue,  and  liigh  fever.  Death  may  occur  within  three  w^eeks.  In  other 
eases  the  onset  is  severe,  with  high  fever,  rapid  loss  of  flesh  and  strength, 
and  signs  of  extensive  unilateral  or  bilateral  disease.  8oftening  takes  place; 
there  are  sweats,  chills,  and  progressive  emaciation,  and  all  the  features  of 
phthisis  ftorida.  Six  or  eight  weeks  later  the  patient  may  hegin  to  improve, 
the  fever  lessens,  the  general  sym|itonis  abate,  and  a  case  which  looked  as  if  it 
would  certainly  terminate  fatally  within  a  few  wrecks  drags  on  and  becomes 
chronic. 

In  children  the  disease  most  commonly  follows  the  infectious  diseases, 
particidarly  measles  and  whooping  cough.  At  least  three  (groups  of  these 
tuberculous  broncho-pneunionias  may  he  recognized.  In  the  first  the  child 
is  taken  ill  suddenly  while  teething  or  during  convaleBcence  from  fever;  the 
temperature  rises  rapidly,  the  cough  is  severe,  and  there  may  l>e  signs  of  eoo- 
Folidntion  at  one  ^>r  both  apices  with  rah*s.  Deatli  may  occur  w^ithin  a  few 
days,  and  the  lung  shows  areas  of  broncho-pneumonia,  with  perliaps  here  and 
there  scattered  opaque  grayish-yellow  nodules.  Macroscopically  the  affection 
does  not  lo<ik  tuberculous,  but  histologically  miliary  granulations  and  bacilli 
may  be  found.  Tubercles  are  usually  present  in  the  bronchial  glands,  but 
the  appearance  of  tlie  bronclio-pneumonia  may  be  exceedingly  deceptive,  and 
it  may  require  careful  micro8co])ic  examination  to  determine  its  tuberculous 
character.  The  second  group  is  represented  by  the  case  of  the  child  previously 
quoted,  who  died  at  the  sixth  week  with  the  ordinary  symptoms  of  severe 
broncho-pneumonia.  And  the  third  group  is  that  in  which,  durinv  the  con- 
valescence from  an  infectious  disease,  the  child  is  taken  ill  with  fever,  cough, 
and  shortness  of  breath.  The  severity  of  the  symptoms  abates  within  the 
first  fortnight ;  Imt  there  is  loss  of  flesh,  the  general  condition  is  bad,  and  the 
physical  examination  shows  the  presence  of  scattered  rales  tliroughout  the 
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hmgi,  and  here  and  there  areas  of  defective  resonance.  The  child  has  sweats, 
tlie  fc?er  becomes  hectic  in  character,  and  in  many  cases  the  clinical  picture 
gndoally  passes  into  that  of  chronic  phthisis. 

2.  Chronic  Ulcerative  Tuberculosis  of  the  Lungs. 

Under  this  heading  may  be  grouped  the  great  majority  of  cases  of  pul- 
monary tuberculosis,  in  which  the  lesions  proceed  to  ulceration  and  softening, 
and  ultimately  produce  the  well-known  picture  of  chronic  phthisis. 

Xarbid  Anatomy. — Inspection  of  the  lungs  shows  a  remarkable  variety  of 
lesionfl,  comprising  nodular  tubercles,  diffuse  tuberculous  infiltration,  caseous 
miiees,  pneumonic  areas,  cavities  of  various  sizes,  with  changes  in  the  pleura, 
bronchi,  and  bronchial  glands. 

The  Distribution  of  the  Lesions. — For  years  it  has  been  recognized 
that  the  most  advanced  lesions  are  at  the  apices,  and  that  the  disease  pro- 
grefises  downward,  usually  more  rapidly  in  one  of  the  lungs.  This  general 
statement,  which  has  passed  current  in  the  text-books  ever  since  the  masterly 
description  of  Laennec,  has  been  carefully  elaborated  by  Kingston  Fowler, 
who  finds  that  the  disease  in  its  onward  progress  through  the  lungs  follows, 
in  a  majority  of  the  cases,  distinct  routes.  In  the  upper  lobe  the  primary 
lesion  is  not,  as  a  rule,  at  the  extreme  apex,  but  from  an  inch  to  an  inch  and 
a  half  below  the  summit  of  the  lung,  and  nearer  to  the  posterior  and  external 
borders.  The  lesion  here  tends  to  spread  downward,  probably  from  inhala- 
tion of  the  virus,  and  this  accounts  for  the  frequent  circumstance  that  exami- 
nation behind,  in  the  supra-spinous  fossa,  will  give  indications  of  disease 
before  any  evidences  exist  at  the  apex  in  front.  Anteriorly  this  initial  focus 
corresponds  to  a  spot  just  below  the  centre  of  the  clavicle,  and  the  direction 
of  extension  in  front  is  along  the  anterior  aspect  of  the  upper  lobe,  along  a  line 
nmning  about  an  inch  and  a  half  from  the  inner  ends  of  the  first,  second, 
and  third  interspaces.  A  second  less  common  site  of  the  primary  lesion  in 
the  apex  "corresponds  on  the  chest  wall  with  the  first  and  second  interspaces 
below  the  outer  third  of  the  clavicle."  The  extension  is  downward,  so  that 
ibe  outer  part  of  the  upper  lobe  is  chiefly  involved. 

In  the  middle  lobe  of  the  right  lung  the  affection  usually  follows  disease 
of  the  upper  lobe  on  the  same  side.  In  the  involvement  of  the  lower  lobe 
the  first  secondar}'  infiltration  is  about  an  inch  to  an  inch  and  a  half  below 
the  posterior  extremity  of  its  apex,  and  corresponds  on  the  chest  wall  to  a 
^t  opposite  the  fifth  dorsal  spine.  This  involvement  is  of  the  greatest  im- 
portance clinically,  as  "in  the  great  majority  of  cases,  when  the  physical  signs 
of  the  disease  at  the  apex  are  sufficiently  definite  to  allow  of  the  diagnosis  of 
phthisis  being  made,  the  lower  lobe  is  already  affected."  Examination,  there- 
f'^re,  should  be  made  carefully  of  this  posterior  apex  in  all  suspicious  cases. 
'd  this  situation  the  lesion  spreads  downward  and  laterally  along  the  lino 
f'f  the  interlobular  septa,  a  line  which  is  marked  by  the  vertebral  border 
of  the  scapula,  when  the  hand  is  placed  on  the  opposite  scapula  and  the 
fibow  raised  above  the  level  of  the  shoulder.  Once  present  in  an  apex,  the 
<l*«aie  usually  extends  in  time  to  the  opposite  upper  lobe;  but  not,  as  a 
"J*,  until  the  apex  of  the  lower  lobe  of  the  lung  first  affected  has  been 
litacked. 
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Of  427  cases  above  mentioned,  the  right  apex  was  involved  in  172,  flie 
left  in  130,  both  in  111. 

Lesions  of  the  base  may  be  primary,  though  this  is  rare.  Percy  Kidd 
makes  the  proportion  of  basic  to  apical  phthisis  1  to  500,  a  smaller  number 
than  existed  in  my  series.  In  very  chronic  cases  there  may  be  arrested  lefflom 
at  the  apex  and  more  recent  lesions  at  the  base. 

Summary  of  tiik  Lesioxs  in  Cjikonic  Ulcerative  Piithiws. — (a) 
Miliary  Tubercles. — They  have  one  of  two  distributions:  (1)  A  dissemination 
due  to  aspiration  of  tuberculous  material,  the  tubercles  being  situated  in  the 
air-cells  or  the  walls  of  the  smaller  bronchi;  (2)  the  distribution  due  to 
dissemination  of  tubercle  bacilli  by  the  lymph  current,  the  tubercles  being 
scattered  about  the  old  foci  in  a  radial  manner — the  secondary  crop  of  Laen- 
nec.  Much  more  rarely  there  is  a  scattered  dissemination  from  infection  here 
and  there  of  the  smaller  vessels,  the  tubercles  then  being  situated  in  the  vcMel 
walls.  Sometimes,  in  cases  with  cavity  formation  at  the  apex,  the  greater 
part  of  tlie  lower  lobes  presents  many  groups  of  firm,  sclerotic,  miliary  tuber- 
cles, which  may  indeed  form  the  distinguishing  anatomical  feature — a  chronic 
miliary  tuberculosis. 

(b)  Tuberculous  Broncho-imeumonia, — In  a  large  proportion  of  the  cases 
of  chronic  phthisis  the  terminal  bronchiole  is  the  point  of  origin  of  the  process, 
conse(|uently  we  find  the  smaller  bronchi  and  their  alveolar  territories  blocked 
with  the  accumulated  products  of  inflammation  in  all  stages  of  caseaiion. 
At  an  early  period  a  cross-section  of  an  area  of  tuberculous  broncho-pneumonia 
gives  the  most  characteristic  appearance.  The  central  bronchiole  is  seen  ac 
a  small  orifice,  or  it  is  plugged  with  cheesy  contents,  while  surrounding  it  '\i 
a  caseous  nodule,  the  so-called  peribronchial  tubercle.  The  longitudinal  sec- 
tion has  a  somewhat  dendritic  or  foliaceous  appearance.  The  condition  of  the 
picture  d(»pends  much  upon  the  slowness  or  rapidity  with  which  the  proceK 
has  advanced.    The  following  changes  may  occur: 

Ulceration, — When  tlie  caseation  takes  place  rapidly  or  ulceration  occun 
in  the  broncliial  wall,  the  mass  may  break  down  and  form  a  small  cavity. 

Sclerosis. — In  other  instances  the  process  is  more  chronic,  and  fibroi( 
changes  gradually  produce  a  sclerosis  of  the  affected  area.  The  sclerosis  ma.^ 
be  confined  to  the  nuirgin  of  the  mass,  forming  a  limiting  capsule,  withii 
which  is  a  uniform,  firm,  cheesy  substance,  in  which  lime  salts  are  oftei 
deposited.  This  represents  the  healing  of  one  of  these  areas  of  caseoui 
broncho-pneumonia.  It  is  only,  however,  when  complete  fibroid  transforma 
tion  or  calcification  has  occurred  tliat  we  can  really  speak  of  healing.  In  man; 
instances  the  colonies  of  miliary  tubercles  about  these  masses  show  that  th« 
virus  is  still  active  in  them.  Subsequently,  in  ulcerative  processes,  these  cal 
careous  bodies — lung-stones,  as  they  are  sometimes  called — may  be  expec 
torated. 

(c)  Pneumonia. — An  important  though  secondary  place  is  occupied  b; 
inflammation  of  the  alveoli  surrounding  the  tubercles,  which  become  filled  witl 
epithelioid  cells.  The  consolidation  may  extend  for  some  distance  about  th 
tuberculous  foci  and  unite  them  into  areas  of  uniform  consolidation.  Al 
though  in  some  instances  this  infiammatory  process  may  be  simple,  in  other 
it  is  undoubtedly  specific.  It  is  excited  by  the  tubercle  bacilli  and  is 
manifestation  of  their  action.     It  may  present  a  very  varied  appearance;  i; 
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some  instances  resembling  closely  ordinary  red  hepatization,  in  others  being 
more  homogeneous  and  infiltrated,  the  so-called  infiliraiion  tuberculeuse  of 
Lieimec.  In  other  cases  the  contents  of  the  alveoli  undergo  fatty  degenera- 
tion, and  appear  on  the  cut  surface  as  opaque  white  or  yellowish-white  bodies; 
In  early  phthisis  much  of  the  consolidation  is  due  to  this  pneumonic  infiltra- 
tion, which  may  surround  for  some  distance  the  smaller  tuberculous  foci. 

{d)  Cavities. — A  vomica  is  a  cavity  in  the  lung  tissue,  produced  by  necro- 
sis and  ulceration.  The  process  usually  begins  in  the  wall  of  the  bronchus  in 
a  tuberculous  area.  Dilatation  is  produced  by  retained  secretion,  and  necrosis 
and  ulceration  of  the  wall  occur  with  gradual  destruction  of  the  contiguous 
tiflBoes.  By  extension  of  the  necrosis  and  ulceration  the  cavity  increases,  con- 
tignoDS  ones  unite,  and  in  an  affected  region  there  may  be  a  series  of  small 
acaT&tions  communicating  with  a  bronchus.  In  nearly  all  instances  the  pro- 
cess extends  from  the  bronchi,  though  it  is  possible  for  necrosis  and 
softening  to  take  place  in  the  centre  of  a  caseous  area  without  primary 
involvement  of  the  bronchial  wall.  Three  forms  of  cavities  may  be  recog- 
nized. 

The  fresh  ulcerative,  seen  in  acute  phthisis,  in  which  there  is  no  limiting 
membrane,  but  the  walls  are  made  up  of  softened,  necrotic,  and  caseous  masses. 
A  unll  vomica  of  this  sort,  situated  just  beneath  the  pleura,  may  rupture  and 
eaoM  pneumothorax.  In  cases  of  acute  tuberculo-pneumonic  phthisis  they 
may  be  large,  occupying  the  greater  portion  of  the  upper  lobe.  In  the  chronic 
nlcentive  phthisis  cavities  of  this  sort  are  invariably  present  in  those  por- 
tions of  the  lung  in  which  the  disease  is  advancing.  At  the  apex  there  may 
be  a  large  old  cavity  with  well-defined  walls,  while  at  the  anterior  margin 
of  the  upper  lobes,  or  in  the  apices  of  the  lower  lobes,  there  are  recent  ulcerat- 
ing cavities  communicating  with  the  bronchi. 

Cavities  with  Well-defined  Walls, — A  majority  of  the  cavities  in  the  chronic 
form  of  phthisis  have  a  well-defined  limiting  membrane,  the  inner  surface 
of  which  constantly  produces  pus.  The  walls  are  crossed  by  trabeculae  which 
represent  remnants  of  bronchi  and  blood-vessels.  Even  the  cavities  with  the 
well-defined  walls  extend  gradually  by  a  slow  necrosis  and  destruction  of  the 
contiguous  lung  tissue.  The  contents  are  usually  purulent,  similar  in  charac- 
ter to  the  grayish  nummular  sputa  coughed  up.  Not  infrequently  the  mem- 
brane is  vascular  or  it  may  l)e  ha*morrhagic.  Occasionally,  when  gangrene  has 
occurred  in  the  wall,  the  contents  are  horribly  fetid.  These  cavities  may  oc- 
cupy the  greater  portion  of  the  apex,  forming  an  irregular  series  which  com- 
municate with  each  other  and  with  the  bronchi,  or  the  entire  upper  lobe  ex- 
cept the  anterior  margin  may  be  excavated,  forming  a  thin-walled  cavity.  In 
rare  instances  the  process  has  proceeded  to  total  excavation  of  the  lung,  not  a 
remnant  of  which  remains,  except  perhaps  a  narrow  strip  at  the  anterior  mar- 
gin. In  a  case  of  this  kind,  in  a  young  girl,  the  cavity  hold  40  fluid  ounces, 
in  another  42  ounces. 

Quiescent  Cavities. — When  quite  small  and  surrounded  by  dense  cicatricial 
tisnie  communicating  with  the  bronchi  they  form  the  cicatrices  fistuleuses  of 
I-iennec.  Occasionally  one  ap)ex  may  be  represented  by  a  series  of  these  small 
cavities,  surrounded  by  dense  fibrous  tissue.  The  lining  membrane  of  tliese 
'Jd  cavities  may  be  quite  smooth,  almost  like  a  mucous  membrane.  Cavities 
of  any  size  do  not  heal  completely. 
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Ceases  are  riftt'ii  sc^n  in  whidi  it  has  been  siippoeod  that  a  cavity  has  healedfl 
but  the  signs  of  excavatioD  are  Dotoriously  uncGrtain,  and  there  may  be  peo4 
toriloqny  and  caveinuus  sounds  with  gurgling  re6<mant  rales  in  an  area  of 
consolidation  elose  to  a  large  brontlms. 

In  the  formation  of  cavities  the  blood  vessels  gradually  become  closed  by 
an  obliterating  inflaimnation.    They  are  the  last  structures  to  yield  and  may 
be  eoinpletely  exposed  in  a  cavity,  even  when  tlie  circulation  is  still  going  on 
in  thcni.     l-nfortunately,  tlie  erosion  of  a  large  vessel  which  has  not  yet  been 
obliterated  is  by  no  means  infrequent,  and  causes  profuse  and  often  fatal  hmm 
orrhage.     Another  common  event  is  the  formation  of  aneurisms  on  the  artfl 
rics  running  in  the  walls  of  cavities.     These  nuiy  be  small,  bunch-like  dilat 
tions,  or  tJiey  may  form  sacs  the  size  of  a  walnut  or  even  larger.     Rasmuasel 
Douglas  PowelK  and  others  have  called  attcDtion  to  tlieir  importance  in  ha?ii 
optysis,  under  which  section  they  are  dealt  with  more  fully. 

And,  finally,  about  cavities  of  all  sorts,  the  connective  tisgue  grows,  tend- 
ing to  limit  their  extent.     The  thickening  is  particularly  markt^  beneath 
pleura,  and  in  chronic  cases  an  entire  apex  may  be  converted  into  a  mass 
fibrous  tissue,  inclosing  a  few  small  cavities. 

(e)  Pleura. — Practically^  in  all  eases  of  chronic  plithisis  the  pleura  is  ii 
volved.  Adhesions  take  place  which  may  be  thin  and  readily  torn,  or  dens 
and  firm,  uniting  layers  of  from  2  to  ♦>  mm.  in  thickness.  Tliis  pleurisy  maj 
be  simple,  but  in  many  cases  it  is  tuberculous,  and  miliary  tubercles  or  cas 
ous  masses  are  seen  in  the  thickened  membrane.  Effusion  is  not  at  all  infr 
*pH  nt,  either  serous,  purulent,  or  hamiorrhagic.  Pneumothorax  is  a  commo 
accident, 

(/)  Changes  in  the  smaUer  bronchi  control  the  situation  in  the  early  sta 
of  tuberculous  phthisis,  and  play  an  important  role  throu<^hout  the  disea^ 
The  process  very  often  begins  in  the  walls  of  the  smaller  tubes  and  leads 
caseation,  distention  with  products  of  intlammation,  and  broncho-pneumonia 
of  the  lobules.  In  many  cases  the  visible  implication  of  the  bronchus  is  aa^ 
extension  upward  of  a  process  which  has  begun  in  the  smallest  brouchiol^^l 
This  involvement  weakens  tfie  wall,  leading  to  bronchiectasis,  not  an  uneom- 
mou  event.  The  mucous  membrane  of  the  larger  bronchi,  which  is  usually 
involved  in  a  chronic  catarrh,  is  more  or  legs  swollen,  and  in  some  instances 
ulcerated.  Besides  these  specific  Ice  ions,  they  may  be  the  seat,  especially  in 
chiklren,  of  inflammation  due  tn  secondary  invasion,  most  frequently  by  the 
Microeocms  lanreolains,  with  the  production  of  a  broncho-pneunuinia, 

(g)   The  hronvhiai  glands,  in  the  more  acute  cases,  are  swollen  and  n?dema 
tons.     Miliary  tubercles  and  caseous  foci  are  usually  present.     In  cases 
chronic  tuberculosis  the  caseous  areas  are  common,  calcification  may  occi 
and  not  infrequently  purulent  softening. 

(h)   Changf\^'  in  (he  Other  Organs. — Of  tln-se,  luherculosis  is  the  most  c<j] 
mon.     In  my  series  of  autopsies  the  brain  presented  tuberculous  lesions  in  31,1 
the  spleen  in  33,  the  liver  in  1^,  the  kidne}^  in  32,  the  intestines  in  65,  and 
the  pericardium  in  7.     Other  groups  of  lymphatic  glands  besides  the  bron- 
cJiial  may  be  affected. 

Amtjloid  change  may  occur  in  the  liver,  spleen,  kidneys,  and  mucous  mem- 
brane of  the  intestines.     The  h'tu-r  is  often  the  seat  of  extensive  fatty  infiltn 
tion,    which    may    cause   marked    enlargement.     The   intestinal    tubercuh 
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1  occurs  in  advanced  cases  and  is  responsible  in  great  part  for  the  troublesome 
diarrhoea. 

Endocarditis  is  not  very  common,  and  was  present  in  12  of  my  post 
mortems  and  in  27  of  Percy  Kidd's  500  cases.  Tubercle  bacilli  have  been 
found  in  the  vegetations.  Tubercles  may  be  present  on  the  endocardium, 
particularly  of  the  right  ventricle. 

The  larynx  is  frequently  involved,  and  ulceration  of  the  vocal  cords  and 
detraction  of  the  epiglottis  are  not  at  all  uncommon. 

Xodes  of  Onset. — We  have  already  seen  that  tuberculosis  of  the  lungs  may 
occur  as  the  chief  part  of  a  general  infection,  or  may  set  in  with  symptoms 
which  closely  simulate  acute  pneumonia.  In  the  ordinary  type  of  pulmonary 
tuberculosis  the  invasion  is  gradual  and  less  striking,  but  presents  an  ex- 
traordinarily diverse  picture,  so  that  the  practitioner  is  often  led  into  error. 
.\mong  the  most  characteristic  modes  of  onset  are  the  following: 

(a)  Latent  Types. — It  is  probable  that  many  slight,  ill-defined  ailments 
are  due  to  a  local  unrecognized  tuberculosis  of  the  lung.  In  the  history  of 
patients  with  tuberculosis  such  attacks  are  not  infrequently  mentioned. 

The  disease  makes  considerable  progress  before  there  are  serious  symp- 
toms to  arouse  the  attention  of  the  patient.  In  workingmen  the  disease  may 
even  advance  to  excavation  of  an  apex  before  they  seek  advice.  It  is  not  a 
little  remarkable  how  slight  the  lung  symptoms  may  have  been. 

The  8}7nptoms  may  be  masked  by  the  existence  of  serious  disease  in  other 
organs,  as  in  the  peritoneum,  intestines,  or  bones. 

(4)  With  Symptoms  of  Dyspepsia  and  An-^mia. — The  gastric  mode  of 
onset  is  very  common,  and  the  early  manifestations  may  be  great  irritability 
of  the  stomach  with  vomiting  or  a  type  of  acid  dyspepsia  with  eructations. 
In  young  girls  (and  in  children)  with  this  dyspepsia  there  is  very  frequently 
a  pronounced  chloro-anaemia,  and  the  patient  complains  of  palpitation  of  the 
heart,  increasing  weakness,  slight  afternoon  fever,  and  amenorrhoea. 

(c)  Malabial  Symptoms. — In  a  considerable  number  of  cases  the  onset 
«f  pulmonary  tuberculosis  is  with  symptoms  which  suggest  malarial  fever. 
The  patient  has  repeated  paroxysms  of  chills,  fevers,  and  sweats,  which  may 
recur  with  great  regularity.  In  districts  in  which  malaria  prevails  there  is 
no  more  common  mistake  than  to  confound  the  initial  rigors  of  pulmonary 
tuberculosis  with  it. 

(d)  Onset  with  Pleurisy. — The  first  symptoms  may  be  a  dry  pleurisy 
^ver  an  apex,  with  persistent  friction  murmur.  In  other  instances  the  pul- 
monar}'  symptoms  have  followed  an  attack  of  pleurisy  witli  effusion.  The 
exudate  gradually  disappears,  but  the  cough  persists  and  the  patient  becomes 
feverish,  and  gradually  signs  of  disease  at  one  apex  become  manifest.  About 
'•nMhird  of  all  cases  of  pleurisy  with  effusicm  subse(iuently  havo  pulmonary 
tuberculosis. 

{e)  With  Laryngeal  Symptoms. — The  primary  localization  may  be  in 
tlif^  larynx,  though  in  a  majority  of  the  instances  in  which  huskiness  and 
larvngeal  symptoms  are  the  first  noticeable  features  of  the  disease  there  are 
'inubtless  foci  already  existing  in  the  lung.  The  group  of  cases  in  which 
fftr  many  months  throat  and  larynx  symptoms  precede  the  manifestations  of 
pulmonary  tuberculosis  is  a  very  important  one. 

(/)  Onset  with   HiEMOPTYSis. — Frequently  the  very  first  symptom  is 
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a  brisk  haemorrhage  from  tlie  lungs^  following  which  the  pulmonary  symptomi 
may  come  on  with  great  rapidity.  In  other  cases  the  hsemoptysis  recurs,  and 
it  may  be  months  before  the  symptoms  become  well  established.  In  a  majority 
of  these  cases  the  local  tuberculous  lesion  exists  at  the  date  of  the  hsemoptjfsii. 

(g)  With  Tubeboulosis  op  the  Cebvioo-axillaby  Glands. — Preceding 
the  onset  of  pulmonary  disease  for  months,  or  even  for  years^  the  lymph- 
glands  of  the  neck  or  of  the  neck  and  axilla  of  one  side  may  be  enlarged. 
These  eases  are  by  no  means  infrequent,  and  they  are  of  importance  because 
of  the  latency  of  the  pulmonary  lesions.  Nowadays,  when  operative  interfer- 
ence is  so  common,  it  is  well  to  bear  in  mind  that  in  such  patients  the  corre- 
sponding apex  of  the  lung  may  be  extensively  involved. 

(h)  Bkonchial  Symitoms. — And,  lastly,  in  by  far  the  largest  number  of 
all  cases  the  onset  is  with  a  bronchitis,  or,  as  the  patient  expresses  it,  a  neg- 
lected cold.  There  has  been,  perhaps,  a  liability  to  catch  cold  easily  or  the 
patient  has  been  subject  to  naso-phar}'ngcal  catarrh;  then,  following  some 
unusual  exposure,  a  cough  begins,  which  may  be  frequent  and  very  irritating. 
Tlie  examination  of  the  lungs  may  reveal  localized  moist  sounds  at  one  apex 
and  perliaps  wheezing  bronchitic  rales  in  other  parts.  In  a  few  cases  the 
early  symptonis  are  often  suggestive  of  asthma  with  marked  wheezing  and 
diffuse  piping  r&les. 

Symptoms. — In  discussing  the  symptoms  it  is  usual  to  divide  the  disease 
into  three  periods:  the  first  embracing  the  time  of  the  growth  and  develop- 
ment of  the  tubercles;  the  second,  when  they  soften;  and  the  third,  when 
there  is  a  formation  of  cavities.  Unfortunately,  these  anatomical  stages  can 
not  be  satisfactorily  correlated  with  corresponding  clinical  periods,  and  we 
often  find  that  a  patient  in  the  third  stage  with  a  well-marked  cavity  is  in 
a  far  better  condition  and  has  greater  prosix'cts  of  recovery  than  a  patient  in 
the  first  stage  with  diffuse  consolidation.  It  is  therefore  better  perhaps  to 
disregard  them  altogether. 

Ix)CAL  Symptoms. — Pain  in  the  chest  may  be  early  and  troublesome  or 
absent  throughout.  It  is  usually  associated  with  pleurisy,  and  may  be  sharp 
and  stabbing  in  character,  and  either  constant  or  felt  only  during  coughing. 
Perhaps  the  commonest  situation  is  in  the  lower  thoracic  zone,  though  in 
some  instances  it  is  k^neath  the  scapula  or  referred  to  the  apex.  The  attacks 
may  recur  at  long  intervals.  Intercostal  neuralgia  occasionally  occurs  in  the 
course  of  ordinary  pulmonary  tuhereulosis. 

Cough  is  one  of  the  earliest  symptoms,  and  is  present  in  the  majority  of 
casi^  from  kginning  to  md.  There  is  nothing  piH:'uliar  or  distinctive  about 
it.  .\t  first  dry  and  hacking,  and  |H»rhaps  si\in^ly  exciting  the  attention  of 
the  patient,  it  subset juently  lHH*omes  Kx>ser.  more  constant,  and  associated  with 
a  glairy,  muco-purulent  exjHH-toration.  In  the  early  stages  of  the  disease  the 
cough  is  bronihiiil  in  its  origin.  When  cavities  have  formed  it  becomes  more 
paroxysmal,  and  is  most  marked  in  the  morning  or  after  a  sleep.  Cough  is 
not  a  ct)nstant  symptom,  however,  and  a  fuitient  may  present  himself  with 
well-marked  excavation  at  one  apex  wlio  will  dtvlare  tliat  he  has  had  little  or 
no  cough.  S(\  Um\  there  may  he  wi  ll-ntarked  physical  signs,  dulness  and 
moist  sounds,  witlituit  either  ex|Hvtora!ion  or  rough.  In  well-established 
cases  the  niHturnal  parowsms  are  most  distressing  and  prevent  sleep.  The 
cough  may  Iv  of  sueii  iH'rsisteneo  and  severity  as  to  cause  vomiting,  and  the 
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patient  becomes  rapidly  emaciated  from  loss  of  food — Morton's  cough 
iPhthisiologia,  1689,  p.  101).  The  laryngeal  complications  give  a  peculiarly 
husky  quality  to  the  cough,  and  when  erosion  and  ulceration  have  proceeded 
fir  in  the  vocal  cords  the  coughing  becomes  much  less  effective. 

Sputum. — ^This  varies  greatly  in  amount  and  character  with  the  different 
lUgw.  There  are  patients  with  well-marked  local  signs  at  one  apex,  with 
slight  cough  and  moderately  high  fever,  without  from  day  to  day  a  trace  of 
«'xpwtoration.  So,  also,  there  are  instances  with  the  most  extensive  con- 
solidation (caseous  pneumonia)  and  high  fever,  but  without  enough  expec- 
toration to  enable  an  examination  for  bacilli  to  be  made.  In  the  early  stage 
of  puhnonary  tuberculosis  the  sputum  is  chiefly  catarrhal  and  has  a  glairy, 
Mgo-like  appearance,  due  to  the  presence  of  alveolar  cells  which  have  under- 
gone the  myeline  degeneration.  There  is  nothing  distinctive  or  peculiar  in 
this  form  of  expectoration,  which  may  persist  for  months  without  indicating 
serious  trouble.  The  earliest  trace  of  characteristic  sputum  may  show  the 
presence  of  small  grayish  or  greenish-gray  purulent  masses.  These,  when 
coughed  np,  are  always  suggestive  and  should  be  the  portions  picked  out  for 
microscopic  examination.  As  softening  comes  on,  the  expectoration  becomes 
more  profuse  and  purulent,  but  may  still  contain  a  considerable  quantity  of 
alreolar  epithelium.  Finally,  when  cavities  exist,'  the  sputum  assumes  the  so- 
called  nummular  form ;  each  mass  is  isolated,  flattened,  greenish-gray  in  color, 
quite  airless,  and,  when  spat  into  water,  sinks  to  the  bottom. 

By  the  microscopic  examination  of  the  sputum  we  determine  whether 
the  process  is  tuberculous,  and  whether  softening  has  occurred.  The  bacilli 
in  stained  preparations  are  seen  as  elongated,  slightly  curved,  red  rods,  some- 
times presenting  a  beaded  appearance.  They  are  frequently  in  groups  of 
three  or  four,  but  the  number  varies  considerably.  Only  one  or  two  may  be 
found  in  a  preparation,  or,  in  some  instances,  they  are  so  abundant  that  the 
entire  field  is  occupied.     Repeated  examinations  may  be  necessary. 

The  continued  presence  of  tubercle  bacilli  in  the  sputum  is  an  infallible 
indication  of  the  existence  of  tuberculosis. 

One  or  two  may  possibly  be  due  to  accidental  inhalation.  A  number  may 
come  from  a  spot  of  softening  3  by  3  cm.  In  the  nummular  sputa  of  later 
stages  the  bacilli  are  very  abundant. 

Elanixc  tissue  may  be  derived  from  the  bronchi,  the  alveoli,  or  from  the 
arterial  coats;  and  naturally  the  appearance  of  the  tissue  will  vary  with  the 
locality  from  which  it  comes.  In  the  examination  for  this  it  is  not  necessary 
to  boil  the  sputum  with  caustic  potash.  For  years  I  have  used  a  simple  plan 
which  was  shown  to  me  at  the  London  Hospital  by  Sir  Andrew  Clark.  This 
method  depends  upon  the  fact  that  in  almost  all  instances  if  the  sputum  is 
spread  in  a  sufficiently  thin  layer  the  fragments  of  elastic  tissue  can  be  seen 
with  the  naked  eye.  The  thick,  purulent  portions  are  placed  upon  a  glass 
plate  15  X  15  cm.  and  flattened  into  a  thin  layer  by  a  second  glass  plate 
1^  X  10  cm.  In  this  compressed  grayish  layer  between  the  glass  slips  any 
frapnents  of  elastic  tissue  show  on  a  black  background  as  grayish-yellow 
^pots  and  can  either  be  examined  at  once  under  a  low  power  or  the  uppermost 
piece  of  ^lass  is  slid  along  until  the  fragment  is  exposed,  when  it  is  picked 
^t  and  placed  upon  the  ordinary  microscopic  slide.  Fragments  of  broad 
Md  collections  of  milk-globules  may  also  present  an  opaque  white  appearance, 
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but  with  a  little  practite  tlit'y  can  readily  be  recognized.     Fragmente 
ihelium  from  the  tongiK%  infiltrated  witli  micrococci,  are  still  more  deceptive, 
but  the  miscroscope  at  once  shows  the  difference. 

The  bronchial  elastic  tiesne  forniB  an  elon/^atcd  network,  or  two  or  thr 
long,  narrow  fibres  are  fonnd  close  together.     From  the  blood-vessels  a  som| 
what  similar  form  may  be  seen  and  occasionally  a  distinct  sheeting  is  fou 
as  if  it  had  come  from  the  intima  of  a  good-sized  artery.     The  ela.stie  ti&.^ 
of  the  alveolar  wall  is  quite  distinctive;  the  fibres  are  branched  and  oft 
show  the  outline  of  the  arrangement  of  the  air-cells.     The  elastic  tissue  fronT 
bronchi  or  alveoli  indicates  extensive  erosion  of  a  tube  and  softening  of  the 
lung-tissue. 

Another  occasional  constitnent  of  the  sputum  is  blood,  which  may  be  pres- 
ent as  the  chief  characteristic  of  the  expectoration  in  haemoptysis  or  maj 
simply  tinge  the  sputum.  In  chronic  cases  with  large  cavities,  in  addition 
bacteria,  various  forme  of  fungi  may  be  found,  of  which  the  aspergillus  is 
most  important.     Sarcinse  may  also  occur. 

Calcareotts  Fragments. — Formerly  a  good  deal  of  stress  was  laid  upon  the 
presence  in  the  sputum,  and  Morton  described  a  phthisis  a  calcnlis  in  pnlmvti 
bus  generalis,  Bayle  als^o  described  a  separate  form  of  phthisis  calculru 
The  size  of  the  fragments  varies  from  a  small  pea  to  a  large  cherry.  As  \ 
rule,  a  single  one  is  ejected;  sometimes  large  numbers  are  coughed  up  in 
course  of  the  disease.  They  are  formed  in  the  lung  by  the  calcification  of  cas 
ous  masses,  and  it  is  said  also  occasionally  in  obstructed  bronchi.  They  mi 
come  from  the  bronchial  glands  by  ulceration  into  the  bronchi,  and  there  \b  I 
case  on  record  of  sutfocation  in  a  child  from  this  cause. 

The  daily  amoimt  of  expectoration  %^aries.     In  rapidly  advancing  cas 
with  much  cough,  it  may  reach  as  high  as  500  c.  c.  in  the  day.    In  cases  witi 
large  cavities  the  chief  amount  is  brought  up  in  the  morning.     The  expectot 
tion  of  tuberculous  patients  usually  has  a  heavy,  sweetish  odor,  and  oocasio 
ally  it  is  fetid,  owing  to  tleeoni position  in  the  cavities. 

Haemoptysis* — One  of  the  most  famous  of  the  Hippocratic  axioms  says, 
"From  a  spitting  of  blood  there  is  a  spitting  of  pus/'     The  older  writen" 
thought  that  the  phthisis  waa  directly  due  to  the  inflammatory  or  putrefactif 
changes  caused  by  the  hfemorrhage  into  the  lung.,    Morton,  however,  in 
interesting   section,   Pkfhisis  ah    HfFmoplde,  rather   doubted    this    sequene 
Laennec  and  Louis,  and  later  in  the  century  Traube,  regarded  the  hfemoptys 
as  an  evidence  of  existing  disease  of  the  lung.     From  the  accurate  views 
Laennec  and  Louis  the  profcRsion  was  led  away  by  Graves^  and  particular 
by  Niemeyer,  who  held  that  the  blood  in  the  air-cells  set  up  an  inflammator 
process,  a  common  termination  of  which  was  caseation.     Since  Koc^h's 
CO  very  we  have  learned  that  many  cases  in  which  the  physical  examination 
negative  show,  either  during  the  period  of  hapmorrhage  or  immediately  after  it, 
tubercle  bacilli  in  the  sputum,  so  that  opinion  has  veered  to  the  older  viei 
and  we  now  regard  the  appearance  of  haemoptysis  as  an  indication  of  existit 
disease.     In  young,  apparently  healthy,  }>ersons  cases  of  haemoptysis  may 
divided   into  three  groups.     In  the  first  the  bleeding  has  come  on  withoq 
premonition,  without  overexertion  or  injury,  and  there  is  no  family  his 
of  tuberculosis.     The  physical  examination  is  negative*  and  the  exaininatic 
of  the  expectoration  at  the  time  of  the  ha'morrhage  and  subsequently  shows 
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taberde  bacilli.     Such  instances  are  not  uncommon^  and^  though  one  may 

nspect  strongly  the  presence  of  some  focus  of  tuberculosis,  yet  the  individuals 

^  my  retain  good  health  for  many  years,  and  have  no  further  trouble.    Of  the 

1 386  cases  of  haemoptysis  noted  by  Ware  in  private  practice  62  recovered,  and 

pdmonary  disease  did  not  subsequently  occur. 

In  a  second  group  individuals  in  apparently  perfect  health  are  suddenly 
attacked,  perhaps  after  a  slight  exertion  or  during  some  athletic  exercises. 
The  physical  examination  is  also  negative,  but  tubercle  bacilli  are  found  some- 
times in  the  bloody  sputum,  more  frequently  a  few  days  later. 

In  a  third  set  of  cases  the  individuals  have  been  in  failing  health  for  a 
month  or  two,  but  the  symptoms  have  not  been  urgent  and  perhaps  not  noticed 
Vf  the  patients.  The  physical  examination  shows  the  presence  of  well-marked 
tuberculous  disease,  and  there  are  both  tubercle  bacilli  and  elastic  tissue  in 
the  gpatum. 

A  Tery  interesting  systematic  study  of  the  subject  of  haemoptysis,  particu- 
lirly  in  its  relation  to  tiie  question  of  tuberculosis,  has  been  completed  in  the 
Pros^ian  army  by  Franz  Strieker.  During  the  five  years  1890-'95  there  were 
[  900  cases  admitted  to  the  hospitals,  which  is  a  percentage  of  0.045  of  the 
ftrength  (1,728,505).  Of  the  cases,  in  480  the  haemorrhage  came  on  with- 
ODt  recognizable  cause.  Of  these,  417  cases,  86  per  cent.,  were  certainly  or 
probably  tuberculous.     In  only  221,  however,  was  the  evidence  conclusive. 

In  a  second  group  of  213  cases  the  haemorrhage  came  on  during  the  mili- 
tary exercise,  and  of  these  75  patients  were  shown  to  be  tuberculous. 

In  118  cases  the  haemorrhage  followed  certain  special  exercises,  as  in  the 
gymnasium  or  in  riding  or  in  consequence  of  swimming.  In  24  cases  it 
occnrred  during  the  exercise  of  the  voice  in  singing  or  in  giving  command  or 
in  the  nse  of  wind  instruments.  A  very  interesting  group  of  24  cases  is  re- 
ported in  which  the  haemorrhage  followed  trauma,  either  a  fall  or  a  blow 
upon  the  thorax.  In  7  of  these  tuberculosis  was  positively  present,  and  in  6 
other  cases  there  was  a  strong  probability  of  its  existence. 

Among  the  conclusions  which  Strieker  draws  the  following  are  the  most 
important:  namely,  that  soldiers  attacked  with  haemoptysis  without  special 
canse  are  in  at  least  86.8  per  cent,  tuberculous.  In  the  cases  in  which  the 
hemoptysis  follows  the  special  exercises,  etc.,  of  military  service  at  least  74.4 
per  cent  are  tuberculous.  In  the  cases  which  come  on  during  swimming  or 
t*  a  consequence  of  direct  injury,  to  the  thorax  about  one-half  are  not  associ- 
ated with  tuberculosis. 

Hemoptysis  occurs  in  from  60  to  80  per  cent,  of  all  cases  of  pulmonary 
tnbercnlosis.    It  is  more  frequent  in  males  than  in  females. 

In  a  majority  of  all  cases  the  bleeding  recurs.  Sometimes  it  is  a  special 
ft^ture  throughout  the  disease,  so  that  a  haemorrhagic  form  has  boon  rocog- 
ni»d.  The  amount  of  blood  brought  up  varies  from  a  couplo  of  drachnis  to 
■  pint  or  more.  In  69  per  cent,  of  4,125  cases  of  haemoptysis  at  the  Brompton 
Hospital  the  amount  brought  up  was  under  half  an  ounce. 

A  distinction  may  be  drawn  between  the  haemoptysis  early  in  the  disease 
wd  that  which  occurs  in  the  later  periods.  In  the  former  the  bleeding  is 
wnally  slight,  is  apt  to  recur,  and  fatal  haemorrhage  is  very  rare.  In  these 
*•**  the  bleeding  is  usually  from  small  areas  of  softening  or  from  early 
tnmxm  in  the  bronchial  mucosa.     In  the  later  periods,  after  cavities  have 
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formed,  the  bleeding,  is,  as  a  rate,  more  profuse  and  is  more  apt  to  W  I'aliH 
Single  large  haemorrhages,  proving  qiiicklv  fatal,  are  very  rare,  except  m  ttiS 
advanced  stages  of  the  disease.  In  these  cases  the  bleeding  comes  either  froH 
an  erosion  of  a  good-sized  vtssel  in  the  wall  of  a  cavity  or  from  the  mptuiH 
of  an  aneurism  of  the  puhnonary  artery,  ■ 

Tlie  hh^cding,  as  a  rule,  t^ets  io  suddenly.  Without  any  warning  the  pfl 
tient  may  notice  a  warm  salt  taste  and  the  mouth  tills  with  blomL  It  in^| 
come  up  with  a  slight  couglu  The  total  amount  may  not  be  more  than  a  f^B 
drachms,  and  for  a  day  or  two  the  psdieiit  may  spit  up  small  quantities,  ^\1l^| 
a  large  vesir^el  is  eroded  or  an  aneurism  hursts,  the  amount  of  blood  brou^H 
up  is  large,  and  in  the  course  of  a  short  time  a  pint  or  two  may  he  eipefl 
tfvrated.  Fatal  liEeniorrhage  may  occur  into  a  very  large  cavity  without  sifl 
blood  being  coughed  up.  The  character  of  tlie  blood  is,  as  a  rule,  distinctilM 
It  ia  frothy,  mixed  with  mucus,  generally  bright  red  in  color,  except  wh^l 
large  amounts  are  expectorated,  and  then  it  may  be  dark.  The  sputum  m^l 
remain  blood-tinged  for  some  days,  or  there  are  brownish-black  streaks  inlH 
or  friable  nodules  consisting  entirely  of  blood-corpuscles  may  be  coughed  HjH 
Blood  moulds  of  the  smaller  hronehi  are  sometimes  expectorateii,  B 

The  microscopic  examination  of  the  sputum  in  lia'uiorrhage  cases  is  mdH 
important.  If  carefully  spread  out,  there  niay  be  noted,  even  in  an  appareolH 
pure  haemorrhagic  mass,  little  portions  of  mucus  from  which  bacilli  or  da^H 
tissue  may  be  obtained.  Flick  and  others  have  called  attention  to  the  f^[ 
queney  with  which  haemoptysis  is  associated  with  the  appearance  or  fl 
increase  of  pneuujococci  and  influenza  haeilli  in  tlie  sputum.  H 

Difspnwa  is  not  a  common  accompaniment  of  ordinary  tuberculosis,  tfl 
greater  part  of  one  lung  Tiiay  be  diseased  and  k»eal  trouble  exist  at  the  otllH 
apex  without  any  shortness  of  breath.  Even  in  the  paroxysms  of  ver>^  h|fl 
fi'ver  the  resjiiratiout^  may  not  be  much  increased.  Dyspncea  occurs  (a)  wxH 
the  rapid  extension  in  both  lungs  of  a  broncho-pneumonia;  {b)  with  iH 
occurrence  of  miliary  tubereulosis;  (r)  sometimes  with  pneumothorax;  (S 
in  old  cases  with  much  emphysema,  and  it  may  be  associated  with  cyanoeiH 
(t)  and,  lastly,  in  long-standing  cases,  wvith  enntractrd  apices  or  great  tltifl 
eni ng  of  the  pleura,  the  right  heart  is  enlarged,  and  the  dyspncea  may  H 
cardiac.  ■ 

Geneiul  Symptoms. — Fever. — It  is  well  to  bear  in  mind  that  the  tifl 
perature  varies  slightly  in  normal  individuals,  and  the  afternoc3n  range  mH 
be  90%  90.5''  or  even  100°  F.  The  difference  between  the  mouth  and  recfl 
temperature  may  be  a  full  degree,  and  in  young  full-bk.M>ded  persons,  in  fl 
nervous,  and  after  exercise  the  normal  rectal  temperature  may  be  IOCS**  fl 
even  101**  F.  To  get  a  correct  idea  of  the  temperature  range  in  pulmonary 
tuberculosis  it  is  necessary  to  make  observations  every  two  hours  at  first.  Tin 
usual  8  A.  M.  and  8  p,  m,  record  is,  in  a  majority  of  the  cases,  very  decept 
giving  neither  the  minimum  nor  maximum.  The  former  usually  occurs 
twcen  2  and  6  a.  m.,  and  the  latter  between  2  and  0  p.  M. 

Fever,  one  of  the  earliest  and  most  important  symptoms,  is  due  to  tbt 
effect  on  the  heat  centres  of  tlie  toxins  or  materials  absorbed  from  the  tub 
culous  focus.     Later  in  the  disease  the  hectic  fever  is  caused  in  part  by 
absorption  of  the  bacterial  products  of  other  organisms.     From  a  small 
of  disease  not  a  suthcient  amount  of  toxin  may  be  produced  to  disturb 


3a 

?m 

I 


TUBERCULOSIS  197 

[  body  metabolism,  but  in  the  lymph  glands,  lungs,  and  bones,  from  progressing 
tretfl  of  infection  sufficient  absorption  takes  place  to  cause  fever.  It  is  an 
inio-inoculation  comparable  with  the  fever  produced  by  an  injection  of  tuber- 
culin. Amihing  that  stimulates  the  local  lymph  and  blood  flow  favors  the 
discharge  of  the  toxins  and  causes  fever.  A  patient  at  rest  may  be  afebrile ; 
ifter  exercise  the  temperature  may  be  102.5**,  due  to  an  auto-inoculation.  In 
aeote  cases  the  fever  is  more  or  less  continuous,  resembling  that  of  typhoid 
ferer  or  pneumonia,  with  slight  morning  remissions.  It  may  set  in  with  a 
dull  and  be  followed  by  sweats,  and  there  are  cases  with  a  marked  intermit- 
tent pyrexia  from  the  onset.  As  a  rule,  the  degree  of  activity  of  the  local 
pocees  may  be  gauged  by  the  persistency  and  the  range  of  the  fever;  and 
farorable  cases  are  those  in  which  the  temperature  yields  rapidly  to  rest. 
In  a  few  cases  progress  of  the  local  disease  continues  and  may  even  be  rapid 
without  fever.  The  temperature  of  consumptives  is  easily  influenced  by 
triTial  causes  which  would  not  aflFect  a  normal  person,  such  as  mental  excite- 
moit,  exercise,  constipation,  etc.  The  patient  is  usually  aware  when  fever 
is  present  and  feels  more  comfortable  with  a  temperature  of  101°.  Except 
the  sweating,  there  are  rarely  any  unpleasant  feelings  connected  with  it. 

With  breaking  down  of  the  lung-tissue  and  formation  of  cavities,  asso- 
ciated as  these  processes  always  are  with  suppuration  and  mixed  infection, 
the  fever  assumes  a  characteristically  intermittent  or  hectic  type.  For  a  large 
part  of  the  day  the  patient  is  not  only  afebrile,  but  the  temperature  is  sub- 
oormaL  In  the  annexed  two-hourly  chart,  from  a  case  of  chronic  tuberculosis 
of  the  Inngs,  it  will  be  seen  that,  from  10  p.  m.  to  8  a.  m.  or  noon,  the  tem- 
perature continuously  fell  and  went  as  low  as  95°.  A  slow  rise  then  took 
place  through  the  late  morning  and  early  afternoon  hours  and  reached  its 
maximum  between  6  and  10  p.  m.  As  shown  in  the  chart,  there  were  in  the 
three  days  about  forty-three  hours  of  pyrexia  and  twenty-nine  hours  of  apy- 
lexia.  The  rapid  fall  of  the  temperature  in  the  early  morning  hours  is  usu- 
ally associated  with  sweating.  This  hectic,  as  it  is  called,  which  is  a  typical 
fever  of  septic  infection,  is  met  with  when  the  process  of  cavity  formation 
and  softening  is  advanced  and  extending. 

Sweating — Drenching  perspirations  are  common  in  phthisis  and  consti- 
tute one  of  the  most  distressing  features  of  the  disease.  They  occur  usually 
with  the  drop  in  the  fever  in  the  early  morning  hours,  or  at  any  time  in  the 
day  when  the  patient  sleeps.  They  may  come  on  early  in  the  disease,  but  are 
more  persistent  and  frequent  after  cavities  have  formed.  Some  patients 
«cape  altogether. 

Tho  pulse  is  increased  in  frequency  and  usually  in  proportion  to  the 
height  of  the  fever.  Even  when  at  rest  and  afebrile  the  pulse  may  be  rapid, 
Ijnt  the  excitement  of  counting  it  may  increase  the  rate  20  to  30  beats.  The 
pulw  is  often  remarkably  full,  soft  and  compressible;  even  after  recovery  it 
w  remain  rapid.  Pulsation  may  sometimes  be  seen  in  the  capillaries  and 
in  the  veins  on  the  back  of  the  hand. 

Emanation  is  a  pronounced  feature,  from  which  the  two  common  names 
•^f  the  disease  have  been  derived.  The  loss  of  weight  is  gradual  and,  if  the 
diwane  is  extending,  progressive.  The  scales  give  one  of  the  best  indications 
'^f  the  progress  of  the  patient.  It  is  most  rapid  early  in  the  disease,  when  the 
patient  may  loee  at  the  rate  of  five  or  six  pounds  a  week ;  and  usually  is  in 
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direct  relation  to  the  intensity  and  duration  of  the  fever.  With  the  arwst  o 
tlie  progress  and  the  fall  in  temperature  the  patient  usually  begins  to  regai 
weight.  The  average  gain  in  weight  of  901  patients  at  the  Adirondack  Sana 
torium  was  fourteen  pounds  (L.  Brown).  A  gain  of  two  pounds  a  week  i 
satisfactory.  Loss  of  strength  may  be  out  of  proportion  to  and  quite  indi 
pendent  of  loss  of  weight    Early  debility  may  be  a  marked  feature. 
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Chart  V. — Three  Days.    Chronic  Tubebculobis. 

Physical  Signs. — (a)  Inspection. — The  shape  of  the  chest  is  often  su, 
gcstive,  thougli  it  is  to  be  remembered  that  the  disease  may  be  met  with  ; 
chests  of  any  build.  Practically,  however,  in  a  considerable  proportion 
cases  the  thorax  is  long  and  narrow,  with  very  wide  intercostal  spaces^  tl 
ribs  more  vertical  in  direction,  and  the  costal  angle  very  narrow.  The  sea 
ula>  are  **wingcd/'  a  point  noted  by  Hippocrates.  Another  type  of  chc 
which  is  very  common  is  that  which  is  flattened  in  the  antero-posterior  diai 
eter.  The  costal  cartilages  may  be  prominent  and  the  sternum  depresse 
Occasionally  the  lower  sternum  forms  a  deep  concavity,  the  so-called  funi 
breast  (Tnchter-Briist),  Special  examination  should  be  made  of  the  clavic 
lar  regions  to  see  if  one  clavicle  stands  out  more  distinctly  than  the  oth< 
or  if  the  spaces  above  or  below  it  are  more  marked.  Defective  expansion 
one  apex  is  an  early  and  important  sign.    The  condition  of  expansion  of  t 
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lower  zone  of  the  thorax  may  be  well  estimated  by  inspection.  The  condi- 
tion of  the  praecordia  should  also  be  noted,  as  a  wide  area  of  impulse,  particu- 
lirly  in  the  second,  third,  and  fourth  interspaces,  often  results  from  disease 
of  the  left  apex.  From  a  point  behind  the  patient,  looking  over  the  shoulders, 
one  can  often  better  estimate  the  relative  expansion  of  the  apices.  Atrophy 
of  the  muscles  of  the  shoulder-girdle  on  the  affected  side  is  not  uncommon, 
ind  a  slight  scoliosis  may  be  present.  Movement  may  be  restricted  on  the 
affected  side,  particularly  at  the  apex.  Pleurisy  with  adhesions  or  with  ef- 
fusion, fibrosis,  and  pneumonic  consolidation  may  limit  the  movement  of  one 
side.  The  Litten  phenomenon  (seen  best  on  the  right  side)  may  be  restricted 
in  extent  or  absent.  The  chest  expansion  may  be  much  reduced.  It  should 
be  recorded  carefully  at  the  first  examination. 

(b)  Palpation. — Deficiency  in  expansion  at  the  apices  or  bases  is  per- 
haps best  gauged  by  placing  the  hands  in  the  subclavicular  spaces  and  then 
in  the  lateral  regions  of  the  chest  and  asking  the  patient  to  draw  slowly  a 
full  breath.  Standing  behind  the  patient  and  placing  the  thumbs  in  the 
supraclavicular  and  the  fingers  in  the  infraclavicular  spaces  one  can  judge 
accurately  as  to  the  relative  mobility  of  the  two  sides.  Disease  at  an  apex, 
though  early  and  before  dulness  is  at  all  marked,  may  be  indicated  by  de- 
ficient expansion.  On  asking  the  patient  to  count,  the  tactile  fremitus  is 
increased  wherever  there  is  local  growth  of  tubercle  or  extensive  caseation. 
In  comparing  the  apices  it  is  important  to  bear  in  mind  that  normally  the 
fremitus  is  stronger  over  the  right  than  the  left.  So,  too,  at  the  base,  when 
there  is  consolidation  of  the  lung,  the  fremitus  is  increased;  whereas,  if  there 
is  pleural  effusion,  it  is  diminished  or  absent.  In  the  later  stages,  when  cavi- 
ties form,  the  tactile  fremitus  is  usually  much  exaggerated  over  them.  When 
the  pleura  is  greatly  thickened  the  fremitus  may  be  diminished. 

(f)  Percussion. — Tubercles,  inflammatory  products,  fibroid  changes,  and 
cavities  produce  important  changes  in  the  pulmonary  resonance.  There  may 
be  locahzed  disease,  even  of  some  extent,  without  inducing  much  alteration, 
as  when  the  tubercles  are  scattered  there  is  air-containing  tissue  between 
them.  In  incipient  cases  percussion  may  be  negative,  28  out  of  201  in  L. 
Brown's  series.  It  reciuires  a  fair-sized  area  of  infiltration  to  cause  a  change 
'2  the  percussion  note,  4x6  cm.,  according  to  Cornet.  The  personal  equa- 
tion is  very  important  in  estimating  the  early  physical  signs  in  pulmonary 
tuberculosis,  and  I  remember  a  notable  diagnosis  of  a  cavity  at  the  back  of 
the  left  apex  the  size  of  a  hickory  nut,  uHh  the  shell  on  I  One  of  the  earliest 
and  most  valuable  signs  is  defective  resonance  upon  and  above  a  clavicle.  In 
a  considerable  proportion  of  all  cases  of  j)hthi8is  the  dulness  is  first  noted 
in  these  regions.  The  comparison  between  the  two  sides  should  be  made  also 
*hen  the  breath  is  held  after  a  full  inspiration,  as  the  defective  resonance 
niaj  then  be  more  clearly  marked.  In  the  early  stages  the  percussion  note 
is*  usually  higher  in  pitch,  and  it  may  re(|uire  an  exi)erienced  ear  to  detect  the 
<lifference.  In  recent  consolidation  from  caseous  pneumonia  the  percussion 
D''te  often  has  a  tympanitic  quality.  A  wooden  dulness  is  rarely  heard  except 
ui  old  cases  witli  extensive  fibroid  change  at  the  apex  or  base.  Over  lar<^e, 
^Jn-walled  cavities  at  the  apex  the  so-called  cracked-pot  sound  may  be  ob- 
tained. In  thin  subjects  the  percussion  should  be  carefully  practiced  in  the 
wpraspinouB  fossae  and  the  interscapular  space,  as  they  correspond  to  very 
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important  areas  early  involved  in  the  disease.  By  light  percussion  along  th 
border  of  the  trapezius  and  in  the  supraclavicular  and  supraspinous  fosoe 
areas  of  apical  resonance  may  be  mapped  out  (Kronig^s  apical  resonano 
zones).  Under  normal  conditions  the  areas  are  equal  on  the  two  sides.  Con 
solidation  or  retraction  of  an  apex  causes  definite  narrowing  of  the  zone  a 
the  affected  side.  The  procedure  requires  considerable  skill.  It  gives  valui 
ble  information  in  the  early  stage  of  infiltration.  Goldscheider  uses  a  specii 
pleximeter  and  percusses  out  the  borders  of  the  apex  of  the  lung  projectin 
above  the  clavicle.  The  method  is  less  satisfactory  than  that  of  Kronig.  I 
cases  with  numerous  isolated  cavities  at  the  apex,  without  much  fibroi 
tissue  or  thickening  of  the  pleura,  the  percussion  note  may  show  little  chang 
and  the  contrast  between  the  signs  obtained  an  auscultation  and  percussio 
is  most  marked.  In  the  direct  percussion  of  the  chest,  particularly  in  thi 
patients  over  the  pectorals,  one  frequently  sees  the  phenomenon  known  i 
myoidema^  a  local  contraction  of  the  muscle  causing  bulging,  which  pe: 
sists  for  a  variable  period  and  gradually  subsides.  It  has  no  special  A{ 
nificance. 

{d)  Auscultation. — Feeble  breath-sounds  are  among  the  most  characte: 
istic  early  signs,  since  not  as  much  air  enters  the  tubes  and  vesicles  of  tl 
affected  area.  It  is  well  at  first  always  to  compare  carefully  the  correspont 
ing  points  on  the  two  sides  of  the  chest  without  asking  the  patient  either  1 
draw  a  deep  breath  or  to  cough.  With  early  apical  disease  the  inspiration  o 
quiet  breathing  may  be  scarcely  audible.  Expiration  is  usually  prolongs 
On  the  other  hand,  there  are  eases  in  which  the  earliest  sign  is  a  harsh,  rud 
respiratory  murmur.  On  deep  breathing  it  is  frequently  to  be  noted  thj 
inspiration  is  jerking  or  wavy,  the  so-called  "cog-wheel"  rhythm;  whicl 
however,  is  by  no  means  confined  to  tuberculosis.  With  extension  of  tl 
disease  the  inspiratory  murmur  is  harsh,  and,  when  consolidation  occur 
whiffing  and  bronchial.  With  these  changes  in  the  character  of  the  murmi 
there  are  rales.  Tlio  patient  should  first  breathe  quietly,  then  take  a  fu 
breath,  and  then  cough.  When  heard  with  quiet  breathing,  if  they  persist  ai 
are  present  in  one  area  only,  they  are  of  great  importance.  The  fine  rustlii 
crepitus  at  one  or  both  apices  which  is  heard  when  the  patient  first  takes 
deep  breath  is  of  no  moment.  It  may  also  be  present  at  the  bases.  Rftles  i 
the  end  of  deep  inspiration  wliich  disappear  on  repeated  breathing  may  aL 
be  disregarded.  l?ules  which  are  brought  out  by  coughing,  which  persist,  ai 
are  repeatedly  lieard  at  the  same  spot  are  of  the  greatest  importance.  It 
of  equal  import  when  moist,  clicking  rales  are  present  with  change  in  tl 
percussion  note.  Attention  to  these  brief  rules  will  save  many  of  the  nnnece 
sary  (lia*:n()ses  of  pulmonary  tuberculosis  at  present  made  on  auscultatoi 
signs  alone. 

When  softening  occurs  the  rales  are  louder  and  have  "a  bubbling,  som 
times  a  characteristic  clicking  quality.  These  "moist  sounds,'*  as  they  a 
called,  when  associated  with  cliange  in  the  percussion  resonance  are  extreme 
sugge^?tive.  When  cavities  form  the  rah^s  are  louder,  more  gurgling,  ai 
resonant  in  quality.  When  there  is  consolidation  of  any  extent  the  breai 
sounds  are  tubular,  and  in  the  large  excavations  loud  and  cavernous,  or  ha 
an  amphoric  quality.  In  the  unaffected  portions  of  the  lobe  and  in  the  opp 
site  lung  tiie  breath  sounds  may  be  harsh  and  even  puerile.    The  vocal  res 
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nance  is  usually  increased  in  all  stages  of  the  process,  and  bronchophony  and 
pectoriloquy  are  met  with  in  the  regions  of  consolidation  and  over  cavities. 
Pkuritic  friction  may  be  present  at  any  stage  and,  as  mentioned  before,  o.ccurs 
fenr  early.  There  are  cases  in  which  it  is  a  marked  feature  throughout. 
When  the  lappet  of  lung  over  the  heart  is  involved  there  may  be  a  pleuro- 
pnicardial  friction,  and  when  this  area  is  consolidated  there  may  be  curious 
clicking  rftles  svnchronous  with  the  heart-beat,  due  to  the  compression  by  the 
keirt  of  this  portion  with  expulsion  of  air  from  it.  An  interesting  ausculta- 
tory sign  met  with  in  thin-chested  persons,  in  nervous  patients,  and  often  in 
eirly  pulmonary  tuberculosis  is  the  so-called  cardio-respiratory  murmur,  a 
whiffing  systolic  bruit  due  to  the  propulsion  of  air  out  of  the  tubes  by  the 
impnbe  of  the  heart.  It  is  best  heard  during  inspiration  and  in  the  antero- 
lateral regions  of  the  chest. 

A  systolic  murmur  is  frequently  heard  in  the  subclavian  artery  on  either 
ode.  the  pulsation  of  which  may  be  very  visible.  The  murmur  is  in  all  prob- 
ability due  to  pressure  on  the  vessels  by  the  thickened  pleura. 
The  signs  of  cavity  may  be  here  briefly  enumerated. 
(1)  When  there  is  not  much  thickening  of  the  pleura  or  condensation 
of  the  surrounding  lung-tissue,  the  percussion  sound  may  be  full  and  clear, 
iwembling  the  normal  note.  More  commonly  there  is  defective  resonance 
or  a  tympanitic  quality  which  may  at  times  be  purely  amphoric.  The  pitch 
of  the  percussion  note  changes  over  a  cavity  when  the  mouth  is  opened  or 
doied  (Wintrich's  sign),  or  it  may  be  brought  out  more  clearly  on  change 
of  position.  The  cracked-pot  sound  is  obtainable  only  over  tolerably  large 
cavities  with  thin  walls.  It  is  best  elicited  by  a  firm,  quick  stroke,  the  pa- 
tient at  the  time  having  the  mouth  open.  In  those  rare  instances  of  almost 
total  excavation  of  one  lung  the  percussion  note  may  be  amphoric  in  quality. 
(2)  On  auscultation  the  so-called  cavernous  sounds  are  heard:  (i)  Various 
grades  of  modified  breathing — blowing  or  tubular,  cavernous  or  amphoric. 
There  may  be  a  curiously  sharp  hissing  sound,  as  if  the  air  was  passing  from  a 
narrow  opening  into  a  wide  space.  In  very  large  cavities  both  inspiration 
ind  expiration  may  be  typically  amphoric,  (ii)  There  are  coarse  bubbling 
riles  which  have  a  resonant  quality,  and  on  coughing  may  have  a  metallic 
or  ringing  character.  On  coughing  they  are  often  loud  and  gurgling.  In 
vfrr  large  thin-walled  cavities,  and  more  rarely  in  medium-sized  cavities, 
surrounded  by  recent  consolidation,  the  rales  may  have  a  distinctly  amphoric 
echo,  simulating  those  of  pneumothorax.  There  are  dry  cavities  in  which  no 
rale?  are  heard,  (iii)  The  vocal  resonance  is  greatly  intensified,  and 
whispered  broncophony  is  clearly  heard.  In  large  apical  cavities  the 
heart-bounds  are  well  heard,  and  occasionally  there  may  be  an  intense 
*y«tolic  murmur,  probably  always  transmitted  to,  and  not  produced,  as 
has  been  supposed,  in  the  cavity  itself.  In  large  excavations  of  the  left 
»!*x  the  heart  impulse  may  cause  gurgling  sounds  or  clicks  synchron- 
f'M  with  the  systole.  They  may  even  be  loud  enough  to  be  heard  at 
»  little  distance  from  the  chest  wall.  A  large  cavity  with  smooth  walls 
and  thin  fluid  contents  may  give  tlie  succussion  sound  wlion  the  trunk  is 
thrnptly  shaken  (Walshe),  and  even  the  coin  sound  may  be  obtained. 

Pf^fhcavemovs  signs  may  be  caused  by  an  area  of  consolidation  near  a 
^^  bronchus.     The  condition  may  bo  most  deceptive — the  high-pitch(»d  or 
15 
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tympanitic    percussion   note,   tho   tubular   or   cavernous  hreatliingj  nnd  the 
resonant  mks  giiiiulate  dosoly  the  mgns  of  cavity. 

3.    Fibroid  Fhthisis 

In  their  monograph  on  Fibroid  Diseases  of  the  Lung,  Clark,  Hadlev,  and 
Chaplin  make  the  following  cJassiiicjition:    1.    Pure  fibroid — ^a  condition  in 
which  there  is  no   tubercle.     2.    Tu  be  re  ulo- fibroid  disease — a  condition  pri- 
luorily  tuberculous,  hnt  which  has  run  a  fibroid  course.     3.    Fibro-tubercti- 
lous  disease^ — a  condition  primarily  fibroid,  but  which  has  become  tuberculom. 
The  tuberculo-fibroid  form  may  come  on  gradually  as  a  sequence  of  a  chronic 
tuberculous  broncho-pneumonia  or  follow  a  chronic  tuberculous  pleurisy.    In 
otber  injitancc'P  the  process  jiupervenes  upon  an  ordinary  ulcerative  phthisic. 
The  disease  becomes  limited  to  one  apex,  the  cavity  is  surrounded  by  layen 
of  dense  fibrous  tissue,  the  pleura  is  thickened,  and  the  lower  lobe  is  grailuailjl 
invaded  by  the  sclerotic  change.    Ultimately  a  picture  is  produced  little  if  ati 
all  ditfcrent  from  tlie  condition  known  as  cirrliosis  of  the  lungs.     It  may  even! 
be  dilhcult  to  say  that  the  process  is  tuberculous^  but  in  advanced  cases  the] 
bacilli  are  usually  present  in  the  walls  of  t!ie  cavit}"  at  tlie  apex,  or  old, 
capsuhited  caseous  areas  are  present,  or  there  may  be  tubercles  at  the  apcxi 
ef  tlic  otlier  lung  and  in  the  bronchial  ghtnds.     Dilatation  of  the  bronchi 
present;  the  right  ventricle,  sometimes  the  entire  lieart,  is  hypcrtrophied. 

The  disease  is  chronic,  lasting  froui  ten  to  twenty  or  more  years,  durin 
which  time  the  patient  may  have  fair  health.  The  chief  symptoms  are  coug 
often  paroxysmal  in  character  and  most  marked  in  the  morning,  and  dyspmi 
on  exertion.  The  expcetoiation  is  pnrtdent,  and  in  some  instances,  when  th 
bronchiectasis  is  extensive,  fetid.     There  is  rarely  any  fever. 

The  physical  signs  are  vcij  characteristic.  The  chest  is  sunken  and 
shoulder  lower  on  the  atTec:ted  side ;  tlie  heart  is  often  drawn  over  and  di# 
placed.  If  the  left  lung  is  involved  tliere  may  be  an  unusually  large  ar 
of  cardiac  pulsation  in  the  tbird,  fourth,  and  fifth  interspaces.  Heart  mur 
murs  are  common.  There  are  dnlness  and  dcHeient  tactile  fremitus  over 
alTected  side,  except  over  cavities  where  the  fremitus  is  increased.  At  th 
apex  tliere  may  be  well-marked  cavernous  sounds;  at  the  base,  distant  broD 
chial  breatliing.  In  some  cases  tlie  other  hing  becomes  involved,  or  the 
tient  has  repeated  attacks  of  haemoptysis,  in  one  of  which  he  dies.  As  a  resu 
of  the  chronic  suppuration,  amyloid  degeneration  of  the  liver,  spleen,  and  ill 
testines  may  take  place;  dropsy  frequently  supervenes  from  failure  of 
right  heart. 

A  more  detailed   account   is  found  under  Cirrhosis  of  the  Lung>  will 
which  this  form  is  clinically  identical. 

Complications  of  Pulmonary  Tubercnfosis 
In  the  ResiJiratory  Sy8tem,^The  larynx  is  rarely  spared  in  chronic  p« 
monary  tuberculosis.  The  first  symptom  may  be  huskiness  of  the  voic 
There  are  pain,  particularly  in  swallowing,  and  a  cough  which  is  often  whe 
ing,  and  in  the  later  stages  very  im-ITeciual,  Aphonia  and  dysphagia  are 
two  most  distressing  symptoms  of  the  laryngeal  involvement.  When  the  epi- 
glottis is  seriously  diseased  and  the  ulceration  extends  to  the  lateral  wall  o( 
the  pharyiLX,  the  pain  in  swallow^ing  may  be  very  intense,  or,  owing  to  tlic 
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imperfect  clocoire  of  the  glottis,  there  may  be  coughing  spells  and  regurgita- 
tion of  food  through  the  nostrils.  Bronchitis  and  tracheitis  are  almost  in- 
nriible  accompaniments. 

Pneumonia  is  a  not  infrequent  complication  of  pulmonary  tuberculosis. 
It  miy  run  a  perfectly  normal  course,  while  in  other  instances  resolution  may 
kdeltyedy  and  one  is  in  doubt,  in  spite  of  the  abruptness  of  the  onset,  as 
to  the  presence  of  a  simple  or  a  tuberculous  pneumonia.  In  some  cases  a 
poeDmonia  is  a  terminal  complication. 

Emphysema  of  the  uninvolved  portions  of  the  lung  is  a  common  feature, 
nrdy  producing  any  special  symptoms.  There  are,  however,  cases  of  chronic 
toberculoflis  in  which  emphysema  dominates  the  picture,  and  in  which  the 
condition  comes  on  slowly  during  a  period  of  many  years.  (General  subcu- 
tuKoiu  emphysema,  which  has  been  met  with  in  a  few  rare  cases,  is  due 
other  to  perforation  of  the  trachea  or  to  the  rupture  of  a  cavity  adherent  to 
the  diegt  wall.) 

Gangrene  of  the  lung  is  an  occasional  event  in  chronic  pulmonary  tuber- 
mlosis,  due  in  almost  all  instances  to  sphacelus  in  the  walls  of  the  cavity, 
nrely  in  the  lung-tissue  itself. 

.  Complications  in  the  Pleura, — A  dry  pleurisy  is  a  very  common  accom- 
piniment  of  the  early  stages  of  tuberculosis.  It  is  always  a  conservative, 
mefnl  process.  In  some  cases  it  is  very  extensive,  and  friction  murmurs 
miy  be  beard  over  the  sides  and  back.  The  cases  with  dry  pleurisy  and  ad- 
hefioM  are,  of  course,  much  less  liable  to  the  dangers  of  pneumothorax. 
Plcurigy  with  effusion  more  commonly  precedes  than  occurs  in  the  course  of 
polmonary  tuberculosis.  Still,  it  is  common  enough  to  meet  with  cases  in 
which  a  8ero-fibrinous  effusion  arises  in  the  course  of  the  chronic  disease. 
There  are  cases  in  which  it  is  a  special  feature,  and  it  often,  I  think,  favors 
chronicity.  A  patient  may  during  a  period  of  four  or  five  years  have  signs  of 
local  disease  at  one  apex  with  recurring  effusion  in  the  same  side.  Owing  to 
•dhwions  in  different  parts  of  the  pleura,  the  effusion  may  be  encapsulated. 
Hjnnorrhagic  effusions,  which  arc  not  uncommon  in  connection  with  tubercu- 
lous pleurisy,  are  comparatively  rare  in  chronic  phthisis.  Chyliform  or  milky 
ttndatea  are  sometimes  found.  Purulent  effusions  are  not  frequent  apart 
from  pneumothorax.  An  empyema,  however,  may  occur  in  the  course  of  the 
diwase  or  as  a  sequence  of  a  sero-fibrinous  exudate,  Pneumothorax  is  an 
otremely  common  complication.  Of  49  cases  at  the  Johns  Hopkins  Hospital, 
23  were  tuberculous  (Emerson).  It  may  prove  fatal  in  twenty-four  hours. 
In  other  instances  a  pyo-pneumothorax  follows  and  the  patient  lingers  for 
'^ks  or  months.  In  a  third  group  of  cases  it  seems  to  have  a  beneficial  effect 
on  the  course  of  the  disease,  and  is  sometimes  produced  for  the  therapeutic 
effect 

Symptoms  Beferable  to  the  Other  Oi^ans. —  (a)  Cardio-vascular, — The 
"Action  of  the  left  upper  lobe  exposes  a  large  area  of  the  heart.  In 
thiiKbested  subjects  there  may  be  pulsation  in  the  second,  third,  and  fourth 
interepaces  close  to  the  sternum.  Sometimes  with  much  retraction  of  the 
Wt  upper  lobe  the  heart  is  drawn  up.  A  systolic  murmur  over  the  pulmo- 
MTj  area  and  in  the  subclavian  arteries  is  common  in  all  stages  of  phthisis. 
Apical  murmurs  are  also  not  infrequent  and  may  be  extremely  rough  and 
^^^  without  necessarily  indicating  that  endocarditis  is  present.     The  asso- 


ciation  of  heart  disease  with  phtliieis  is  not,  however,  very  uncommon,  AH 
already  mentioned,  there  were  12  instanccB  of  endocarditis  in  216  autopsiesJ 
The  arterial  tension  is  usually  low  and  the  capillary  resistance  lessened  fdl 
that  tlie  j>iil8e  h  often  full  and  soft  even  in  tlie  later  stages  of  the  diBeaavl 
The  capillary  pulse  is  not  infrequently  found,  and  pulsation  of  the  veins  in  thai 
back  of  the  hand  is  occasionally  seen.  I 

(b)  Blood  Glandular  System, — The  early  anaemia  has  already  beeni 
noted.  It  is  often  more  appannt  than  real,  a  chloro-amcniia,  and  the  bloodJ 
count  rarely  sinks  below  two  millions  per  cubic  niillinietre.  I 

The  blood-plates  are,  as  a  rule,  enormously  increased  and  arc  seen  in  tha 
witlidrawn  blood  as  the  so-called  Sebultze's  granule  masses.  Without  tLom 
signilieance,  they  are  of  interest  chietly  from  the  fact  that  every  few  yeanB 
some  tyro  annoonees  their  discovery  as  a  now  diagnostic  sign  of  tubercalosiJ 
The  leucocytes  arc  greatly  increased,  particularly  in  the  later  stages,  j 

(c)  Uastro'inie^iinal  System. — The  tongue  is  usually  furred,  but  ma« 
be  clean  and  red.  Small  aphthous  ulcers  are  sometimes  distressing.  A  reS 
line  on  the  gums,  a  symptom  to  which  at  one  time  much  attention  was  paidl 
as  a  special  featnre  of  plithisis,  occurs  in  other  cachectic  states.  Extensiva 
tuberculous  disease  of  the  pharynx,  associated  with  a  similar  affection  of  tba 
larynx,  may  interfere  seriously  with  deglutition  and  prove  a  very  distre&aiika 
and  intractable  symptom.    The  saliva  lias  very  full  digestive  powers.  | 

Tuberculosis  of  the  stomach  is  rare.  Ulceration  may  occur  as  an  acciJ 
dental  complication  and  multiple  catarrhal  ulcers  are  not  uncommon.  InterJ 
Btitial  and  parenchymatous  changes  in  the  mucosa  are  common  (possibly  aeecJ 
ciated  with  t!ie  venous  stasis)  and  lead  to  atrophy,  but  these  cannot  alwava 
be  connected  witli  tlie  sym|>totns,  and  lliey  may  Ite  found  when  not  ex[ieetetlJ 
On  the  other  hand,  wdien  the  gastric  symptoms  have  been  most  persistent  thm 
mucosa  may  show  very  little  cbange.  It  is  impossible  always  to  refer  tbfl 
anorexia,  nausea,  and  vomiting  of  consumption  to  local  conditions.  ThJ 
hectic  fever  and  the  neurotic  influences,  upon  wbicli  Immermann  lays  mucil 
stress,  must  be  taken  into  account,  as  they  play  an  important  role.  The  orgaia 
is  often  dilated,  and  to  muscular  iusuflficieney  alone  may  be  due  some  of  thfll 
cases  of  dyspepsia.  The  condition  of  the  gastric  secretion  is  not  constant,] 
and  the  reports  are  discordant.  In  the  early  stages  there  may  be  superaciditj;  J 
later,  a  deficiency  of  acid.  I 

Anorexia  is  often  a  marked  symptom  at  the  onset;  there  may  be  positiTftl 
loathing  for  food,  and  even  small  quantities  cause  nausea.  Sometimes»  with*l 
out  any  nausea  or  distress  after  eating,  the  feeding  of  the  patient  is  a  daily! 
battle.  When  practicable,  Debove's  forced  alimentation  is  of  great  benefltl 
in  such  cases.  Nausea  and  vomiting,  though  occasionally  troublesome  at  aal 
early  period,  are  more  marked  in  the  later  stages.  The  latter  may  be  causedj 
by  the  severe  attacks  of  coughing.  S.  H.  Habershon  refers  to  four  differenn 
causes  of  the  vomiting  in  phthisis:  (1)  central,  as  from  tuberculous  meniaJ 
gitis;  (2)  pressure  on  the  vagi  by  caseous  glands;  (3)  stimulation  from  xhm 
peripheral  branches  of  the  vagus,  either  pulmonary,  pharyngeal,  or  gastricl 
and  (4)  mechanical  causes.  1 

Of  the  intesiiual  symptoms  diarrhoea  is  the  most  serious.  It  may  coind 
on  early,  but  is  more  usually  a  symptom  of  the  later  stages,  and  is  associatom 
with  ulceration,  particidarly  of  the  large  bowel.    Extensive  ulceration  of  tlm 
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ikum  may  exist  without  any  diarrhoGa.  The  associated  catarrhal  condition 
may  account  in  part  for  it^  and  in  some  instances  the  amyloid  degeneration 
of  the  mucous  membrane.  Perforation  occurred  in  13  of  475  autopsies  in 
duonic  pulmonary  tuberculosis. 

(d)  Nervous  System. — (1)  Focal  lesions  due  to  the  development  of 
coarse  tubercles  and  areas  of  tuberculous  meningo-encephalitis.  Aphasia,  for 
instance,  may  result  from  the  growth  of  meningeal  tubercles  in  the  fissure  of 
Sylvius,  or  even  hemiplegia  may  occur.  The  solitary  tubercles  are  more  com- 
mon in  the  chronic  phthisis  of  children.  (2)  Basilar  meningitis  is  an  oc- 
casional complication.  It  may  be  confined  to  the  brain,  though  more  com- 
monly it  is  a  (3)  cerebro-spinal  meningitis,  which  may  come  on  in  persons 
without  well-marked  local  signs  in  the  chest.  Twice  have  I  known  strong, 
robust  men  brought  into  hospital  with  signs  of  cerebro-spinal  meningitis,  in 
whom  the  existence  of  pulmonary  disease  was  not  discovered  until  the  post 
mortem.  (4)  Peripheral  neuritis,  which  is  not  common,  may  cause  an  ex- 
tensor paralysis  of  the  arm  or  leg,  more  commonly  the  latter,  with  foot-drop. 
It  is  usually  a  late  manifestation.  (5)  Mental  symptoms.  It  was  noted, 
even  by  the  "older  writers,  that  consumptives  had  a  peculiarly  hopeful  tempera- 
ment, and  the  spes  phthisica  forms  a  curious  characteristic  of  the  disease. 
Patients  with  extensive  cavities,  high  fever,  and  too  weak  to  move  will  often 
make  plans  for  the  future  and  confidently  expect  to  recover. 

Apart  from  tuberculosis  of  the  brain,  there  is  sometimes  in  chronic  phthi- 
sis a  form  of  insanity  not  unlike  that  which  occurs  in  the  canvalescence  from 
acute  affections. 

(«)  A  remarkable  hypertrophy  of  the  mammary  gland  may  occur  in  pul- 
monary tuberculosis,  most  commonly  in  males.  It  may  be  only  on  the  aflFected 
aide.  It  is  a  chronic  interstitial,  non-tuberculous  mammitis  (Allot).  Mastitis 
adolescentium,  not  very  uncommon,  is  not  necessarily  suggestive  of  pulmonary 
tuberculosis. 

(/)  GenitO'urinary  System. — The  urine  presents  no  special  peculiarities 
in  amount  or  constituents.  Fever,  however,  has  a  marked  influence  upon  it. 
Albumin  is  met  with  frequently  and  may  be  associated  with  the  fever,  or  is 
the  result  of  definite  changes  in  the  kidneys.  In  the  latter  case  it  is  more 
al  undant  and  more  curd  like.  Amyloid  disease  of  the  kidneys  is  not  uncom- 
mf-n.  Its  presence  is  shown  by  albumin  and  tube  casts,  and  sometimes  by  a 
great  increase  in  the  amount  of  urine.  In  other  instances  tliere  is  dropsy,  and 
the  patients  have  all  the  characteristic  features  of  chronic  Bright's  disease. 

Pus  in  the  urine  may  be  due  to  disease  of  the  bladder  or  of  the  pelves 
of  the  kidneys.  In  some  instances  the  entire  urinary  tract  is  involved.  In 
pnbonar)'  phthisis,  however,  extensive  tuberculous  disease  is  rarely  found 
in  the  urinary  organs.  Bacilli  may  occasionally  be  detected  in  the  pus. 
HiHnaturia  is  not  a  very  common  symptom.  It  may  occur  occasionally  as  a 
Kwlt  of  congestion  of  the  kidneys,  and  pass  off,  leaving  the  urine  albuminous. 
In  other  instances  it  results  from  disease  of  the  pelvis  or  of  the  bladder,  and 
i«  associated  either  with  early  tuberculosis  of  the  mucous  iiuMiibrancs  or  more 
"•rnmonly  with  ulceration.  In  a  nKMlieal  clinic  the  routine  inspection  of  the 
ttfltfs  for  tubercle  will  save  two  or  three  mistakes  a  year. 

(g)  Cutaneous  System. — The  skin  is  often  dry  and  harsh.  Local  tuber- 
cles occaaionally  occur  on  the  hands.     There  may  be  pigmentary  staining, 
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the  chloasma  phthisicorum,  which  is  more  common  when  the  peritoneam  ii 
involved.  Upon  the  chest  and  back  the  brown  stains  of  pityriasis  versicokr 
are  very  frequent.  The  hair  of  the  head  and  beard  may  become  dry  and 
lanky.  The  terminal  phalanges,  in  chronic  cases,  become  clubbed  and  the 
nails  incurvated — the  Hippoeratic  fingers.  Landouzy  has  called  attention  to 
a  curious  bending,  usually  of  the  ring  and  little  fingers,  which  permits  of 
flexion,  but  not  of  extension — a  condition  which  he  calls  camptodactaly.  A 
remarkable  and  unusual  complication  is  general  emphysema,  which  may  re- 
sult from  ulceration  of  an  adherent  lung  or  perforation  of  the  larynx. 

Diagnosis  of  Pulmonary  Tuberculosis. 

With  fever,  well-marked  physical  signs  and  bacilli  in  the  sputum,  no  di« 
ease  is  more  easily  diagnosed  than  pulmonary  tuberculosis.  Successful  treal 
ment  depends  largely  upon  early  diagnosis,  and  special  attention  must  h 
paid  to  the  obscure,  variable,  and  uncertain  symptoms  and  signs  of  the  initii 
stage.  The  active  crusade  against  the  disease  has  made  both  the  publi 
and  the  profession  more  alert,  and  we  have,  as  so  often  happens,  gone  to  a 
extreme,  and  are  apt  to  see  early  tuberculosis  in  trivial  complaints.  I  say  thi 
from  an  experience  of  cases  seen  in  consultation,  and  it  is  borne  out  by  tl 
records  of  institutions.  Hanmian,  in  charge  of  the  Phipps  Tuberculosis  Di 
pensary  of  the  Johns  Hopkins  Hospital,  makes  the  interesting  confession  thi 
in  the  early  days,  when  they  dej)ended  on  slight  physical  signs  and  the  tube 
culin  reaction,  there  were  innumerable  early  cases,  but  with  a  wider  exper 
ence  and  greater  confidence  in  clinical  symptoms  the  outlook  on  these  borde 
land  cases  has  changed  completely,  and  now,  instead  of  condemning  thei 
peremptorily  to  a  sanatorium,  they  are  found  to  keep  well  under  the  ordinal 
conditions  of  life,  in  spite  of  the  persistence  of  slight  abnormal  signs.  Ho 
important  this  feature  of  tuberculosis  work  has  become  is  also  indicated  1 
the  figures  for  the  first  year  at  the  Tuberculosis  Dispensary  of  the  Radclif 
Infirmary.  Of  the  580  cases,  all  sent  by  physicians,  243  were  found  not  ' 
be  tuberculous !  One  lesson  from  the  work  of  the  past  few  years  is  that  u 
should  pay  more  attention  to  symptoms  than  to  physical  signs.  The  folloi 
ing  are  the  points  of  special  importance  in  the  diagnosis  of  early  cases: 

History. — Tuberculosis  in  the  family,  "Phthisical  habitus,"  unusual  e 
posure,  special  debilitating  circumstances,  as  worry,  grief,  dissipation,  or 
chronic  illness. 

Symptoms. — Loss  of  weight,  loss  of  strength,  and  anaemia,  if  progress!^ 
and  not  to  be  accounted  for  by  mental  worries  or  prolonged  indigestion,  a 
of  first  importance.  Fever  is  at  once  a  most  trustworthy  and  the  most  fall 
cious  symptom.  The  thermomet(T  has  needlessly  condemned  many  patien 
to  the  sanatorium.  Regard  should  be  had  to  the  points  already  mentions 
in  speaking  of  the  fever.  In  nervous  persons,  particularly  in  stout,  flabi 
young  girls,  a  temperature  from  99.5°  to  100.5°  may  mean  nothing,  ai 
the  rectal  temperature  is  often  very  deceptive:  if  taken  after  exercise  • 
excitement  it  may  be  a  degree  and  a  half  above  normal.  In  the  case 
a  flabby,  fat  girl  of  ten,  with  an  anxious  mother,  a  foolish  nurse,  and  i 
alarmist  doctor,  for  montlis  the  rectal  temperature  was  taken  hourly  durii 
the  day:  the  child  had  been  in  bed:  there  was  no  cough,  and  the  only  ph 
sical  sign  a  few  rustling  rales  at  one  apex.    The  cure  followed  rapidly  on  tl 
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breaking  of  the  thermometer  and  getting  rid  of  the  nurse.  In  a  suspicious 
dse  a  two-hour  temperature  record  should  be  taken  during  the  day  for  ten 
days  and  the  influence  of  exercise  upon  it  carefully  estimated. 

A  cough  is  always  suspicious  in  the  young,  more  in  the  winter  than  in 
the  rammer,  and  more  in  the  morning  than  at  other  times  in  the  day.  Tliroat 
conditions  should  be  carefully  excluded,  particularly  the  irritation  from  cigar- 
ette smoking.  The  spitting  of  blood  has  already  been  considered  sufficiently, 
ind  its  importance  in  the  diagnosis  of  tuberculosis  is  universally  recognised. 
.\  brisk,  early  haemoptysis  is  often  helpful,  not  only  for  the  positive  informa- 
tion it  gives  us,  but  for  its  useful  moral  effect  on  the  patient.  The  greater 
the  care  with  which  the  bloody  sputum  is  examined  the  more  likely  will  it  be 
that  bacilli  are  found. 

SpntiiBL — The  patient  should  be  instructed  to  collect  what  is  expectorated, 
jwrticularly  early  in  the  morning,  and  everything  brought  up  should  be  sent. 
The  diflSculty  in  private  practice  is  that  it  requires  a  long  series  of  examina- 
tions to  exclude  positively  the  presence  of  tubercle  bacilli.  Time  and  again 
with  suspicious  cases,  or  in  pleurisy  with  effusion,  I  have  asked  a  clinical  clerk 
diy  by  day  "Any  bacilli  yet  ?",  and  in  one  instance  there  were  none  found  un- 
tO  flie  twentieth  examination !  Of  course,  in  private  practice  this  is  impossi- 
ble, bat  it  is  well  to  bear  in  mind  that  one  or  two  negative  examinations  are 
not  soflScient.  Various  methods  of  digesting  the  sputum  and  examining  the 
centrifugalized  sediment  are  important  when  few  bacilli  are  present.  The 
antifonnin  method  introduced  by  Uhlenhuth  is  simple  and  often  reveals 
tubercle  bacilli  missed  by  an  ordinary  examination. 

Fkyncal  Sigpu. — These  raise  the  difficulty.  At  present,  so  far  aa  the 
lungs  are  concerned,  the  position  resembles  that  of  twenty-five  years  ago  in 
re^wct  to  the  heart,  when  any  murmur  was  regarded  as  serious.  Now,  if  we 
see  the  apex  beat  within  the  nipple  line  and  there  is  no  shortness  of  breath, 
and  the  pulse  is  regular,  we  discount  physical  signs  and  tell  the  patient  to 
live  a  rational  life.  This  is  what  we  should  do  with  many  cases  of  suspected 
early  tuberculosis.  If  the  symptoms  above  dealt  with  are  not  present,  "dis- 
count" the  physical  signs.  These  have  already  been  considered :  change  in  the 
chiracter  of  the  respiratory  murmur  and  the  presence  of  rales  are  the  two 
uwst  important,  as  dulness  is  rarely  present  in  early  cases.  Altogether  too 
Diuch  stress  has  been  laid  upon  roughened  or  impure  inspiration  associated 
*ith  a  few  dry  r&les.  Only  upon  repeated  examination  should  a  decision 
he  reached.  Practically,  in  these  early  cases,  we  have  two  groups — the  one 
^ith  symptoms  and  no  physical  signs,  and  the  other  with  physical  signs  and 
DO  symptoms.    Of  the  two,  the  former  is  of  the  greater  importance. 

Specific  Beaction. — Tuberculin  Test, — The  experience  of  hundreds  of  ob- 
wrrers  in  different  parts  of  the  world  testifies  to  the  value  of  the  Calmette 
and  the  von  Pirquet  tests.  But  we  must  remember  the  reaction  simply  means 
that  the  organism  has  developed  a  responsive  activity  to  tuberculous  infec- 
tion, and  it  by  no  means  indicates  that  an  individual  has  tuberculous  dis- 
*Mf,  in  the  ordinary  sense  of  the  term  "disease.''  From  the  careful  studies 
'"^eat  the  Phipps  Dispensary,  the  conjunctival  tost  was  found  of  the  greater 
^•Jne  in  indicating  the  presence  of  an  active  lesion.  The  following  conclu- 
«ons  reached  by  Hamman  and  his  colleagues  appear  to  be  sane :  "When  a 
pitient  fails  to  react  to  either  test,  and  there  are  no  striking  symptoms  or 
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physical  signs  of  pulmonary  disease,  we  feel  that  the  negative  diagnosis  hat 
received  a  valuable  confirmation.     If  the  eye  reaction  is  positive,  this  is  i 
strong  indication  that  the  patient  has  an  active  tuberculous  focus;  if  symp- 
toms and  signs  are  present  it  is  an  important  aid  in  excluding  other  pulmo- 
nary conditions;  if  they  are  absent  it  marks  the  patient  as  a  suspect.    *    ♦   • 
None  of  these  tests  can  replace  in  the  slightest  degree  a  carefully  taken  his- 
tory and  a  well-made  examination.    They  can  never  stand  censor  over  these ; 
rather  their  value  must  ultimately  be  judged  by  them.     They  are  aids  and 
nothing  more." 

While  the  cutaneous  and  conjunctival  are  the  more  important  as  a  routiiM 
procedure,  still  in  special  instances  in  which  it  i&  desired  to  elicit  a  foca! 
reaction  the  subcutaneous  tuberculin  test  is  invaluable. 

X-ray  Diagnosis. — In  skilful  hands  the  study  of  cases  with  the  BontgeD 
rays  is  of  great  value.  In  a  normal  case  the  radiogram  shows  a  shadow  be- 
neath and  extending  beyond  the  sternum  due  to  the  contents  of  the  mediasti- 
num. Extending  from  the  mediastinum  and  radiating  out  into  the  variom 
lobes  is  a  series  of  shadows  which  may  be  likened  to  the  branches  of  a  tree, 
the  thickest  shadow  being  at  the  hilus  and  thinning  toward  the  periph- 
ery of  the  lungs.  In  diseased  conditions  changes  are  seen  in  the  hilus. 
shadows  due  to  enlarged  or  calcified  glands  and  to  the  increase  in  the  fibrous 
and  lymphatic  tissues  in  the  mediastinum.  Tlie  pulmonary  vessels  with  theii 
containt^  blood  play  an  important  part  in  the  production  of  the  shadow. 
A  study  made  at  the  Phipps'  Dispensary  by  Dunham,  Boardman,  and  Wol- 
man  showed  that  in  a  very  large  percentage  of  all  the  early  cases,  clinicallj 
found  to  be  tuberculosis,  these  shadows  showed  certain  changes  which  corre- 
sponded to  the  clinical  findings.  It  is  not  proved,  however,  that  other  pul- 
monary conditions,  such  as  those  produced  by  the  influenza  bacillus,  may  nol 
cause  the  same  changes.  The  X-rays  undoubtedly  show  very  early  changes  ii 
the  lungs,  but  they  can  not  determine  the  etiological  factor.  In  the  majoritj 
of  cases  the  X-rays  tell  no  more  than  a  careful  clinical  examination,  and  the} 
do  not  differentiate  an  active  from  a  healed  lesion.  More  than  any  others 
radiographers  need  the  salutory  Ici^sons  of  the  dead  house  to  correct  theii 
visionary  interpretations  of  shadows,  particularly  of  those  radiating  from  th( 
roots  of  the  lungs. 

Concurrent  Infediom  and  Diseases  Associated  with  Pulmonary  Ttiberculosu 

Concurrent  Infections  in  Pulmonary  Tuberculosis. — It  has  long     been 

known  tliat  in  pulmonary  tuborculosis  organisms  other  than  the  Bpccifi< 
bacilli  are  present,  particularly  Micrococcus  lanceolatus.  Streptococcus  pyo 
genes,  the  inlluonza  bacillus.  Micrococcus  catarrhalis,  and  Staphylococcus 
aureus;  less  freciuently  Bncillus  pj/onjaneus. 

Many  cases  of  jnilinonary  tulHTculosis  are  combined  inf(H3tions;  strepto 
cocci  and  pnciiinococci  may  In*  found  in  the  sjmtum,  and  the  former  have  beei 
isolated  frnni  tlit*  blood.  PrucMcn.  who  has  very  carefully  studied  this  ques 
tion,  arrives  at  the  followinir  conclusions:  The  })ulm(mary  lesions  of  tuber 
culosis  arc  subject  to  variations  dcjH'nding  largely  on  the  different  modes  o 
distribution  of  the  bacilli,  whclher  hy  the  blood  vessels  or  through  the  bronchi 
and  also  whether  a  concurrent  infection   with   other  organisms  has  takei 
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place.  The  pneumonia  complicating  tuberculosis  may  be  the  direct  result  of 
the  tubercle  bacillus  or  its  toxins,  or  it  may  follow  secondary  infection  with 
other  genns,  particularly  the  Streptococcus  pyogenes,  the  Micrococcus  lanceo- 
kiug,  and  the  Staphylococcus  pyogenes.  An  infection  with  the  influenza  bacil- 
hi8  or  Micrococcus  catarrhalis  may  be  followed  by  increased  fever  and  an  ag- 
gravation of  the  general  symptoms.  The  frequency  of  these  secondary  in- 
fediong  and  the  relative  significance  of  their  germs  are  not  yet  fully  decided. 
It  is  very  probable  that  in  man  the  effect  of  contamination  with  the  pus 
organisms  is  a  very  important  one  in  hastening  necrosis  and  softening,  and 
also  in  the  chronic  cases  they  doubtless  produce  in  large  amounts  the  toxins 
¥hich  are  responsible  for  many  of  the  symptoms  of  the  disease.  The  work 
of  Hastings  indicates  that  secondary  infections  are  not  so  important  as  we 
had  thought,  and  a  study  by  Radcliffe  at  the  King  Edward  Sanatorium  points 
in  this  direction. 

Kaeaiei  Aisociated  with  Pulmonary  Tuberculosis. — Lobar  pneumonia  is 
a  not  uncommon  cause  of  death.  It  is  met  witli,  most  frequently,  indeed,  as 
a  terminal  event  in  the  chronic  cases.  It  may,  however,  occur  early,  and  be 
difficult  to  distinguish  from  an  acute  caseous  pneumonia.  The  sputum  in  the 
latter  is  rarely  rusty,  while  the  fever  in  the  former  is  more  continuous  and 
higher,  but  in  many  cases  it  is  impossible  to  differentiate  between  the  two 
conditions.  ' 

The  association  of  tuberculosis  and  typhoid  fever  has  already  been  dis- 
cussed (page  32). 

Erysipelas  not  infrequently  attacks  old  poitrinaires  in  hospital  wards  and 
almAouses.  There  are  instances  in  which  the  attack  seems  to  be  beneficial, 
a«  the  cough  lessens  and  the  symptoms  ameliorate.  It  may,  however,  prove 
fatal. 

The  eruptive  fevers,  particularly  measles,  frequently  precede  but  rarely 
occur  in  the  course  of  pulmonary  tuberculosis.  In  the  revaecination  of  a 
tuberculous  subject  the  vesicles  run  a  normal  course. 

FUtula  in  ano,  so  often  associated  with  pulmonary  tuberculosis,  in  a  ma- 
jority of  such  oases  is  a  tuberculous  process.  The  general  affection  may  pro- 
prew  rapidly  after  an  operation.  The  question  is  considered  in  tuberculosis 
^'f  the  alimentary  canal. 

Heart  Disease, — Cardiac  hypoplasia  seems  uncommon  in  tuberculosis, 
though  it  was  much  referred  to  by  tlie  older  writers.  It  was  present  in  only 
3  cases  in  1,7(54  autopsies  on  tuberculous  patients  (Xorris).  Kokitansky 
taught  that  there  was  an  antagonism  between  valvular  lesions  and  aneurisms 
and  tnlHTculosis.  All  forms  of  congenital  heart  disease  predispose  to  it,  par- 
ticularly stenosis  of  the  pulmonary  artery.  Mitral  stenosis,  on  the  other 
hand,  has  a  distinctly  inhibitory  influence.  The  two  conditions  are  rarely 
f^nnd  associated.  Endocarditis  has  already  been  referred  to.  A  terminal 
•wte  tuberculosis,  particularly  of  the  serous  membranes,  is  not  at  all  uncom- 
mon in  oardio-vascular  diseases. 

In  chronic  and  arrested  phthisis  arferio'Sclerosis  and  phleho-sclerosis  are 
^t  uncommon.  Ormerod  noted  30  cases  of  chronic  renal  disease  in  100  post 
roortems. 

The  association  of  tuberculosis  with  chronic  arthritis,  upon  which  certain 
'n-ifpre  lay  stress,  finds  its  explanation  in  the  lowered  resistance  of  these  pa- 
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ticDts  and  the  greater  liability  to  infection  in  the  institutions  in  wliich  Ift 
many  of  tlit'ni  live. 

Pffultaritie^s  of  rulmonari/  Tubcrrnlosis  at  the  Extrevies  of  Life 

Old  Age. — It  is  remarkable  how  common  tubercnlosia  is  in  the  aged,  par- 
ticularly in  in:?titTitions.     McLachlan  noted  145  cases  in  which  tuberculosis 
was  the  cauj^e  of  death  in  old  jxTgons  in  Chelsea  Hospital.     All  were  over 
sixty  years  of  age.     Tire  oxpericute  at  the  SalpGtiiere  is  the  same.     Laennec' 
met  with  a  case  in  a  person  over  ninety* nine  years  of  age. 

At  the  Philadelphia  Hospital,  in  the  bodies  of  aged  persons  sent  over  from 
the  almsh(mse,  it  was  ejctreniely  common  to  find  either  old  or  recent  tuber- 
culosis.   A  patient  died  under  my  care  at  the  age  of  eighty-two  with  extensive^ 
peritoneal  tuberculosis.     Puliuonary  tuberculof^is  in  the  aged  is  usually  latentH 
and  runs  a  slow  course.    The  physical  signs  are  often  masked  by  eraphi'sema 
and  by  the  coi^xisting  chronic  bronchitis.    The  diagnosis  may  depend  entirely 
upon  the  discovery  of  the  bacilli  and  elastic  tissue.     Contrary  to  the  opinio 
wliieli  was  held  some  years  ago,  tuberculosis  is  by  no  means  uncommon  wit 
senile  emphysema.     Some  of  the  cases  of  tuberculosis  in  tlte  aged  are  in- 
stances of  quiescent  disease  which  may  have  dated  from  an  early  period. 

Infancy* — Tlie  occurrence  of  acute  tuberculosis  in  children  has  alreadi 
been  uientioned,  and  also  the  fact  that  the  disease  is  occasionally  congenital 
The  incidence  is  very  variable,  from  13  to  42  per  cent,  in  collected  statistics. 
In  Wollstcin^s  study  from  the  New  York  Babies'  Hospitah  among  1,131 
autopsies  in  cliildren  under  four  years  of  age,  in  192  tuberculosis  was  pres- 
ent;  the  perceotage  was:  first  year  1.8  per  cent.,  second  year  11  per  cent., 
third  year  16  per  cent.,  and  fourth  year  2^  per  cent.  Chronic  ulcerative  tu- 
berculosis of  t!ie  lungs  is  much  more  rare  than  in  adults.  In  Parrot's  series  of 
2V^  ciises  in  children  under  three  years  of  age,  in  only  57  were  cavities  found 
in  the  longs. 

Modes  of  Death  in  Pulmonary  TvhercvJosis 

(a)  By  asthenia,  a  gradual  failure  of  the  strength.  The  end  is  usually 
peaceable  ami  tjuict,  neeasionally  disturbed  by  paroxysms  of  cough.  Con- 
sciousness is  often  retained  until  near  the  close. 

(b)  By  asphyxia^  as  in  some  cases  of  acute  miliary  tnberculosis  and  in 
acute  pneumonic  fihthisis.  In  chronic  phthisis  it  is  rarely  seen,  even  whea 
pneumnt horax  develops. 

(c)  By  syncope.  This  is  not  common,  I  have  known  it  to  happen  once 
or  twice  in  patients  who  insisted  upon  going  about  when  in  the  advanced 
stages  of  the  disease.  There  nuiy  be.  but  not  necessiirily,  fatty  dcgeneratiou 
of  the  lieart.  Rapid  syncope  miiy  follow  haemorrhage  or  may  be  due  to  throm- 
bosis or  embolism  of  the  puhuonary  artery,  or  to  pneumothorax. 

(d)  From  haemorrhage*  The  fatal  bleeding  in  chronic  phtlu'sis  is  due 
to  erosion  of  a  large  vessel  or  rupture  of  an  aneurisui  in  a  pulmonary'  carity, 
most  commonly  the  hitter.  Of  2('i  cases  analyzed  by  S.  West,  in  11  the  fatal 
haemoptysis  was  due  to  aneurism,  and»  of  35  cases  collected  by  Percy  Kidd, 
aneurism  was  present  in  30.  In  a  ease  of  Curtin's,  at  the  Philailelpliia  Hi 
pitah  tlie  blccfling  proved  fatal  before  hannoptysis  occurreri,  as  tlie  erodi 
vessel  opened  into  a  capacious  cavity. 


TUBERCULOSIS  211 

(e)  With  cerebral  symptoms.  Coma  may  be  due  to  meningitis,  less  often 
to  uraemia.  Death  in  convulsions  is  rare.  The  haemorrhagic  pachy-meningitis 
¥hich  occurs  in  some  cases  of  phthisis  occasionally  causes  loss  of  conscious- 
nc8?,  but  is  rarely  a  direct  cause  of  death.  In  one  of  my  cases  deatli  resulted 
from  thrombosis  of  the  cerebral  sinuses  with  symptoms  of  meningitis. 

V.     TUBEBCULOSIS  OF  THE  ALIMENTAEY  CANAL 

(a)  Lips. — Tuberculosis- of  the  lip  is  very  rare.  It  occurs  occasionally  in 
the  form  of  an  ulcer,  either  alone  or  more  commonly  in  association  with 
liryngeal  or  pulmonary  disease.  The  ulcer  is  usually  very  sensitive  and  may 
be  mistaken  for  a  chancre  or  an  epithelioma.  The  diagnosis  may  be  made  in 
ctses  of  doubt  by  inoculation  or  the  examination  of  a  portion  for  tubercle 
bidUl 

(b)  Tongue. — The  disease  begins  by  an  aggregation  of  small  granular 
bodies  on  the  edge  or  dorsum.  Ulceration  proceeds,  leaving  an  irregular  sore 
with  a  distinct  but  uneven  margin,  and  a  rough,  often  caseous  base.  The 
diaewe  extends  slowly  and  may  form  an  ulcer  of  considerable  size.  I  have 
known  it  to  be  mistaken  for  epithelioma  and  the  tongue  to  be  excised.  It  is 
rarely  met  with  except  when  other  organs  are  involved.  The  glands  of  the 
angle  of  the  jaw  are  not  enlarged  and  the  sore  does  not  yield  to  iodide  of 
potassium,  which  are  points  of  distinction  between  the  tuberculous  and  the 
syphilitic  ulcer.  In  doubtful  cases  the  inoculation  test  should  be  made,  or  a 
portion  excised  for  microscopic  examination. 

(c)  Saliyary  Glands. — The  salivary  glands  belong  to  that  small  group 
of  organs  of  the  body  which  seem  to  possess  an  immunity ;  a  very  few  cases 
have  been  reported. 

(d)  Palate. — Tubercles  of  the  hard  or  soft  palate  nearly  always  follow 
extension  of  the  disease  from  neighboring  parts. 

(e)  Tuberculosis  of  the  Tonsils.— In  7  of  45  consecutive  cases  in  children 
from  three  months  to  fifteen  years,  A.  Latham  demonstrated,  by  inoculation, 
the  presence  of  tuberculosis  of  the  tonsils  either  in  organs  removed  by  oper- 
ation or  post  mortem.  The  observation  is  of  interest  in  connection  with  the 
views  of  Schlenker,  who  claims  that  the  majority  of  the  cases  of  tuberculous 
wmcal  glands  result  from  infection  with  tubercle  bacilli  which  gain  adniis- 
«on byway  of  the  tonsil.  A  large  number  of  his  cases  of  tuberculous  cervical 
olenitis  were  definitely  of  a  descending  variety  and  associated  with  tuborcu- 
'<*i8  of  these  glands.  The  majority  also  had  pulmonary  tuberculosis,  and  he 
"■Jfards  surface  infection  of  the  tonsil  by  tuberculous  food  and  sputum  far 
niore  common  than  infection  by  way  of  the  circulation.  The  disease  may 
"i^nir  as  a  superficial  ulceration.  More  commonly  there  is  an  infiltration  of 
the  tonsil  with  miliary  tubercles,  which  produces  a  greater  or  less  hypertrophy 
*hich  it  is  practically  impossible  to  distinguisli  from  an  ordinary  enlargement 
''f  the  tonsil  without  a  microscopic  examination. 

(f)  Pharynx. — In  extensive  laryngeal  tuberculosis  an  eruption  of  miliary 
panulea  on  the  posterior  wall  of  the  pharvmx  is  not  very  uncommon.  In 
ckronic  phthisis  an  ulcerative  j)liarvngiti8,  due  to  extension  of  the  disease 
^fom  the  epiglottis  and  larynx,  is  one  of  the  most  distressing  of  complica- 
tions, rendering  deglutition  acutely  painful.     Adenoids  of  the  naso-pharynx 
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may  be  tuberculous,  as  shown  by  Lermoyez.  Macroseopically,  they  do  not 
differ  from  the  ordinary  vegetations  found  in  this  situation. 

(g)  (Esophagus. — A  few  instances  occur  in  the  literature  of  tuberculosis 
of  the  oesophagus.  The  condition  is  a  pathological  curiosity,  except  in  the 
slight  extension  from  the  larynx,  which  is  not  infrequent;  but  in  a  case  in 
my  wards,  described  by  Flexner,  the  ulcer  perforated  and  caused  purulent 
pleurisy.  The  condition  has  been  fully  considered  by  Claribel  Cone,  who  has 
described  a  second  case  from  the  Johns  Hopkins  Hospital  (Bulletin,  Novem- 
ber, 1897). 

(h)  Stomacli. — Many  cases  are  reported  which  are  doubtful.  Primary 
disease  is  unknown.  Perforation  of  the  stomach  occurred  six  times  in  the  12 
cases  collected  by  Marfan,  thrice  by  a  tuberculous  gland.  In  Oppolzer's  case 
an  ulcer  of  the  colon  perforated  the  organ.  In  Musser's  case  there  was  a 
large  tuberculous  ulcer  3  by  l^^  inches  in  extent.  Three  cases  have  been 
described  from  my  wards  by  Alice  Hamilton  (J.  H.  H.  Bulletin,  April,  1897). 

(i)  Intestines. — The  tubercles  may  be  (1)  primary  in  the  mucous  mem- 
brane, or  more  commonly  (2)  secondary  to  disease  of  the  lungs,  or  in  rare 
cases  the  affection  may  (3)  pass  from  the  peritoneum. 

(1)  Primary  intestinal  tuberculosis  occurs  most  frequently  in  children, 
in  whom  it  may  be  associated  with  enlargement  and  caseation  of  the  mesen- 
teric glands,  or  with  peritonitis.    As  stated,  there  is  great  discrepancy  in  the 
statistics  on  this  point,  and  the  question  needs  careful  study.     Biedert  gives 
16  cases  in  3,104  instances  of  tuberculosis  in  children.     In  adults  primary 
intestinal  tuberculosis  is  rare,  occurring  in  but  1  instance  in  1,000  autopsies 
upon  tuberculous  adults  at  the  Munich  Pathological  Institute;  but  now  and 
then  cases  occur  in  which  the  disease  sets  in  with  irregular  diarrhoea,  moder- 
ate fever,  and  colicky  j)ains.    In  a  few  cases  haemorrhage  has  been  the  initial 
symptom.    Regarded  at  first  as  a  chronic  catarrh,  it  is  not  until  the  emacia- 
tion becomes  marked  or  the  signs  of  disease  appear  in  the  lungs  that  the  true 
nature  is  apparent.    Still  more  deceptive  are  the  cases  in  which  the  tuberculo- 
sis begins  in  the  ca?cum  and  there  are  symptoms  of  appendicitis — ^tendernesfi 
in  the  right  iliac  fossa,  constipation,  or  an  irregular  diarrhoea  and  fever. 
These  signs  may  gradually  disappear,  to  recur  again  in  a  few  weeks  and  still 
further  complicate  the  diagnosis.     Fatal  haemorrhage  has  occurred  in  several 
of  my  cases.     Perforation  may  occur  with  the  formation  of  a  pericsecal  ab- 
scess, or  perforation  into  the  peritoneum  may  take  place,  or  in  very  rare 
instances  there  is  partial  healing  with  great  thickening  of  the  walls  and  nar- 
rowing of  the  himen. 

(2)  Secondary  involvement  of  the  bowels  is  very  common  in  chronic 
pulmonary  tuberculosis,  e,  g.,  in  5G6  of  the  1,000  Munich  autopsies  in  tuber- 
culosis just  referred  to.  In  only  three  of  these  cases  were  the  lungs  not  in- 
volved. The  lesions  are  chiefly  in  the  ileum,  caecum,  and  colon.  The  affec- 
tion begins  in  tlie  solitary  and  agminated  glands,  or  on  the  surface  of  or 
within  the  mucosa.  Tlie  caseation  and  necrosis  lead  to  ulceration,  which  may 
be  very  extensive  and  involve  tlie  greater  portion  of  the  mucosa  of  the 
large  and  small  l)owels.  In  the  ileum  the  Peyer's  patches  are  chiefly  involved 
and  the  ulcers  may  be  ovoid,  but  in  the  jejunum  and  colon  they  are  usually 
round  or  transverse  to  the  long  axis.  Tlie  tuberculous  ulcer  has  the  follow- 
ing characters:     (a)    It  is  irregular,  rarely  ovoid  or  in  the  long  axis,  more 
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frequently  girdling  the  bowel;  (6)  the  edges  and  base  are  infiltrated,  often 
caseous;  (c)  the  submucosa  and  museularis  are  usually  involved;  and  (d) 
on  tiie  serosa  may  be  s^en  coloniee^  of  young  tubercles  or  a  well-marked  tuber- 
culous lymphangitis.  Perforation  and  peritonitis  are  not  uncommon  events 
in  the  secondary  ulceration.  Stenosis  of  the  bowel  from  cicatrization  may 
occur;  the  strictures  may  be  multiple. 

Localized  chronic  tuberculosis  of  the  ileo-ccBcal  region  is  of  great  impor- 
tince.  The  caecum  may  present  a  chronic  hyperplastic  tul)erculo8i8,  which  not 
uncommonly  extends  into  the  appendix.  As  a  consequence  of  the  clianges 
produced  a  definite  tumor-like  mass  is  formed  in  the  right  iliac  fossa.  This 
Tiries  in  size,  is  usually  elongated  in  a  vertical  direction,  hard,  slightly  mov- 
aMc,  or  bound  down  by  adhesions  and  very  sensitive  to  pressure.  The  tumor 
simulates  more  or  less  closely  a  true  neoplasm  of  this  region,  particularly  car- 
cinoma. The  condition  is  characterized  by  gradual  constriction  of  the  lumen 
of  ttie  bowel,  periodic  attacks  of  severe  pain,  and  alternating  diarrhoea  and 
c(Hffitipation.  The  extremely  localized  character  of  the  disease  warrants  an  ex- 
ploratory operation,  as  the  results  of  enterectomy  are  remarkably  favorable. 
Of  11  eases  reported  by  F.  M.  Caird,  7  recovered.  In  a  second  form  of  this 
disease,  occurring  less  frequently  than  the  former,  there  is  no  definite  tumor 
IM8B  to  be  felt,  but  a  general  induration  and  thickening  in  the  riglit  iliac 
foGBa  similar  to  the  local  changes  produced  by  a  recurring  appendicitis.  In 
this  variety  a  fistula  discharging  faecal  matter  occasionally  results.  Both 
fonng  may  be  distinguished  from  the  diseases  they  simulate  by  the  finding 
of  tubercle  bacilli  in  the  stools  or  in  the  discharge  from  the  fistula  when  such 
exiBts. 

Tuberculosis  of  the  rectum  has  a  special  interest  in  connection  with  fistula 
in  Qno,  which  occurs  in  about  3.5  per  cent,  of  cases  of  pulmonary  disease.  In 
mtny  instances  the  lesion  has  been  shown  to  be  tuberculous.  It  is  very  rarely 
primary,  but  if  the  tissue  on  removal  contains  bacilli  and  is  infective  the  lungs 
are  almost  invariably  found  to  be  involved.  It  is  a  common  opinion  that  tlie 
pulmonar)'  symptoms  progress  rapidly  after  the  fistula  is  cut.  This  may  have 
!«ome  basis  if  the  operation  consists  in  laying  the  tract  open,  and  not  in  a  free 
excision. 

(3)  Extension  from  the  peritoneum  may  excite  tuberculous  disease  in 
tlje  bowels.  Tlie  affection  may  be  primary  in  the  peritoneum  or  extepd  from 
the  tubes  in  women  or  the  mesenteric  glands  in  children.  The  coils  of  intes- 
tine become  matted  together,  caseous  and  suppurating  foci  develop  between 
the  folds,  and  perforation  may  take  place  between  the  coils. 

VI.    TUBERCULOSIS  OP  THE  LIVER 

This  organ  is  very  constantly  involved  in  (a)  Miliary  tuberculosis.  This 
i*  seen  in  acute  generalized  tuberculosis,  though  the  granules  may  be  sniall 
Md  have  to  be  looked  for  very  carefully.  In  chronic  tuberculosis  miliary 
tnbercles  are  not  at  all  uncommon  in  the  liver,  (b)  Solifarff  tuhprrle.  Oc- 
^ionally  large  tuberculous  masses  are  found  in  the  organ,  sometimes  asso- 
ciated with  perihepatitis,  sometimes  with  tuberculous  peritonitis,  and  in 
ckildren  with  tuberculous  adenitis.  In  a  few  cases  the  massc^s  are  very 
large,  though  it  is  only  in  exceptional  cases  that  the  tumor  can  be  felt  througli 


re    INFECTIOI 


the  abdominal  wall.     Tlie  orgfjn  may  be  enlarged  by  mimerous  f"aseoii&  ma 
ami   present   (he   clinical    pieture   of   an   enlarged    rough    tender   liver  wit 
jaundice^  as  in  a  case  reported  by  Tliayer.     The  solitary  tubercles  becon 
infected  wtlh  pus  organism?!,  soften,  and  form  an  abscess,     (r)    Tuberrulnsi 
of  tlw  bife  diwfs,    Tim  is  by  far  the  mo8t  eharaeteristie  tuberculous  ehang 
in  the  organ,  and  is  not  uncommon.     It  was  well  descrilied  by  Bristowe 
1858.    Tlie  liver  is  enlarged,  and  !=ection  ehows  nuineroiis  guiall  cavities,  whicl 
look  at  first  like  niultifde  abscesses  in  supj)urative  pylcpblebitis,  but  the  pus 
is  bile-stained  and  the  whole  process  is  a  local  tuberculous  cholangitis.    (r/> 
Tubfrndoits  cirrhosis.     With  the  eruption  of  miliary  tubercles  there  may 
slight  increase  in  the  connective  tissue,  wtdch  is  overshadowed  by  the  (alt 
change.     In  all  the  chronic  forms  of  tubercle  in  this  organ  there  may 
fibrous  overgrowth.     Ilunot,  who   has  described  several  varieties,  states  tha.^ 
tbe  condition  may  be  prinuiry.     Fraetieally  it  is  very  rare,  except  in  conne 
tion  with  cbronie  tuberculous  peritonitis  and  perihepatitis,  when   I  lie  orgai 
may  he  much  deformed  by  a  sclerosis  involving  the  portal  canals  and  tl 
capsule,  which  nyay  he  greatly  involved  in  a  [lolvserositis. 

VII.     TUBERCUL08IB  OF  THE  BRAIN  AND  COED 
Tuhereulosis  of  the  bnJin  occurs  as   (a)  an  acute  miliary  infection  cau 
ing  meningitis  and  acute  bydnxephalus;  (b)  as  a  chronic  mcningo-enceph&- 
litis,  usually  localized,  and  containing  small  nodtihir  tul>ercles;  and    (c)  a^ 
the  so-called   solitary   tubercle.     Between   tbe   last   two   forms   there  are  all 
gradations,  and  it  is  rare  to  see  the  meninges  uninvolved.     The  acute  varteft^J 
has  already  been  considered.     1  shall  here  consider  the  chronic  form,  whic^P 
comes  on  slowly  and  has  the  clinical  eliaracters  of  a  tumor. 

It  is  most  common  in  tbe  young.     Of  148  cases  collected  by  Pribram  11 
vren*  under  fifteen  years  of  age.     Other  organs  are  usually  involved,  particiJ 
larly  the  lungs,  tbe  bronchial  glands,  or  the  Lwneg,     In   rare  instiinces 
tubercles  are  found  elsewliere.    They  occur  most  fre<[uently  in  tbe  cerebellum  T 
next  in  tbe  cerebrum,  and  then  in  the  pons.    The  growths  are  often  multiple 
in  100  out  of  183  cases  (tjowers).     They  range  in  size  from  a  pea  to  a  wa 
nut;  large  tumors  occasionally  occur,  and  sometimes  an  entire  lobe  of 
cerebellum   is   atfceted.     On   section   the   tubercle  presents   a   gray ish-y ell om 
caseous  appearance,  usually  tirm  and  hard,  and  encircled  by  a  translucent 
softer  tissue.    Tbe  centre  of  the  growth  may  be  semi-diffluent.     As  in  oth€ 
localities  the  tubercle  may  calcify.    Tlie  tumors  are  as  a  rule  attached  to  th 
meninges,  often  to  the  pi  a  at  the  bottom  of  a  sulcus  so  that  they  look  it 
bcdiled  in  the  brain-substance.     About  the  longitudinal  fissure  there  may 
an  aggregation  of  the  growths,  with  eonipression  of  the  sinus,  and  tbe  forn 
tion  of  a  thrombus.     The  tuberculous  tumor  not  infnijuently  excites  acut 
meningitis.     In  localized  meningo-eneephalitiB  the  pia  is  thickened,  tubercle 
are  adherent  to  tbe  under  surface  and  grow  about  the  arteries.     It  is  ofte 
combined  with  cerebral  softening  from  interference  with  the  circulation.     Set 
eral  of  the  most  characteristic  instances  which  I  have  seen  were  on  the  men- 
inges covering  the  insula.     This  form  may  occur  in  pulmonary  tuberculoeii 
causing  hemiplegia  or  aphasia  which  may  persist  for  months. 

Tbe  symiitoms  of  tuberculous  growths  in  tbe  brain  are  those  of  tumo 
and  will  be  considered  in  the  section  on  the  brain. 
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In  the  spinal  cord  the  same  forms  are  found.     The  acute  tuberculous  men- 
ingitis has  been  considered  and  is  almost  always  cerebro-spinal.     The  solitary 
tubercle  of  the  cord  is  rare.     Herter  reported  3  cases  and  collected  24  from 
tbe  literature.     It  was  secondary  in  all  save  one  case.     The  symptoms  are 
those  of  spinal  tumor  or  meningitis. 

Vm.     TUBERCULOSIS  OF  THE  GENITOURINARY  SYSTEM 

The  studies  of  the  past  few  years,  and  particularly  the  work  of  surgeons 
and  g}iiffcologists,  have  taught  us  the  great  importance  of  tuberculosis  of  this 
tract  Any  part  of  the  genito-urinary  system  may  be  invaded.  The  suc- 
cessive involvement  of  the  organs  may  be  so  rapid  that  unless  the  case  has 
been  seen  early  it  may  be  impossible  to  state  with  any  degree  of  certainty 
which  has  been  the  primary  seat  of  infection.  There  may  be  simultaneous 
invohement  of  various  portions  of  the  tract.  In  tuberculosis  of  the  gcnito- 
urinar)'  system  one  always  has  to  boar  in  mind  the  possibility  of  latent  dis- 
ease elsewhere  in  the  body.  As  Bollinger  says,  tubercle  bacilli  may  gain 
admission  at  some  part  of  the  respiratory  tract  without  producing  any  lesion 
at  the  point  of  entrance,  and  finally  reach  a  bronchial  gland,  where  they 
»tupa  tuberculous  process  of  extremely  slow  development  without  producing 
any  symptoms.  From  this  point  bacilli  may  enter  the  blood  stream  and  lodge 
in  the  epididymis  or  testicle  proper,  and  produce  nodules  which  are  readily 
discovered  owing  to  the  ease  with  wliich  these  parts  are  examined.  Such  a 
case  might  be  quite  easily  mistaken  for  one  of  primary  genital  tuberculosis, 
whereas  the  true  primary  tuberculous  focus  is  far  distant. 
Infection  of  the  genito-urinary  tract  occurs  in  various  ways : 
(a)  By  Hereditary  Transmission. — It  has  been  met  with  in  the  fetus. 
The  comparative  frequency  of  tuberculosis  of  the  testicle  in  very  young  chil- 
dren suggests  very  strongly  that  the  uro-genital  organs  may  be  involved  as  a 
rwnlt  of  direct  transmission  of  the  disease. 

{b)   By  Infection  from  Areas  of  Tubercui^sis  Already  Existing 
ix  THE  Patient. —  (1)   Infection  through  the  Blood. — In  many  cases  uro- 
g'Pnital  tuberculosis  is  found  at  autopsy  associated  with  disease  of  some  distant 
organ,  particularly  the  lungs,  and  it  would  appear  most  probable  that  in  them 
infection  has  been  through  the  blood-vessels.   Jani^s  observations,  which  were 
pnblished  by  Weigert  after  the  author's  death,  strongly  support  this  theory. 
In  studying  sections  of  the  genital  organs  of  patients  who  died  of  pulmonary 
tuberculosis,  he  found  tubercle  bacilli  in  5  out  of  8  cases  in  the  testicle,  and 
in  4  out  of  6  cases  in  the  prostate,  without  in  any  instance  finding  micro- 
scopic evidences  of  tubercles  in  these  organs.     The  bacilli  lay,  in  the  testis, 
partly  within  and  partly  close  beside  the  cellular  and  granular  contents  of 
the  seminal  tubules,  while  in  the  prostate  they  were  always  situated  in  the 
neighborhood  of  the  glandular  ej)ithelium. 

(2)  Infection  from  the  Peritoneum, — This  source  of  infection,  in  both 
men  and  women,  is  much  more  frequent  than  is  commonly  supposed.  The 
intimate  relationship  between  the  peritoneum  and  bladder  in  both  sexes, 
and  with  the  vesiculae  seminales  and  vasa  deferentia  in  the  male,  allows  a 
ready  way  of  invasion  of  these  organs  by  direct  extension  of  the  disease.  The 
l^'ritoneum  is  a  frequent  source  of  genital  tuberculosis  in  the  female.     No 
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doubt  many  casea  of  tubciTulosis  of  the  Fallopian  tubes  originat€  from  thij 
source.     The  fact  that  the  fimbriated  extremity  of  the  tube  is  often  most 
seriously  involved  points  rather  strongly  in  this  direction,  although  the  fact 
might  be  taken  as  a  point  in  favor  of  blood  infection,  favored  by  its  greater  I 
vascularity.     Various  observations  go  to  show  that  the  action  of  the  cilia  i 
lining  the  lumina  of  the  Fallopian  tnbes  tends  to  attract  particles  introduced 
into  the  peritoneal  cavity.     Jani's  observation  is  very  interesting  in  this  con- 
nection, as  showing  the  possibihty  of  tuijcrele  bacilli  entering  the  tubes  from 
the  peritoneal  cavity  without  there  being  any  tuberculous  peritonitis.     He 
found  typical  tubercle  bacilli  in  Hie  lumen,  \n  sections  of  a  normal  Fallopian 
tube,  in  a  woman  who  died  of  pulmonary  and  intestinal  tuberculosis.     The  I 
explanation  advanced  was  that  the  bacilli  made  their  way  through  the  thiaj 
peritoneal  coat  from  one  of  the  intestinal  ulcers,  thus  reaeliing  the  peritoneal' 
cavity,  and  thence  w^ere  attracted  into  the  Fallopian  tube  by  the  current  pro- 
duced by  the  action  of  the  cilia  lining  the  lumen.     The  intimate  relationship 
between  tuberculous  peritonitis  and  tuberculosis  of  the  Fallopian   tubes  is  I 
shown  in  the  fact  that  the  latter  are  affected  in  from  30  to  40  per  eent.  of  the 
cases. 

(3)  Infect  ion  from  ,OUier  Or  gams  by  Direct  Exleu^ion, — The  occurrence  j 
of  direct  extension  from  the  peritoneum  has  already  been  mentioned.  In 
tuberculous  ulceration  of  the  intestine  or  rectum  adhesions  to  the  bladder 
in  the  male  or  to  the  uterus  aud  vagina  in  tlie  female  may  occur,  with  result- 
ing tistulae  and  a  direct  extension  of  the  disease.  Perirectal  tuberculouB 
abscesses  may  lead  to  secondary  involvement  of  some  portion  of  the  genito- 
urinary tract  It  must  not  be  forgotten  that  tuherculosis  of  the  vertebra j 
may  be  followed  by  tuberculosis  of  the  kidney  as  a  result  of  direct  extension] 
of  the  disease. 

(r)  By  Infection  f&om  Without. — Whetiier  uro-genital  tuberculoais^^ 
may  occur  as  a  result  of  the  entrance  of  (iibercle  bacilli  into  the  urethra  or 
vagina  is  still  a  disputed  question.  That  bacilli  gain  admission  to  the^ 
passages  during  coitus  with  a  |>erson  the  subject  of  uro-genital  tuberculosis, 
or  by  the  use  of  foul  instruments  or  syringes,  seems  quite  probable.  The 
possibility  of  genital  tuberculosis  occurring  in  the  female  as  a  result  of  coitus 
with  a  male  tlie  subject  of  tuberculosis  in  some  portion  of  the  geni to-urinary 
system  was  lirst  suggested  by  Cohnheim,  who  stated,  however,  that  it  rarely, 
if  ever,  occurred. 

In  a  patient  with  intestinal  tuberculosis  the  tubercle  bacilli  might  acci-] 
dentally  reaeli  the  urethra  or  vagina  from  the  rc^ctum. 

Uro-genital  tuberculosis  is  commonest  between  the  ages  of  twenty  and 
forty  years- — ^tliat  is,  during  the  period  of  greatest  sexual  activity.  Males  are! 
affected  nmch  more  frequently  than  females,  the  proportion  being  3  to  l.| 
This  great  difference  is  no  doubt  partly  due  to  the  more  intimate  relationship  i 
between  the  nrinar}^  and  genital  systems  in  the  former  than  In  the  latter.  In* 
the  male  the  urethra  foruis  tlie  eorruuon  outlet  for  the  two  systems,  while  in  i 
the  female  there  is  a  separate  outlet  for  each. 

dnee  the  uro-genital  tract  has  been  invaded  the  disease  is  likely  to  spread  I 
rapidly,  and  the  method  of  ejctension  is  an  important  one.     Frequently  there  ' 
is  direct  extension,  as  when  the  bladder  is  involved  seeoudarily  to  the  kidney 
by  passage  of  the  disease  along  the  ureter,  or  where  the  tuberculous  prot^ss 
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extends  along  the  vas  deferens  to  the  vesiculae  seminales.     No  doubt  surface 
inoculation  occurs  in  some  instances,  and  to  this  cause  may  be  attributed  a 
certain  percentage  of  cases  of  vesical  and  prostatic  disease  following  tuber- 
colosiB  of  the  kidney.     Although  this  probability  is  acknowledged,  there  is 
an  element  of  doubt  as  to  the  possibility  of  the  kidney  becoming  affected  sec- 
ondarily to  the  bladder  or  prostate  by  the  direct  passage  of  the  bacilli  up  the 
lumen  of  one  ureter;  for  in  such  a  case  we  have  to  suppose  that  a  non- 
motile  bacillus,  contrary  to  the  laws  of  gravity,  ascends  against  an  almost 
constant  current  of  urine  flowing  in  the  opposite  direction.     The  lymphatics 
may  afford  a  means  for  the  spreading  of  the  disease,  but  in  a  greater  number 
of  cases  than  is  generally  supposed  it  takes  place  by  way  of  the  blood-vessels. 
Crstoscopic  examinations  of  the  bladder  not  infrequently  show  the  presence 
of  tubercles  beneath  the  mucous  membrane  before  there  is  any  evidence  of 
superficial  ulceration — a  fact  suggesting  strongly  a  blood  infection. 

The  discovery  of  tubercle  bacilli  in  the  urine  and  the  obtaining  of  tuber- 
culous lesions  in  animals  as  a  result  of  inoculation  with  the  urinary  sedi- 
ment afford  us  the  only  positive  evidence  of  geni to-urinary  tuberculosis.  So 
far  there  are  no  authentic  accounts  of  tubercle  bacilli  having  been  found  in  the 
eemen  of  men  with  tuberculosis  of  the  testicle  or  vesiculae  seminales.  Owing 
to  the  fact  that  the  smegma  bacillus  has  the  same  staining  reaction  as  the 
tubercle  bacillus,  and,  morphologically  is  practically  indistinguishable  from 
it  the  greatest  care  must  be  used  in  obtaining  the  specimen  of  urine  for 
examination,  to  eliminate,  if  possible,  all  chances  of  contamination.  Thus 
the  urine  examined  must  be  a  catheterized  specimen,  and  even  then  one  runs 
the  risk  of  carr}'ing  back  into  the  bladder  on  the  end  of  the  catheter  a  few 
Willi  which  may  be  washed  out  in  the  stream  of  urine  and  be  mistaken  for 
tubercle  bacilli  in  the  sediment.  One  or  more  guinea-pigs  should  be  inocu- 
lated with  some  of  the  suspected  urine.  If  tubercle  bacilli  be  present  the  ani- 
mals will  manifest  tuberculous  lesions  in  from  three  to  five  weeks. 

lubercalosifl  of  the  Kidneys  (Phthisis  Renum). — In  general  tuberculosis 
the  kidneys  fre(|uently  present  scattered  miliary  tubercles.  In  pulmonary 
tuberculosis  it  is  common  to  find  a  few  nodules  in  the  substance  of  the  organ, 
••r  there  may  be  pyelitis.  In  the  first  17,000  admissions  to  the  medical  wards 
"f  tlye  Johns  Hopkins  Hospital  there  were  1,085  cases  of  tuberculous  infec- 
tion. In  17  of  these  a  clinical  diagnosis  of  renal  tuberculosis  was  made. 
^Valker  analyzed  the  first  1,369  autopsies  in  the  same  hosj)ital  and  found 
thit  784  had  tuberculosis  in  some  part  of  the  body.  In  all  there  were  01 
<a^  of  renal  tuberculosis.  Of  482  cases  of  pulmonary  tuberculosis  showing 
^vmptoms  during  life,  one  or  both  kidneys  were  involved  in  23.  There  were 
•^fi  cases  of  acute  general  miliary  tuberculosis,  and  in  every  instance  the  kidney 
»M  affected.  The  2  other  cases  of  renal  tuberculosis  occurred  in  patients 
*ith  latent  disease.  Primary  tuberculosis  of  the  kidneys  is  not  very  rare, 
'•'•'t  in  no  instance  in  the  above  series  did  Walker  demonstrate  a  primary 
"nf»iiion  in  the  kidney.  The  tuberculous  process  was  primary  in  sonu*  other 
•■art  of  the  genito-urinary  tract  in  (J  cases.  In  a  majority  of  the  cases  the 
|'''<f8s  involves  the  pelvis  and  the  ureter  as  well,  sometimes  the  bladder  and 
Pf^tatp.  It  may  be  difficult  to  say  in  advanced  cases  whether  the  disease 
h*.*  started  in  the  bladder,  ])rostate,  or  vesicles,  and  crept  u})  the  ureters, 
or  whether  it  started  in  the  kidneys  and  proceeded  downward.  In  a  majority 
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of  casps,  I  believe,  the  latter  ie  true,  and  the  infection  is  through  Hie  bl 
Walker  thinksv  that  a  ha^niatogcnous  infection  lakes  place  in  90  per  cent,  of 
cases,  and  that  this  is  the  channel  of  infection  in  the  majority  of  instam 
where  renal  follows  vesical  tuhcreulosis  ratlier  than  along  the  ureter.  0 
kidney  alone  may  hv  involved,  and  the  disease  creeps  di>\vn  the  nreter  aii< 
may  only  extend  a  few  miUimetres  on  the  vesical  mucosa.  A  man  with  aortio 
insuffRiencv,  who  had  no  lesions  in  the  lun^s,  presented  a  localized  patch  in 
the  pelvis  of  llu*  kidney,  involving  a  pyramid^  while  the  ureter,  5  cm.  from  thu 
bladder  and  at  its  orifice^  was  tliiekened  and  tuberculous.  The  prostn 
sliowed  an  area  of  caseation.  The  process  is  most  common  hetwt*en  tweni 
and  thirty  years  of  age,  hut  it  may  occur  at  the  extremes  of  age.  In  a  sen 
of  llH<y  eases  colletrtcd  by  Walker  in  which  the  sex  was  stated  182  <»f  the 
patients  were  males  and  204  females.  In  tlie  earliest  stage,  which  may  be 
met  with  accidentaUy,  the  disease  is  seen  to  be^j^in  in  the  pmimids  and  calyc 
Necrosis  and  cast  at  ion  proceed  rapidly,  and  tl\e  colonies  of  tubercles  sia 
througliout  the  ]>yrauiids  and  extencl  upon  the  mueous  membrane  of  the 
vis.  As  a  rule,  froui  the  outset  it  is  a  tuberculous  ]>yo-nephrosis.  The 
infection  may  result  from  direct  extendi  mi  of  the  disease  from  a  tuberculoi 
vertebra.  It  may  be  contined  to  one  kidney,  or  progress  more  ejctensiveljj 
in  one  than  in  the  other.  At  autopsy  both  organs  are  usually  found  en-i 
largrd.  In  only  ^^  of  the  i'A  auto[isies  previously  referred  to  was  tfie  diivcasfi 
unihiteral.  One  kidney  may  be  completely  destroyed  and  converted  into  t 
series  of  cysts  (ontaining  elieesy  suhslanee — a  form  of  kidney  which  the  older 
WTiters  called  scrofulous.  In  tlie  putty-like  contents  of  these  cysts  lime  sail 
may  he  deposited.  In  other  instances  the  walls  of  the  pelvis  are  thickened"! 
and  cheesy,  the  pyramids  eroded,  and  caseous  nodules  are  scattered  throiij 
the  organ,  even  to  the  capsule,  which  may  be  thickened  and  adherent, 
other  organ  is  usual !y  Ics^  affected,  and  shows  only  pyelitis  or  a  superfici 
necrosis  of  one  or  two  pyramids.  The  ureters  are  usually  thickened  and 
mueous  n\eiuhrane  ulcerated  and  caseous.  InvotvenK^nt  of  the  bladder,  v 
cula?  seminales,  and  testes  is  not  imeomuion  in  malcv?. 

The  BYMi'TOMs  are  those  of  pyelitis.     The  urine  may  be  purulent  fi 
years,  and  there  may  be  little  or  no  distress,     Kven  before  the  bladder 
comes   involved    micturition   is   frequent,   and   many   instances    are   mistake 
for  cystitiB,     The  frequent  micturition  is  in  part  due  to  an  initial  polyu: 
in  part  to  reflex  irritation,  but  chiefly   to  a  non-tuberculous  intlammati' 
over  the  trigone  of  the  bladder.     It  is  usually  the  earliest  and  most  consta: 
symptom.     Ha^maturiaj  of  a  mild  grade,  occurs  at  some  time  during 
course  of  the  disease  in  the  majority  of  the  cases.     Dull,  aching  pain  in 
lumbar  region  on  one  side  is  frequently  complained  of  and  may  be  the 
symj>tom.     The  condition  is  for  many  years  compatible  with  fair  health, 
curability  is  shown   by  the  accidental   discovery   of  the  so-ealled   scrofulo 
kidney,  converted  into  cysts  containing  a  putty-like  substance.     In  cases 
which   the  disease  becomes  advanced  and  both  organs  are  affected  con«*tit 
tional  symptoms  are  more  marked.     There  is  irregular  fever,  with  chills 
loss  of  weight  and  strength.     General  tuberculosis  is  common.     In  only  o] 
of  my  cases  were  the  lungs  uninvolved.     In  a  case  at  the  Montreal  Gem 
Hospital  a  cyst  perforated  and  caused  fatal  peritonitis. 

Physical  examination  may  detect  special  tenderness  on  one  side,  or 
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kidney  may  be  palpable  in  front  on  deep  pressure;  but  tuberculous  pyelo- 
nephritis   seldom   causes   a   large   tumor.     Occasionally   the    pelvis    becomes 
enonnously  distended;  but  this  is  rare  in  comparison  with  its  frequency  in 
cilculous  pyelitis.     The  urine  presents  changes  similar  to  those  of  ordinary 
ealculous   pyelitis — pus-cells,    epithelium,   and   occasionally    definite    caseous 
mas8es.    It  is  nearly  always  acid  in  reaction.    Albumin  is,  of  course,  present. 
Tubercle  bacilli  may  be  demonstrated  by  the  ordinary  methods.     Tube-casts 
tie  not  often  seen. 

Diagnosis. — To  distinguish  the  condition  from  calculous  pyelitis  is  often 
difficult.  HsBmorrhage  may  be  present  in  both,  though  not  nearly  so  frc- 
qaently  in  the  tuberculous  disease.  Functional  ha?maturia,  to  which  Senator 
ku  given  the  name  essential  renal  hcematuria,  and  Klemperer  that  of  angio- 
neurotic  renal  hcematuria,  has  been  a  source  of  error  in  diagnosis  and  has  led 
togorgical  interference.  In  this  condition  it  is  highly  probable  that  bleeding 
from  the  kidney  can  occur  in  the  absence  of  any  definite  lesion  of  the  organ, 
dthough  Israel  denies  the  existence  of  such  an  anomaly.  The  subcutaneous 
injection  of  phenolsulphonephthalein,  introduced  by  Rowntree  and  Geraghty, 
is  of  value  in  determining  the  kidney  affected  and  its  functional  capacity. 
The  diagnosis  rests  on  three  points:  (1)  The  detection  of  some  focus  of 
tuberculosis,  as  in  the  testis;  (3)  the  presence  of  tubercle  bacilli  in  the  sedi- 
ment; and  (3)  the  use  of  tuberculin.  In  woman  the  kidney  involved  is  now 
eady  determined  by  catheterizing  the  ureters. 

Tuberculosis  of  the  suprarenal  capsules  will  be  considered  under  Addison's 
DiietBe. 

Tuberculosis  of  fhe  Ureter  and  Bladder. — This  rarely  occurs  as  a  pri- 
mary affection^  but  is  nearly  always  secondary  to  involvement  of  other  parts, 
particularly  the  pelvis  of  the  kidney.  In  the  case  of  uro-genital  tuberculosis, 
aboTe  mentioned,  in  a  patient  who  died  of  heart-disease,  the  ureter,  just  where 
it  entered  the  bladder,  showed  a  fresh  patch  of  tuberculosis. 

Protracted  cystitis  which  has  come  on  without  apparent  cause  is  always 
Riggwtive  of  tuberculosis.  The  renal  regions,  the  testes,  and  the  prostate 
should  be  examined  with  care.  It  may  follow  a  pyelo-nephritis,  or  be  asso- 
ciated with  primary  disease  of  the  prostate  or  vesiculae  seminal es.  Primary 
taberculosis  of  the  posterior  wall  of  the  bladder  may  simulate  stone. 

lubercnlosis  of  the  Ftostate  and  Vesicnlae  Seminales. — The  prostate  is  fre- 
<pcntly  involved  in  tuberculosis  of  the  uro-genital  tract.  In  Krzyincki's 
caaea,  of  15  males  the  prostate  was  involved  in  14  and  the  vesiculaj  seminales 
^  11.  In  Orth's  cases  the  prostate  was  involved  in  18  of  the  37  cases  in 
fflalea.  These  parts  are  much  more  frequently  involved  than  ordinary  post- 
mortem statistics  indicate.  Per  rectum  the  prostatic  lobes  are  felt  to  be 
occupied  by  hard  nodules  varying  in  size  from  a  pea  to  a  bean.  There  is  great 
irritability  of  the  bladder,  and  agonizing  pain  in  catheterization.  An  ex- 
tremely rare  lesion  is  primary  urethral  tuberculosis,  which  may  simulate 
rtrictnre. 

Tnbercnlosis  of  the  Testes. — This  somewhat  common  affection  may  be 
primary,  or,  more  frequently,  is  secondary  to  tuberculous  disease  elsewhere. 
Many  cases  occur  before  the  second  year,  and  it  is  stated  to  have  been  met 
tith  in  the  fetus.  In  infants  it  is  serious  and  usually  associated  with  tubercu- 
lou  disease  in  other  parts.    In  9  cases  reported  by  Hutinel  and  Deschamps^ 
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in  every  one  there  was  a  general  affection.  In  20  eases  reported  by  Jnllien, « 
were  under  one  year,  and  6  between  one  and  two  years  old.  In  5  of  the  case 
both  testicles  were  affected.  Koplik  holds  that  most  of  the  instances  o 
this  kind  are  congenital,  in  Baumgarten's  sense.  In  the  adult  the  tubercle 
begin  within  the  substance  of  the  gland,  but  in  children  the  tunica  albuginci 
is  first  affected.  The  tubercle  does  not  always  undergo  caseation,  but  it  mai 
present  a  number  of  embryonic  cells,  not  unlike  a  sarcoma. 

Tubercle  of  the  testes  is  most  likely  to  be  confounded  with  syphilis.  Ii 
the  latter  the  body  of  the  organ  is  most  often  affected,  there  is  less  pain,  and 
the  outlines  of  the  growth  are  more  nodular  and  irregular.  In  obscure  peri- 
toneal disease  the  detection  of  tubercle  in  a  testis  has  not  infrequently  led 
to  a  correct  diagnosis.  The  association  of  the  two  conditions  is  not  uncom- 
mon. The  lesion  in  the  testis  may  heal  completely,  or  the  disease  may  become 
generalized.  General  infection  has  followed  operation.  Too  much  stress  cai 
not  be  laid  on  the  importance  of  a  routine  examination  of  the  testes. 

Tuberculosis  of  the  Fallopian  Tubes,  Ovaries,  and  TTtems. — The  FaUop' 
an  tubes  are  by  far  the  most  frequent  seat  of  genital  tuberculosis.  The  dia 
ease  may  be  primary  and  produce  a  most  characteristic  form  of  salpingitif 
in  which  the  tubes  are  enlarged,  the  walls  thickened  and  infiltrated,  and  th 
contents  cheesy.  Adhesion  takes  place  between  the  fimbriae  and  the  ovaric 
or  the  uterus  may  be  invaded.  The  condition  is  usually  bilateral.  It  ma 
occur  in  young  children.  Although,  as  a  rule,  very  evident  to  the  nakc 
eye,  there  are  specimens  resembling  ordinary  salpingitis,  which  show  c 
microscopic  examination  numerous  miliary  tubercles  (Welch  and  Williams 
Tuberculous  salpingitis  may  cause  serious  local  disease  with  abscess  form 
tion,  and  it  may  be  the  starting-point  of  peritonitis. 

Tuberculosis  of  the  ovary  is  always  secondary.  There  may  be  an  em 
tion  of  tubercles  over  tlie  surface  in  an  extensive  involvement  of  the  stron 
with  abscess  formation. 

Tuberculosis  of  the  uterus  is  verj'  rare.     Only  three  examples  have  cob 
under  my  observation,  all  in  connection  with  ])ulmonary  phthisis.     It  mi 
!)('  primary.     The  mucosa  of  the  fundus  is  thickened  and  caseous,  and  tube 
cles  may  be  seen  in  the  muscular  tissue.     Occasionally  the  process  extends 
llie  vagina. 

Tuberculosis  of  the  placenta  it?  more  common  than  has  been  suppose 
Of  20  placentas  from  tuberculous  women,  9  were  affected;  5  of  these  we 
from  cases  of  advanced  disease  of  the  lung.     The  lesions  are  easily  overlookc 

IX.     TUBERCULOSIS  OF  THE  MAMMARY  GLAND 

Mandry  ( Brims- s  Beitriigo,  viii)  has  collected  40  cases,  1  of  which  w 
in  a  male.  The  disease  is  most  common  between  the  fortieth  and  sixtie 
years.  The  breast  is  frequently  fistulous,  unevenly  induratt^,  and  the  nipj 
is  retracted.  The  fistula^  and  ulcers  present  a  characteristic  tubereulo 
aspect.  There  is  also  a  cold  tuberculous  abscess  of  the  breast.  The  axilla 
glands  are  affected  in  about  two-thirds  of  the  cases.  The  disease  runs 
chronic  course  of  months  or  years.  The  diagnosis  can  be  made  by  the  genei 
appearance  of  the  fistula>  and  ulcers,  and  by  the  existence  of  tubercle  bacil 
The  pro^rnosis  is  not  serious,  if  total  eradication  of  the  disease  be  possible. 
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In  1836  Bedor  described  an  hypertrophy  of  the  breast  in  the  subjects  of 
pulmonary  tuberculosis.  As  a  rule,  if  one  gland  is  involved,  usually  on  the 
gide  of  the  affected  lung,  as  already  mentioned,  the  condition  is  one  of  chronic 
interstitial  mammitis,  and  is  not  tuberculous. 

X.     TUBERCULOSIS  OF  THE  CIRCULATORY  SYSTEM 

Kyocardium. — Scattered  miliary  tubercles  are  sometimes  met  with  in  the 
icute  disease.  Larger  caseous  tubercles  are  excessively  rare.  A.  Moser  found 
46  cases  on  record.  There  is  also  a  sclerotic  tuberculous  myocarditis.  The 
infection  often  passes  from  a  mediastinal  gland. 

Endocardium. — In  216  autopsies  in  cases  of  chronic  phthisis  I  found 
endocarditis  in  12.  It  was  present  in  only  151  among  more  than  11,000 
autopaies  on  tuberculous  cases  (G.  W.  Norris).  As  a  rule,  it  is  a  secondary 
fonn,  the  result  of  a  mixed  infection,  so  common  in  pulmonary  tuberculosis. 
A  true  tuberculous  endocarditis  does,  however,  occur,  directly  dependent  upon 
infection  with  the  bacillus  of  Koch.  As  a  rule,  it  is  a  vegetative  endocardi- 
tis, not  to  be  distinguished  from  that  caused  by  a  streptococcus  or  staphylo- 
cocfus.    In  rare  cases,  however,  caseous  tubercles  develop. 

Arteries. — Primary  tuberculosis  of  the  larger  blood-vessels  is  very  rare, 
tnd  is  usually  the  result  of  invasion  from  without.  The  disease  may,  how- 
ever, occur  in  a  large  artery  and  not  result  from  external  invasion.  In  a  case 
of  chronic  tuberculosis  Flexner  found  a  fresh  tuberculous  growth  in  the  aorta, 
which  had  no  connection  with  cheesy  masses  outside  the  vessel.  Simmitsky 
has  collected  18  cases  of  tuberculosis  of  the  aorta. 

In  the  lungs  and  other  organs  attacked  by  tuberculosis  the  arteries  are 
involved  in  an  acute  infiltration  which  usually  leads  to  thrombosis,  or  tuber- 
cles may  develop  in  the  walls  and  proceed  to  caseation  and  softening,  fre- 
quently with  a  resulting  hcemorrhage.  By  extension  into  vessels,  particu- 
larly veinp,  the  bacilli  are  widely  distributed  with  the  production  of  miliary 
tuberculosis. 

XI.     THE  PROGNOSIS  IN  TUBERCULOSIS 

The  parable  of  the  sower  already  referred  to  expresses  better  than  in  any 
Either  way  the  question  of  individual  predisposition.  There  are  five  groups 
of  cages  of  tuberculous  infection.  1.  Those  who  become  infected  and  recover 
spontaneously  without  knowing  they  have  been  infected.  2.  Mild  infections 
vhich  produce  slight  symptoms,  recovery  following  after  a  few  months  of 
f'langeof  air  or  special  treatment.  3.  Cases  with  well-marked  signs  of  lung  dis- 
♦■aH;  in  which  thorough  treatment  is  followed  by  complete  recovery.  4.  Cases 
«ith  extensive  local  disease  and  cavity  formation  in  which  arrest  takes  place 
and  the  |)atients  live  for  many  years.  5.  The  cases  in  which  the  infection  is  of 
fikh  a  type  that  death  follows  no  matter  what  is  done.  The  late  Austin 
Hint,  fanle  princeps  among  American  students  of  the  disease,  called  atten- 
tion to  the  self-limitation  and  intrinsic  tendency  to  recovery  in  pulmonary 
tuberculosis.  This  natural  tendency  to  cure  is  still  more  strikingly  shown 
in  hmphatic  and  bone  tuberculosis. 

The  following  may  be  considered  favorable  circumstances  in  the  prognosis 
^{  pulmonary  tuberculosis :  An  early  diagnosis,  a  good  family  history,  previ- 
onsgoocl  health,  a  strong  digestion,  a  suitable  environment,  and  an  insidious 
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onset,  iM'thout  liifih  fever,  and  without  extensive  pneunjonic  con^olulatinn. 
Cases  beginning  with  pleurisy  seem  to  run  a  more  protracted  and  more  favor- 
ahle  eourse,  l{e|>eated  attacks  of  lurmoptysiB  are  unfiivorable.  When  well 
estahlished  the  c  nurse  of  tuliereulot^iB  in  any  or^iin  is  marked  hy  intervals  o{ 
weeks  or  mnnths  in  which  tho  fever  lessens,  the  syniptonis  subside,  and  theit  is  j 
improvement  in  the  general  health. 

In  pulmonary  cases  the  du  rat  inn  is  extremely  variable.  Laennec  placed] 
the  average  duration  at  two  years,  and  for  the  majority  of  raises  this  is  por- 
hap6  a  correct  estimate.  Pollock's  large  statistics  of  over  3,500  case^  show  a  I 
mean  duration  of  the  disease  of  over  two  years  and  a  half.  Williams's  anah-  j 
sis  of  1,0(10  cases  in  private  practice  shows  a  much  more  protracted  course,] 
as  the  avera(:;e  duration  was  over  seven  years. 

Tuberciilosis  and  Marriage. — Under   the  subject  of  prognosis  comes  the  I 
question  of  the  marriage  of  persons  who  have  bad  tuberculosis,  or  in  whosse] 
family  the  disease  prevails.     The  following  brief  statements  may  be  made 
with  reference  to  it: 

(a)  Subjects  with  healed  l}Tnphatic  or  bone  tuberculosis  niarr}'  with  per 
sonat  impunity  and  may  beget  healthy  children.     Tt  is  undeniable,  however, j 
tiuit  in  such  families  scrofula^  caries  of  the  bone,  arthritis,  cerebral  and  pul- 
monary tuliereulosis  are  more  eonunon.    The  risks,  however,  are  such  as  may' 
properly  tie  taken. 

(b)  The  qiH'stion  <if  marriage  of  a  [lerson  wIkj  has  arrested  or  cured  lung 
tuberculosis  is  more  ditticidt  to  decide.     In  a  male  the  personal  risk  is  na 
so  great ;  and  when  ttie  health  and  streiigtb  are  good,  the  external  environ-l 
ment  favorable,  and  the  family  history  not  extremely  bad.  the  experiment— I 
for  it  is  such^^ — is  often  snecessful,  and  many  healthy  and  happy  famOies  ar 
begotten  under  these  circumstances.     In  women  the  question  is  comph'cate 
with   that  of  child-bearing,  which   increases  the  risks  enormously.     With 
localized   lesion,   absence   of  hereditary   taint,  good   physique,   and   favorable' 
environment  marriage  miglit  Ijc*  jjcruiitted.     When  tnherculusis  tias  existed, 
however,  in  a  girl  whose  family  history  is  bad,  whose  chest  expansion  is  slight* 
and  whose  physi<(ue  is  below  the  standard,  tfie  physician  should,  if  possible,  ■ 
place  his  veto  upon  rrmrriage.  ^ 

(c)  With  existiug  disease,  fever,  bacilli,  etc.,  marriage  should  be  prohil>- 
ited.  rregnancy  usually  hastens  tlie  process,  thougli  it  may  be  held  in  abey- 
ance. After  parturition  the  disease  advances  rapidly.  There  is  much  tnitfu 
indi'ed,  in  the  remark  of  Dubois:  "If  a  woman  threatened  with  phthisis 
marries,  she  may  bear  the  first  accouehement  well;  a  second,  with  ditriculty; 
a  third,  never,'*     Conception  may  occur  in  an  advanced  stage  of  the  disease. 

XI r.     PROPHYLAXIS  IN  TUBERCIH.OSIS 


General. — Among  the  more  important  measures  may  l}e  mentioned  the 
following:  First,  education  of  the  public.  ^luch  has  been  done  in  tins  direc- 
tion by  the  antituberculosis  crusade,  wliich  has  resulted  in  the  formation  of 
niiiny  active  societies,  and  has  stimulated  widespread  interest  in  the  disease. 
SecomUti,  the  phieirig  of  pulmonary  tuberculosis  on  the  list  of  reportable  dis- 
eases. This  gives  the  board  of  iiealth  control  of  llie  situation,  and,  as  the 
New  York  experience  has  demonstrated,  is  perhaps  the  most  helpful  measure 
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in  the  prophylaxis.     Thirdly,  the  improved  sanitary  condition  of  the  poor, 

ptrticnlarly  with  reference  to  the  housing.     Fourihly,  direct  preventive  meas- 

Tiia,  8uch  as  the  enactment  of  laws  against  spitting  in  public,  the  proper 

dianfection  and  cleaning  of  the  rooms  and  houses  which  have  been  occupied 

\ff  tuberculous  patients,  and  the  careful  inspection  of  dairies  and  abattoirs. 

Fifihly,  in  the  large  cities,  organization  of  sanatoria  and  hospitals  for  early 

conble  and  late  incurable  cases,  and  the  establishment  of  separate  dispen- 

niies  with  a  system  of  visiting  the  patients  at  their  homes  by  specially 

anigned  nurses.  Lastly,  the  care  of  the  sputum  of  the  consumptive.  Thorough 

bmling  or  putting  it  into  the  fire  is  sufficient.     In  hospitals  it  is  well  to  have 

printed  directions  as  to  the  care  of  the  sputum,  and  also  printed  cards  for  out- 

pttientg,  giving  the  most  important  rules.     It  should  be  explained  to  the 

patient  that  the  only  risk,  practically,  is  from  this  source. 

IndindiiaL — Individual  prophylaxis  in  the  case  of  delicate  children  is 
mort  important.  An  infant  born  of  tuberculous  parents,  or  of  a  family  in 
which  consumption  prevails,  should  be  brought  up  with  the  greatest  care  and 
fuirded  most  particularly  against  catarrhal  affections  of  all  kinds.  Special 
attention  should  be  given  to  the  throat  and  nose,  and  on  the  first  indication 
of  month-breathing,  or  any  obstruction  of  the  naso-pharynx,  a  careful  ex- 
amination should  be  made  for  adenoid  vegetations.  The  child  should  be  clad 
in  flannel  and  live  in  the  open  air  as  much  as  possible,  avoiding  close  rooms. 
It  ia  a  good  practice  to  sponge  the  throat  and  chest  night  and  morning  with 
cold  water.  Special  attention  should  be  paid  to  diet  and  to  the  mode  of 
feeding.  The  meals  should  be  at  regular  hours  and  the  food  plain  and  sub- 
rtantial.  From  the  outset  the  child  should  be  encouraged  to  drink  freely  of 
milk.  Unfortunately,  in  these  cases  there  seems  to  be  an  uncontrollable 
aTereion  to  fats  of  all  kinds.  As  the  child  grows  older,  systematically  regu- 
lated exercise  or  a  course  of  pulmonary  gymnastics  may  be  taken.  In  the 
choice  of  an  occupation  preference  should  be  given  to  an  out-of-door  life. 
Families  with  a  marked  predisposition  to  tuberculosis  should,  if  possible, 
wide  in  an  equable  climate.  The  possibility  of  a  protective  inoculation  has 
liHn  shown  by  the  experiments  of  Webb  and  Williams,  as  monkeys  so  pro- 
t'tted  cun  be  exposed  successfully  in  situations  favorable  to  infection.  It  is 
^'tated  that  the  method  has  been  used  with  success  in  children. 

The  trifling  ailments  of  children  should  be  carefully  watched.  In  the 
<^^nvale8cence  from  the  fevers  which  so  frequently  prove  dangerous  the  great- 
♦^tdiution  should  be  exercised  to  prevent  catching  cold.  Cod-liver  oil,  tlie 
^^'^lp  of  the  iodide  of  iron,  and  arsenic  may  be  given.  As  mentioned,  care 
«'f  the  throat  in  these  children  is  very  important.  Enlarged  tonsils  should 
^>^  removed. 

XIII.     TREATMENT  OP  TUBERCULOSIS 

The  Hatnral  or  Spontaneous  Cure. — Tlie  spontaneous  healing  of  local 
'Jfjerculosis  is  an  every-day  affair.  A  majority  of  those  infected  never  have 
th*^  di^eaBe,  i.  e.,  they  recover  without  symptoms,  without  the  slight  lesion 
'avin^  disturbed  the  health.  Many  cases  of  adenitis  and  disease  of  the  bone 
"f  <'f  the  joints  tenninate  favorably.  The  healing  of  pulmonary  tuberculosis 
'*?hown  clinically  by  the  recovery  of  patients  in  whose  sputum  elastic  tissue 
•Dd  bacilli  have  Wn  found;  anatomically,  by  the  presence  of  lesions  in  all 
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stages  of  repair.  In  the  granulation  products  and  associated  pneumoni 
scar-tissue  is  formed,  while  the  smaller  caseous  areas  become  impregnated  \ 
lime  salts.  To  such  conditions  alone  should  the  term  healing  be  appl 
When  the  fibroid  change  encapsulates  but  does  not  involve  the  entire  tube 
lous  tissue,  the  tubercle  may  be  termed  involuted  or  quiescent,  but  is 
destroyed.  AMien  cavities  of  any  size  have  formed,  healing,  in  the  pre 
sense  of  the  term,  does  not  occur.  I  have  yet  to  see  a  specimen  which  wc 
indicate  that  a  vomica  had  cicatrized.  Cavities  may  be  greatly  reduced 
size — indeed,  an  entire  series  of  them  may  be  so  contracted  by  sclerosis  of 
tissue  about  them  that  an  upper  lobe,  in  which  this  process  most  frequei 
occurs,  may  be  rwluced  to  a  third  of  its  ordinary  dimensions.  Laennec  un( 
stood  thoroughly  this  natural  process  of  cure  in  tuberculosis,  and  recogni 
the  frequency  with  which  old  tuberculous  lesions  occurred  in  the  lungs, 
described  cicatrices  completes  and  cicatrices  fistuleuMS,  the  latter  being 
shrunken  cavities  communicating  with  the  bronchi;  and  remarked  that, 
tubercles  growing  in  the  glands,  which  are  called  scrofula,  often  heal,  ^ 
should  not  \\\e  same  take  place  in  the  lungs? 

There  is  an  old  German  axiom,  ^^Jedermann  hat  am  Ende  ein  bisc 
Tuberculose,'*  a  statement  partly  borne  out  by  the  statistics  showing  the  ] 
portions  of  cases  in  persons  dying  of  all  disease  in  whom  quiescent  or  tul 
culous  lesions  are  found  in  the  lungs.  We  find  at  the  apices  the  toWon 
conditions,  which  have  been  held  to  signify  healed  tuberculous  procea 

(a)  Tliickening  of  the  pleura,  usually  at  the  posterior  surface  of  the  a] 
with  subadjacent  induration  for  a  distance  of  a  few  millimetres.     This 
perhaps,  no  greater  significance  tlian  the  milky  patch  on  the  pericardi 

(b)  Puckered  cicatrices  at  the  apex,  depressing  the  pleura,  and  on  sec 
showing  a  large  pigmented,  fibrous  scar.  The  bronchioles  in  the  neighborl 
may  be  dilatecl,  but  tliere  are  neither  tubercles  nor  cheesy  masses.  This  : 
sometimes,  but  not  always,  indicate  a  healed  tuberculous  lesion,  (c)  Pi 
ered  cicatrices  with  cheesy  or  cretaceous  nodules,  and  with  scattered  tubei 
in  the  vicinity,  (d)  The  cicatrices  fisttileuses  of  Laennec,  in  which  the  fib 
puckering  has  reduced  tlie  size  of  one  or  more  cavities  which  communi 
directly  with  tlie  bronchi. 

Ckneral  Measures. — The  cure  of  tuberculosis  is  a  question  of  nutrit 
digestion  and  assimilation  control  the  situation;  as  a  rule,  make  a  pat 
grow  fat  and  strong,  and  the  local  disease  may  be  left  to  take  care  of  it 
There  are  tliree  indication?:  First,  to  place  the  patient  in  surroundings  i 
favorable  for  the  maintenance  of  a  maximum  degree  of  nutrition;  seconc 
take  such  measures  as,  in  a  local  or  general  way,  influence  the  tubercu 
processes;  third,  to  alleviate  symptoms. 

Open-atu  Treatment. — Tlie  value  of  fresh  air  and  out-of-door  life  is 
illustrated  by  an  experiment  of  Trudeau.  Inoculated  rabbits  confined  J 
dark,  damp  place  rapidly  succumbed,  while  others,  allowed  to  run  wild,  ei 
recovered  or  show  slight  lesions.  It  is  the  same  in  human  tuberculosis, 
patient  confined  to  the  house — particularly  in  the  close,  overheated,  st 
dwellings  of  the  poor,  or  treated  in  a  hospital  ward — is  in  a  position  analog 
to  that  of  the  rabbit  confined  to  a  hutch  in  the  cellar;  whereas  a  patient  li' 
in  the  fresh  air  and  sunshine  for  the  greater  part  of  the  day  has  cha 
comparable  to  those  of  the  rabbit  running  wild. 
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The  open-air  treatment  of  tuberculosis  may  be  carried  out  at  home,  by 
change  of  residence  to  a  suitable  climate,  or  in  a  sanatorium. 

(a)  At  Home. — In  a  majority  of  all  cases  the  patient  has  to  be  cared  for 
in  his  own  home,  and,  if  in  the  city,  under  very  disadvantageous  circumstances. 
Much,  however,  may  be  done  even  in  cities  to  promote  arrest  by  insisting 
upon  systematic  treatment.     How  much  may  be  done  by  care  and  instruction 
is  shown  by  the  success  of  J.  H.  Pratfs  tuberculosis  classes.     As  not  five  per 
tfnt  of  the  patients  can  be  dealt  with  in  sanatoria,  it  is  surprising  and  grati- 
fying to  see  how  successful  the  home  treatment  may  be.     Even  in  cities  the 
patients  may  be  trained  to  sleep  out  of  doors,  and  the  results  obtained  by 
Pntt,  Millett,  and  others  are  as  good  as  any  that  have  been  published.    While 
iktre  is  fever  the  patient  sho-uld  be  at  rest  in  bed,  and  night  and  day  the 
windows  should  be  open,  so  that  he  may  be  exposed  freely  to  the  fresh  air. 
Low  temperature  is  not  a  contra-indication.    If  there  is  a  balcony  or  a  suit- 
ible  yard  or  garden,  on  the  brighter  days  the  patient  may  be  wrapped  up 
ind  put  in  a  reclining  chair  or  on  a  sofa.     The  important  thing  is  for  the 
physician  to  emphasize  the  fact  that  neither  the  cough,  fever,  night  sweats, 
ind  not  even  haemoptysis  contra-indicate  a  full  exposure  to  the  fresh  air.    In 
cwmtry  places  this  can  be  carried  out  much  more  effectively.     In  the  summer 
the  patient  should  be  out  of  doors  for  at  least  eleven  or  twelve  hours,  and  in 
tintfT  six  or  eight  hours.     At  night  the  room  should  be  cool  and  thoroughly 
well  ventilated.     It  may  require  several  months  of  this  rest  treatment  in  the 
open  air  before  the  temperature  falls  to  normal. 

(6)  Treatment  in  t^anatoria, — Perhaps  the  most  important  advance  in  the 
treatment  of  tuberculosis  has  been  in  the  establishment  in  favorable  localities 
of  inrtitntions  in  which  patients  are  made  to  live  according  to  strict  rules. 
To  Brehmer,  of  Gobersdorf,  we  owe  the  successful  execution  of  this  plan, 
which  has  been  followed  in  Germany  with  most  gratifying  results.  In  the 
United  States  the  zeal,  energy,  and  scientific  devotion  of  Edward  L.  Trudeau 
haite  demonstrated  its  feasibility,  and  the  Saranac  institution  has  become  a 
Bwdel  of  its  kind.  The  results  at  hundreds  of  institutions  demonstrate  the 
ptat  importance  of  system  and  rigid  discipline  in  carrying  out  a  successful 
twtment  of  tuberculosis.  Much  has  been  done  in  the  United  States,  Great 
Britain  and  the  Continent  to  promote  the  sanatorium  treatment  of  tubercu- 
loiis.  The  past  ten  years  have  been  rich  in  experience.  The  good  results 
hare  quite  justified  the  heavy  expenditure  of  money.  In  many  places  it  has 
hwn  demonstrated  that  with  an  inoxi)ensive  plant  excellent  results  may  be 
obtained.  A  reaction  has  naturally  followed  the  "stufiing^'  plan  of  fecnling, 
iod  more  reasonable  methods  are  now  employed.  The  "absolute  rest"  plan 
^  been  mo<lified  to  meet  individual  cases.  The  all-important  matter  is  the 
*?tablighnient  near  to  the  large  cities  of  public  sanatoria  for  the  treatment  of 
««» in  the  early  stages.  There  sliould  be  opened  in  the  large  general  hos- 
pitals special  out-patient  departments  for  tuberculous  patients,  from  which 
suitable  cas«^  could  Ikj  sent  to  the  sanatoria.  Much  discussion  has  taken 
place  as  to  the  result  of  sanatorium  treatment.  Personally  I  am  stongly 
convinced  of  its  extraordinary  benefits  in  suitable  cases.  To  pay  a  visit  with 
te  Rardwell  to  the  King  Kdward  Sanatorium  at  Midhurst  and  see  nearly 
weryoneof  100  early  cases  looking  in  good  condition  with  fresh  air,  judicious 
"wt.  proper  exercise  and  diet,  without  drugs  and  without  tuberculin,   im- 
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presses  one  immensely  with  the  value  of  the  method. .  Statistics  are  note 
ously  uncertain,  but  there  is  perhaps  no  institution  of  the  English-speaki 
world  in  which  greater  care  has  been  taken  to  trace  the  after-history  of  1 
patients  than  at  the  Adirondack  Sanatorium,  founded  by  Dr.  Trudeau.  T 
total  number  of  patients  from  the  years  1885  to  1909  inclusive  was  2,8' 
It  has  been  impossible  to  trace  206  of  these.  Of  the  remaining  2,672,  1,5 
were  living  (1911)  and  1,160  dead. 

(c)  Climatic  Treatment, — This,  after  all,  is  only  a  modification  of  t 
open-air  method.  The  first  question  to  be  decided  is  whether  the  patient 
fit  to  be  sent  from  home.  In  many  instances  it  is  a  positive  hardship. 
patient  with  well-marked  cavities,  hectic  fever,  night  sweats,  and  emaciati 
is  much  better  at  home,  and  the  physician  should  not  be  too  much  influenc 
by  the  importunities  of  the  sick  man  or.  his  friends.  The  requirements  of 
suitable  climate  are  a  pure  atmosphere,  an  equable  temperature  not  subject 
rapid  variations,  and  a  maximum  amount  of  sunshine.  Given  these  thi 
factors,  it  makes  little  difference  where  a  patient  goes,  so  long  as  he  lives  ( 
outdoor  life.  Major  Woodruff  believes  that  sunshine  may  be  hurtful,  ai 
he  has  collected  statistics  to  show  that  tuberculosis  is  more  prevalent  ai 
more  fatal  among  the  dark  races,  who  live  where  the  sun  shines  the  brighte 
The  point  is  one  of  interest,  but  I  do  not  think  the  case  against  the  sun 
made  out.  The  different  climates  may  be  grouped  into  the  high  altitudi 
the  dry,  warm  climates,  and  the  moist,  warm  climates.  Among  high  al 
tudes  in  the  United  States,  the  Colorado  resorts  are  the  most  important.  ' 
others,  those  in  Arizona  and  New  Mexico  have  been  growing  rapidly.  T 
rarefaction  of  the  air  in  high  altitudes  is  of  benefit  in  increasing  the  respii 
tory  movements  in  pulmonary  disease,  but  brings  about  in  time  a  condition 
dilatation  of  the  air-vesicles  and  a  permanent  increase  in  the  size  of  the  ch 
which  is  a  marked  disadvantage  when  such  persons  attempt  subsequently 
reside  at  the  sea-level.  The  great  advantage  of  these  western  resorts  is  tl 
they  are  in  progressive,  prosperous  countries,  in  which  a  man  may  find  mei 
of  livelihood  and  live  in  comfort.  In  Europe  the  chief  resorts  at  high  a 
tudes  are  Davos,  Les  Avants,  and  St.  Moritz.  Of  resorts  at  a  moderate  a 
tude,  Asheville  and  the  Adirondacks  are  the  best  known  in  America.  T 
Adirondack  cure  has  become  of  late  years  quite  famous.  One  very  decit 
advantage  is  that  after  arrest  of  the  disease  the  patient  can  return  to  the  e 
level  without  any  special  risk.  The  cases  most  suitable  for  high  altitudes 
those  in  which  the  disease  is  limited,  without  much  cavity  formation,  i 
without  much  emaciation.  The  thin,  irritable  patients  with  chronic  tuber 
losis  and  a  good  deal  of  emphysema  are  better  at  the  sea-level.  The  c 
winter  climate  sc*ems  to  be  of  decided  advantage  in  tuberculosis,  and  in 
Adirondacks,  where  the  temperature  falls  sometimes  to  20°  or  even  more  be" 
zero,  the  patients  are  able  to  lead  an  out-of-door  life  throughout  the  em 
winter. 

Of  the  moist,  warm  climates,  in  America  Florida  and  the  Bermudas, 
Europe  the  ^Madeira  Islands,  and  in  (treat  Britain  Eastbourne  Boumemoi 
Torquay,  and  Falmouth  arc  the  best  known.  Of  the  dry,  warm  clima 
Southern  California  in  the  United  States  is  the  most  satisfactory.  Many 
the  health  resorts  in  the  Southern  States,  such  as  Aiken,  Thomasville,  i 
Summerville,  are  delightful  winter  climates  for  tuberculous  cases.     Egj 
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Algiers,  and  the  Biviera  are  the  most  satisfactory  resorts  for  patients  from 

Europe. 

Other  considerations  which  should  influence  the  choice  of  a  locality  are 

gpod  accommodations  and  good  food.     It  is  also  important  to  be  under  the 

care  of  a  competent  physician.  Very  much  is  said  concerning  tlie  choice  of 
locality  in  the  different  stages  of  pulmonary  tuberculosis,  but  when  tlie  dis- 
ease is  limited  to  an  apex,  in  a  man  of  fairly  good  personal  and  family  his- 
tory, the  chances  are  that  he  may  fight  a  winning  battle  if  he  lives  out  of 
doors  in  any  climate,  whether  high,  dry,  and  cold,  or  low,  moist,  and  warm. 
With  bilateral  disease  and  cavity  formation  there  is  but  little  hope  of  perma- 
jumi  cure,  and  the  mild  or  warm  climates  are  preferable. 

Heainres  which,  by  their  Local  or  General  Actioh,  Influence  the  Tnbercu- 
kni  Process. — ^Under  this  heading  we  may  consider  the  specific,  the  dietetic, 
and  the  general  medicinal  treatment  of  tuberculosis. 

(a)  Specific  Treatment. — Introduced  by  Koch  in  1890,  the  tubercuUn 
treatment  soon  fell  into  disfavor,  but,  in  spite  of  the  bad  results  that  naturally 
Mowed  its  injudicious  use,  certain  men  (among  them,  particularly,  Trudeau) 
continued  to  use  it.  Of  late  years  there  has  been  a  reaction  in  its  favor,  and 
DOW  tuberculin  is  again  lauded  by  some  fanatics  as  the  one  and  only  means 
of  cure  in  the  disease.  Unquestionably  in  suitable  cases  it  has  a  very  bene- 
ficial influence;  the  difficulty  is  to  decide  which  they  are.  At  present  so 
indacriminate  is  its  use  that  an  estimation  of  the  results  is  very  difficult. 
The  prehminary  question  arises  as  to  what  justifies  the  diagnosis  of  tubercu- 
lottB,  and  it  is  impossible  to  compare  the  results  obtained  by  different  ob- 
lerren.  Anybody,  by  any  method,  can  secure  100  per  cent,  of  cures  in  the 
w<allod  "closed"  pulmonary  tuberculosis.  As  Hamman  states  very  sensibly : 
"If  in  the  case  of  every  patient  who  presents  himself  for  examination  and 
showB  Bome  trifling  deviation  from  the  normal  physical  signs  a  diagnosis  of 
tubeitnlosis  is  made,  or  if  tuberculin  is  made  the  ultimate  test  of  a  correct 
'liagnogis,  similar -results  may  be  obtained  with  any  or  with  no  method."  A 
Tiriety  of  preparations  come  under  the  name  Tuberculin:  0.  T.  and  T.  R., 
which  are  Koch's  old  and  new  preparations ;  Deny's  tuberculin,  bouillon  filtre, 
bownaa  B.  F.,  and  a  bacillary  emulsion  of  Koch,  B.  E.  If  given  in  accord- 
ttce  with  Wright's  instructions,  the  smallest  dose  which  will  bring  out  a 
wpoMc  should  be  used,  1/2000  or  1/1000  mgm.  and  re-inoculations  are 
made  at  intervals  of  from  one  to  two  weeks.  If  the  tuberculo-opsonic  index 
riw,  it  is  taken  as  an  indication  that  the  injections  are  helpful,  and  the 
tinount  ia  gradually  increased  when  it  is  found  that  the  dose  previously  given 
<wwe8  to  bring  out  a  sufficient  response.  It  is  administered  to  afebrile 
pitienta.  It  is  no  longer  thought  desirable — quite  the  contrary,  in  fact — to 
get  a  aevere  general  reaction,  particularly  as  this  may  be  associated  with 
marked  focal  reactions.  The  aim  striven  for  is  to  get  as  high  a  grade  of 
tahertnlin  tolerance  as  possible.  Trudeau,  who  has  had  probably  the  longest 
individual  experience  of  anyone  at  present  using  tuberculin,  begins  with 
d<*e« 80  small  that  no  reaction  is  produced;  then  the  dose  is  cautiously  raised, 
•voiding  the  slightest  reaction.  On  the  other  hand,  Wilkinson  begins  with 
a  Ten-  high  dose,  and  uses  the  tuberculin  in  a  much  wider  range  of  cases. 

(6)  Dietetic  Tbeatment. — The  outlook  in  tuberculosis  depends  much 
apwi  the  digestion.    It  is  rare  to  see  recovery  in  a  patient  in  whom  there  is 


228  SPECIFIC    INFECTIOUS    DISEASES 

persistent  gastric  trouble,  and  the  physician  should  ever  bear  in  mind  the 
fact  that  in  this  disease  the  primcB  vice  control  the  position.  The  early  naum 
and  loss  of  appetite  in  many  cases  are  serious  obstacles.  Many  patients  loathe 
food  of  all  kinds.  A  change  of  air  or  a  sea  voyage  may  promptly  restore  the 
appetite.  When  either  of  these  is  impossible,  and  if,  as  is  almost  always  the 
case,  fever  is  present,  the  patient  should  be  placed  at  rest,  kept  in  the  open  air 
nearly  all  day,  and  fed  at  stated  intervals  with  small  quantities  either  of 
milk,  buttermilk,  or  koumyss,  alternating  if  necessary  with  meat  juice  and 
egg  albumin.  Some  patients  who  are  disturbed  by  eggs  and  milk  do  well  on 
koumyss.  It  may  be  necessary  to  resort  to  Debove's  method  of  over-alimenta- 
tion or  forced  feeding.  Tlie  stomach  is  first  washed  out  with  cold  water,  and 
then,  through  the  tube,  a  mixture  is  given  containing  a  litre  of  milk,  an  egg, 
and  100  grams  of  very  finely  powdered  meat.  This  is  given  three  times  a 
day.  Sometimes  the  patients  will  take  this  mixture  without  the  unpleasant 
necessity  of  the  stomach-tube,  in  which  case  a  smaller  amount  may  be  given. 
Raw  eggs  are  very  suitable  for  the  purpose  of  over-feeding,  and  may  be  taken 
in  the  interv^als  between  the  meals.  Beginning  with  one  three  times  a  day  the 
number  may  be  increased  to  two,  three,  or  even  four  at  a  time.  In  the  6€^ 
man  sanatoria  a  very  special  feature  is  this  over-feeding,  even  when  fever  is 
present.  K.  W.  Philip  advises  a  raw  meat  diet — zomotherapy — ^half  a  pound 
three  times  a  day,  eitlier  minced  or  as  a  soup. 

In  many  cases  the  digestion  is  not  at  all  disturbed  and  the  patient  can 
take  an  ordinary  diet.  It  is  remarkable  how  rapidly  the  appetite  and  diges- 
tion improve  with  the  fresh-air  treatment,  even  in  patients  who  have  to  remain 
in  the  city.  Care  should  be  taken  that  the  medicines  do  not  disturb  the  stom- 
ach. Not  infrequently  the  sweet  syrups  used  in  the  cough  mixtures,  cod-liver 
oil,  creosote,  and  the  hy|)ophosphites  produce  irritation,  and  by  interfering 
with  digestion  do  more  harm  than  good.  On  the  other  hand,  the  bitter  tonics 
witli  acids,  and  the  various  malt  preparations  are  often  most  satisfactory. 
The  indications  for  alcohol  in  tuberculosis  are  enfeebled  digestion  with  fever, 
a  weak  heart,  and  rapid  pulse.  A  routine  administration  is  not  advisable, 
and  there  is  no  evidence  that  its  persistent  use  promotes  fibroid  processes  in 
the  tuberculous  areas.  In  the  advanced  stages,  particularly  when  the  tem- 
perature is  low  between  eight  and  ten  in  the  morning,  whisky  and  milk,  or 
whisky,  egg,  and  milk  may  be  given  with  great  advantage.  The  red  wines 
are  also  beneficial  in  moderate  quantities. 

(r)  ExKRCTSE. — It  is  found  as  a  rule  that  the  patient  with  fever  do« 
best  at  absolute  rest,  and  that  exercise  should  only  be  taken  after  an  afebrile 
period,  and  then  very  gradually.  It  has  long  been  known  that  followinf 
exercise  the  temperature  is  raised,  and  Paterson,  of  Frimly,  has  adopted  i 
method  of  graded  exercises  which  have  yielded  excellent  results.  The  plai 
is  based  upon  the  view  that  physical  exorcise  induces  auto-inoculation,  tin 
extent  of  which  may  be  controlltKl  by  the  amount  of  muscular  effort.  By  i 
study  of  tlie  fever-chart,  the  body  weight,  the  amount  of  sputum,  and  th 
appetite  the  rate  of  i^rogress  may  be  estimated.  The  febrile  patient  i 
regarded  as  ope  in  wlioin  tlie  auto-inoculation  is  exct*ssive.  To  overconi 
this  the  patient  is  immobilized  in  bed  so  far  as  possible,  and  not  allowed  i 
make  any  movements  whatever.  The  effect  of  this  is  often  remarkable  ii 
reducing  the  fever.     Once  afebrile,  the  principal  clement    in  the  treatnien 
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;  the  induction  of  an  auto-inoculation  by  exercises,  which  Paterson  believes 
&ve  very  much  the  same  effect  as  a  dose  of  tuberculin.  A  scheme  of  graded 
ibor  has  been  devised,  which  has  many  advantages  in  sanatorium  life,  and 
he  results  obtained  at  Frimly  are  certainly  very  gratifying. 

(d)  Immobilizing  the  Lung  by  Induction  of  Pneumothorax. — 
feare  ago  Cay  ley  induced  pneumothorax  in  a  case  of  haemoptysis.  The 
method  never  came  into  general  use;  but,  on  the  principle  of  keeping  an 
inflamed  organ  at  rest,  this  method  has  been  advocated  in  pulmonary  tubercu- 
losis by  Forlanini  and  by  J.  B.  Murphy.  Sterile  nitrogen  is  introduced  into 
the  pleural  cavity  through  a  thin,  hollow  needle.  It  is  best  to  use  a  special 
ippiratus  with  a  water-manometer,  so  that  measured  quantities  may  be 
injected.  At  first  from  200  to  300  c.  c. ;  later  as  much  as  500  c.  c.  are  intro- 
duced, at  intervals  of  a  day  or  every  other  day,  until  the  lung  is  completely 
collapsed,  and  until  there  is  a  positive  interpleural  pressure  of  from  5  to 
10  cm.  of  water.  The  method  has  been  widely  practiced  in  America  and  on 
the  Continent,  with  excellent  results,  it  is  claimed,  in  certain  cases;  but 
there  are  dangers,  as  haemoptysis,  serous  effusion,  and  empyema,  and  a  serious 
objection  is  the  duration  of  the  treatment,  as  the  pleural  cavity  requires  to 
be  refilled  every  month  or  two. 

{e)  General  Medical  Treatment. — No  medicinal  agents  have  any 
special  or  peculiar  action  upon  tuberculous  processes.  The  influence  which 
they  exert  is  upon  the  general  nutrition,  increasing  the  physiological  resist- 
ance, and  rendering  the  tissues  less  susceptible  to  invasion.  The  following 
are  the  most  important  remedies  which  seem  to  act  in  this  manner : 

Creosote,  which  may  be  administered  in  capsules,  in  increasing  doses,  be- 
ginning with  1  minim  three  times  a  day  and,  if  well  borne,  increasing  the 
dose  to  8  or  10  minims.  It  may  also  be  given  in  solution  with  tincture  of 
cardamon  and  alcohol.  It  is  an  old  remedy,  strongly  recommended  by 
AddiFon,  and  the  reports  of  Jaccoud,  Fraentzel,  and  many  others  show 
that  it  has  a  positive  value  in  the  disease.  It  may  be  used  as  an  inhala- 
tion. Guaiacol  may  be  given  as  a  substitute,  either  internally  or  hypoder- 
mically. 

Cod-liver  Oil. — In  glandular  and  bone  tuberculosis  this  remedy  is  un- 
doubtedly beneficial  in  improving  the  nutrition.  In  pulmonary  tuberculosis 
itj!  action  is  less  certain,  and  it  is  scarcely  worthy  of  the  unbounded  confidence 
rtich  it  enjoyed  for  so  many  years.  It  should  be  given  in  small  doses,  not 
moiv  than  a  teasf)oonful  three  times  a  day  after  meals.  It  seems  to  act  better 
in  children  than  in  adults.  Fever  and  gastric  irritation  are  contra-indications 
to  its  use.  When  it  is  not  well  borne,  a  dessertspoonful  of  rich  cream  three 
Jflies  a  day  is  an  excellent  substitute.  The  clotted  or  Devonshire  cream  is 
^referable. 

The  flypophosphitVs, — These  in  various  forms  are  useful  tonics,  but  it  is 
'•ul»tful  if  they  have  any  other  action.  They  certainly  exercise  no  specific 
ifloence  upon  tubercle. 

.IrxfwfV. — There  is  no  general  tonic  more  satisfactory  in  cases  of  tuber- 
ilosis  of  all  kinds  than  Prowlers  solution.  It  may  be  given  in  5-minim  doses 
re*»  times  a  day  and  gradually  increased ;  stopping  its  use  whenever  un pleas- 
it  symptoms  arise,  and  in  any  case  intermitting  it  every  third  or  fourth 
rk.     Recently  intramuscular  injections  of  the  salts  of  cacodylic*  acid  have 
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been  used  to  combat  tlie  ana?mia  so  commonly  present  in  tuberculous  infec- 
tions witli,  it  is  claimed,  unusual  success. 

Treatment  by  compressed  air  is  in  many  cases  beneficial,  and  under  iti 
use  the  ai)petite  improves,  tliere  is  gain  in  weight  and  reduction  of  the  fevCT. 
The  air  may  be  saturated  with  creosote. 

Treatment  of  Special  Symptoms  in  Pnlmonary  Tnbercnlosis. — (a)  Thi 
Fp:vek. — There  is  no  more  difficult  problem  in  practical  therapeutics  than  the 
treatment  of  the  pyrexia  of  tuberculosis.  The  patient  should  be  at  absolute 
rest,  and  in  the  open  air  night  and  day  for  some  weeks.  Fever  does  not  con- 
tra-indicate  an  out-of-door  life,  but  it  is  well  for  patients  with  a  temperature 
above  100.5°  F.  to  be  at  rest.  For  tlie  continuous  pyrexia  or  the  remit- 
tent type  of  the  early  stages,  quinine,  small  doses  of  digitalis,  and  the  salicyl- 
ates may  be  tried ;  but  they  are  uncertain  and  rarely  reliable.  In  large  dotti 
quinine  has  a  moderate  antipyretic  action,  but  it  is  just  in  these  efficient 
doses  that  it  is  so  apt  to  disturb  the  stomach. 

Antipyrin  and  antifehrin  may  be  used  cautiously;  but  it  is  better,  when 
the  fever  rises  above  103°  F.  to  rely  upon  cold  sponging  or  the  tepid  bath, 
gradually  cooled.  When  softening  has  taken  place  and  the  fever  assumes  the 
characteristic  septic  type,  the  problem  becomes  still  more  difficult.  As  shown 
by  Chart  V  (which  is  not  by  any  means  an  exceptional  one),  the  pyrexia, 
at  this  stage,  lasts  only  for  twelve  or  fifteen  hours.  As  a  rule  there  are  not 
more  than  from  eight  to  ten  hours  in  which  the  fever  is  high  enough  to 
demand  antipyretic  treatment.  Sometimes  antifehrin,  given  in  2-grain  doees 
every  hour  for  three  or  four  hours  before  the  rise  in  temperature  takes  place, 
either  prevents  entirely  or  limits  the  paroxysm.  If  the  temperature  begins  to 
rise  between  two  and  three  in  the  afternoon,  the  antifehrin  may  be  given  at 
eleven,  twelve,  one,  and,  if  necessary,  at  two.  It  answers  better  in  this  way 
than  given  in  the  single  doses.  Careful  sponging  of  the  extremities  for  from 
half  an  hour  to  an  hour  during  the  height  of  the  fever  is  useful.  Quinine  is 
of  little  b(»nefit  in  this  type  of  fever;  the  salicylates  are  of  still  less  use. 

{h)  Sweating. — Atropine,  in  doses  of  gr-ximftr*  *^d  the  aromatic  sul- 
phuric acid  in  large  doses  are  the  best  remedies.  When  there  are  cough  and 
nocturnal  restlessness,  an  eighth  of  a  grain  of  morphia  may  be  given  with  the 
atropine.  Muscarin  (lU  v  of  a  1-per-cent  solution),  tincture  of  nux  vomica 
(TTi  XXX,  2  c.  c),  i)icr()toxin  (gr.  -^q)  may  be  tried.  The  patient  should  use 
liglit  fliinuel  night-dresses,  as  the  cotton  night-shirts,  when  soaked  with 
persi)iration,  have  a  very  unpleasant  cold,  clammy  feeling. 

{c)  CorGH. — The  cough  is  a  troublesome,  though  necessary,  feature  in  pul- 
monary tuberculosis.  T'nless  very  worrying  and  disturbing  sleep  at  night,  or  so 
severe  as  to  produce  vomiting,  it  is  not  well  to  attempt  to  restrict  it.  Wlien  ir- 
ritative and  bronchial  in  character,  inhalaticms  are  useful,  particularly  the 
tincture  of  benzoin  or  pro])arations  of  tar,  creosote,  or  turpentine.  The  throat 
should  be  carefully  examined,  as  some  of  the  most  irritable  and  distressing 
forms  of  coii^rh  in  ])lithisis  result  from  laryngeal  erosions.  The  distressing 
nocturnal  cough,  which  begin  ju.<t  as  the  patient  gets  into  bed  and  is  prepar- 
ing io  fall  aslecj),  requires,  as  a  rule,  preparations  of  opium.  Codeia,  in 
quarter-  or  half-grain  doses  may  l)e  given.  An  excellent  combination  for  the 
no(  Mirnal  cough  of  j)]i(]iisis  is  morphia  (.ST.  \-\).  dilute  hydrocyanic  acid 
(TTlij-iij),  and  syrup  of  wihl  cherry  (  3  j).     The  spirits  of  chloroform,  B.  P., 
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or  a  mixture  of  chloroform  and  sedatives  or  Hoffman's  anodyne,  given  in 
whisky  before   going   to   sleep,   are   efficacious.     Mild   counter-irritation,    or 
file  application    of    a    hot    poultice,   will    sometimes    promptly    relieve    the 
ccmgh.    The   morning   cough   is   often    much    relieved    by   taking   immedi- 
ately after    getting    up    a    glass    of    hot    milk    or    a    cup    of    hot    water, 
to  which    15    grains    of    bicarbonate    of    soda   have    been    added.     In    the 
hKa  stages  of   the  disease,   when   cavities   have   formed,   the   accumulated 
lecretion  must  be  expectorated  and  the  paroxysms  of  coughing  are  now  most 
edmsting.     The  sedatives,  such  as  morphia  and  hydrocyanic  acid,  should  be 
giren  cautiously.    The  aromatic  spirit  of  ammonia  in  full  doses  helps  to  allay 
ttie  paroxysm.    When  the  expectoration  is  profuse,  creosote  internally,  or  in- 
halations of  turpentine  and  iodine,  or  oil  of  eucalyptus,  are  useful.     For  the 
troublesome  dysphagia  a  strong  solution  of  cocaine  (gr.  x,  0.6  gm.)  with  boric 
icid  (gr.  V,  0.3  gm.)   in  glycerine  and  water  (  5  j>  30  c.  c.)    may  be  used 
'    keaUy. 

(d)  DiARRH(£A. — For  the  diarrhoea  large  doses  of  bismuth,  combined 
•  »ith  Dover's  powder,  and  small  starch  enemata,  with  or  without  opium,  may 
'  be  given.  The  acetate  of  lead  and  opium  pill  often  acts  promptly,  and  the 
\    add  diarrhoea  mixture,  dilute  acetic  acid  (TH  x-xv,  1  c.  c),  morphia  (gr.  %, 

0.008 gm.),  and  acetate  of  lead  (gr.  j-ij,  0.1  gm.),  may  be  tried. 
;         (e)  The  treatment  of  the  haemoptysis  will  be  considered  in  the  section  on 
hKnorrhage  from  the  lungs.    Dyspnoea  is  rarely  a  prominent  symptom  except 
'    in  the  advanced  stages,  when  it  may  be  very  troublesome  and  distressing. 
Ammonia  and  morphia,  cautiously  administered,  may  be  used. 

If  the  pleuritic  pains  are  severe,  the  side  may  be  strapped,  or  painted  with 
tincture  of  iodine.  The  dyspeptic  symptoms  require  careful  treatment,  as 
the  outlook  in  individual  cases  depends  much  upon  the  condition  of  the  stom- 
ach. Small  doses  of  calomel  and  soda  often  allay  the  distressing  nausea  of  the 
eiriy  stage. 

A  last  word  on  the  subject  of  tuberculosis  to  the  general  practitioner. 
Tkt  leadership  of  the  battle  against  this  scourge  is  in  your  hands.  Much  has 
htth  done,  much  remains  to  do.  By  early  diagnosis  and  prompt,  systematic 
treatment  of  individual  cases,  by  striving  in  every  possible  way  to  improve  the 
social  condition  of  the  poor,  by  joining  actively  in  the  work  of  the  local  and 
naiional  antituberculosis  societies  you  can  help  in  the  most  important  and  the 
most  hopeful  campaign  ever  undertaken  by  the  profession. 

B.    NON-BACTERIAL  FUNGUS  INFECTIONS— 
THE  MYCOSES 

Mnch  attention  has  been  paid  lately  to  the  local  and  general  infections 
caused  by  the  group  of  fungoid  organisms  variously  classed  as  Streptotlirix, 
.\ctinomyce8,  Cladothrix  and  T^ej)tothrix.  The  French  workers,  who  have 
done  po  much  lately,  group  the  various  diseases  caused  by  tliese  or^janisms 
nnder  the  term  Mycosc^s,  which  is  a  convenient  and  useful  designation.  Four 
<»r  fiv**  (if  th(*se  diseases  are  of  sufTicient  importance  to  be  considered  in  a 
"»rk-  of  this  scope. 
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I.    AGTIN0BI7G0SIS 

Definition. — A  chronic  infective  disorder  prodnced  by  the  actinomyces  a 

ray-fungus,  Streptoihrix  aciinomyces. 

Etiology. — The  disease  is  widespread  among  cattle,  and  occurs  also  in  fh 
pig.  It  was  first  described  by  Bollinger  in  the  ox,  in  which  it  forms  the  aSec 
tion  known  in  America  as  "big-jaw."  The  first  accurate  description  of  tb 
disease  in  man  was  given  by  James  Israel,  and  subsequently  Ponfick  insiBtei 
upon  the  identity  of  the  disease  in  man  and  cattle. 

In  the  United  States  and  England  the  disease  is  less  common  than  h 
Germany.    It  is  nearly  three  times  as  common  in  men  as  in  women. 

The  parasite  belongs  probably  to  the  Streptoihrix  group.  In  both  nuu 
and  cattle  it  can  be  seen  in  the  pus  from  the  affected  region  as  yellowish  o 
opaque  granules  from  one-half  to  two  millimetres  in  diameter,  which  are  mad 
up  of  cocci  and  radiating  threads,  presenting  bulbous,  club-like  tcrminatiou 
The  youngest  granules  are  gray  in  color  and  semi-translucent;  in  these  th 
bulbous  extremities  are  wanting. 

The  parasite  has  been  successfully  cultivated,  and  in  a  few  instances  th 
disease  has  been  inoculated  both  with  the  natural  and  artificially  grown  oi 
ganism. 

The  Mode  of  Infection. — There  is  no  evidence  of  direct  infection  withth 
flesh  or  milk  of  diseased  animals.  The  streptothrix  has  not  been  detected  oui 
side  the  body.  It  seems  highly  probable  that  it  is  taken  in  with  the  food.  Tli 
site  of  infection  in  a  majority  of  cases  in  man  and  animals  is  in  the  mout 
or  neighboring  passages.  In  the  cow,  possibly  also  in  man,  barley,  oats,  ar 
rye  have  been  carriers  of  the  germ. 

Morbid  Anatomy. — As  in  tubercle,  the  first  effect  is  the  destruction  < 
adjacent  cells  and  the  attraction  of  leucocytes — later  the  surrounding  eel 
begin  to  proliferate.  After  the  tumor  reaches  a  certain  size  there  is  gre 
proliferation  of  the  surrounding  connective  tissue,  and  the  growth  may,  pa 
ticularly  in  the  jaw,  look  like,  and  was  long  mistaken  for,  osteo-sarcon 
Finally  suppuration  occurs,  which  in  man,  according  to  Israel,  may  be  pr 
duced  directly  by  the  streptothrix  itself. 

Clinical  Forms. — (a)  Digestive  Tract. — Israel  is  said  to  have  fom 
the  fungus  in  the  cavities  of  carious  toetli.  The  jaw  has  been  affected  in 
number  of  cases  in  man.  The  j)atient  conies  under  ol)servation  with  swelli 
of  one  side  of  tlie  face,  or  with  a  chronic  enlargement  of  the  jaw  which  m 
simulate  sarcoma. 

The  tongue  has  been  involved  in  several  cases,  showing  small  growtl 
either  primary  or  following  disease  of  the  jaw.  In  the  intestines  the  d 
ease  may  occur  cither  as  a  primary  or  secondary  affection.  The  most  comm 
seat  is  the  region  of  tli(»  circum  and  a])|)endix.  An  actinomycotic  appen* 
citis  has  been  described :  primary  actinomycosis  of  the  large  intestine  wi 
metastases  has  also  been  found.  Kansoni  lias  found  the  actinomyc<^  in  1 
stools.  Actinomycotic  pcntoniiis  due  to  infoction  through  a  gastrostoi 
wound  has  been  described.  Actinomycosis  of  the  liver  is  rare.  Auvray 
1903  could  only  collect  31  cases  (Kolleston).  It  forms  a  most  characteris 
lesion,  an  alveolar  honey-coml)ed  abscess — like  a  sponge  soaked  in  pus. 
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is  usually  secondary  to  an  intestinal  lesion,  but  in  a  few  cases  no  other  f ocns 
his  been  found. 

(b)  Pulmonary  Actinomycosis. — In  September,  1878,  James  Israel  de- 
scribed a  remarkable  mycotic  disease  of  the  lungs,  which  subsequent  observa- 
tion showed  to  be  the  affection  described  the  year  before  by  Bollinger  in  cattle. 
Since  that  date  many  instances  have  been  reported  in  which  the  lungs  were 
tfected.  It  is  a  chronic  infectious  pulmonary  disorder,  characterized  by 
eough,  fever,  wasting,  and  a  muco-purulent,  sometimes  fetid,  expectoration. 
The  lesions  are  unilateral  in  a  majority  of  the  cases.  Hodenpyl  classifies  them 
m  three  groups :  (1)  Lesions  of  chronic  bronchitis;  the  diagnosis  has  been 
Bide  by  the  presence  of  the  actinomyces  in  the  sputum.  (2)  Miliary  actino- 
mycosis, closely  resembling  miliary  tubercle,  but  the  nodules  are  seen  to  be 
nude  up  of  groups  of  fungi,  surrounded  by  granulation  tissue.  This  form  of 
(ndmonary  actinomycosis  is  not  infrequent  in  oxen  with  advanced  disease  of 
the  jiw  or  adjacent  structures.  (3)  The  cases  in  which  there  is  more  exten- 
BTe  destructive  disease  of  the  lungs,  broncho-pneumonia,  interstitial  changes, 
ind  abscesses,  the  latter  forming  cavities  large  enough  to  be  diagnosed  during 
life^  Actinomycotic  lesions  of  other  organs  are  often  present  in  connection 
with  the  pulmonary  disease ;  erosion  of  the  vertebrae,  necrosis  of  the  ribs  and 
sternum,  with  node-like  formations,  subcutaneous  abscesses,  and  occasionally 
metastases  in  all  parts  of  the  body. 

Sffmpioms. — The  fever  is  of  an  irregular  type  and  depends  largely  on  the 
exiftence  of  suppuration.  The  cough  is  an  important  symptom,  and  the  diag- 
nosis in  18  of  the  cases  was  made  during  life  by  the  discovery  of  the  actino- 
myces. Death  results  usually  with  septic  symptoms.  Occasionally  there  is  a 
condition  simulating  typhoid  fever.  The  average  duration  of  the  disease  was 
ten  months.  Recovery  is  not  very  rare.  Clinically  the  disease  closely  re- 
Kmbles  certain  forms  of  pulmonary  tuberculosis  and  of  fetid  bronchitis.  It  is 
not  to  be  forgotten  in  the  examination  of  the  sputum  that,  as  Bizzozero  men- 
tions,  certain  degenerated  epithelial  cells  may  be  mistaken  for  the  organism. 
The  radiating  leptothrix  threads  about  the  epithelium  of  the  mouth  some- 
times present  a  striking  resemblance. 

(e)  Cutaneous  Actinomycosis. — In  more  than  half  of  the  recorded  cases 
the  disease  has  involved  the  skin  of  the  head  and  neck ;  the  buccal,  lingual  and 
phaiTDgeal  structures  may  be  involved  also.  It  is  a  very  chronic  affection 
resembling  tuberculosis  of  the  skin,  associated  with  the  growth  of  tumors 
rtich  suppurate  and  leave  open  sores,  which  may  remain  for  years. 

(d)  Cerebral  Actinomycosis. — Bollinger  has  reported  an  instance  of 

primary  disease  of  the  brain.    The  symptoms  were  those  of  tumor.    A  second 

remarkable  case  has  been  reported  by  Gamgee  and  Delepine.    The  patient  was 

admitted  to  St.  George^s  Hospital  with  left-sided  pleural  effusion.     At  the 

post  mortem  three  pints  of  purulent  fluid  were  found  in  the  left  pleura ;  there 

was  an  actinomycotic  abscess  of  the  liver,  and  in  the  brain  there  were  abscesses 

in  the  frontal,  parietal,  and  temporo-sphenoidal  lobes  which  contained  the 

mycelium,  but  no  clubs.    A  third  case,  reported  by  0.  B.  Keller,  had  empyema 

ueeuitaiis,  which  was  opened  and  actinomycetes  were  found  in  the  pus.     Sub- 

nquently  she  had  Jacksonian  epilepsy,  for  which  she  was  trephined  twice  and 

•btcesses  opened,  which  contained  actinomyces  grains.     Death  occurred  after 

the  fecond  operation. 

17 
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Diagniosis.— The  disease  is  in  reality  a  chronic  pya?iiiia.  Tbi*  only  test  is~ 
the  prrftviire  of  the  actinouj^ceg  in  the  pus.  Metastases  may  orciir  ns  in  pva^ 
mia  and  in  tyniors,  Tlie  tendency,  however,  is  rather  to  the  prodiK  tion  of 
a  !i>ea1  |ninilent  afftetion  which  erodes  tlie  iKines  nnd  is  very  clc'struetiv*-. 

Treatment.— This  is  hirijely  surgical  and  is  jmactically  that  of  pyapjiiin 
Incision  of  the  ahscess.  reiuoval  of  the  dead  tissue,  and  thorounh  irriijiitioti 
are  appropriate  measures.  Thomassen  has  recommended  iodide  uf  potassium, 
which,  in  doses  of  from  40  to  00  grains  (2.5  to  4  gm,)  daily,  liuis  provml  eum- 
tive  in  a  numher  of  reeeut  cases.  The  X-rays  have  t>een  very  benelicial  in 
cutaneous  forms, 

H.     THE   SPOROTRICHOSES 


Definitioni — A  chronic  infection  characterized  hy  cutaneous  and  intei 
lesions  due  to  the  growth  of  various  forms  of  j>arasitic  fungi  of  the  i^p 
trichosis  group. 

History. ^In  Novemher,  18ll(],  a  patient  pretHmted  himself  at  Finm-v** 
ont]iatient  clinic  at  the  Johns  Hopkins  Hospital  with  an  infection  of  the 
ri^ht  arm,  which  had  lasted  for  several  weeks.  There  were  ulcerations  on 
tlie  hand  and  indurations  on  the  fortarm.  The  condition  was  recognized  an 
nuusual  and  Sehenck,  w1)o  undertook  its  study,  found  on  culture  a  l)raiieho<l 
mycelium  with  numerons  spores  or  conidia.  Its  identification  was  made  hy 
the  well-known  ex]>eTi,  Erwin  F.  Smith,  and  it  has  heen  named  Sporolnchum 
schenckii,  Since  this  puhlication,  the  disease  has  bi'come  widely  recogniwnl 
owing  chiefly  to  the  studies  of  Beurnmnn  and  Gougerot,  and  it  is  now  rtnog- 
nized  that  the  disease  is  widely  distributed  and  one  of  the  most  clearly  define*! 
of  the  mycoses. 

The  Faxasite. — In  the  tissues  and  in  the  pus  the  parasite  is  a  large  short 
rod  from  3  to  5  M  long  and  from  2  to  3  ;*  in  hreadth.  In  cultures  it  grow* 
in  fllfliuents  of  about  2  /*  in  diameter  and  forms  characteristic  ovoid  span's, 
The  points  of  differentiation  between  the  forms  are  due  largely  to  variatiou 
in  the  modes  of  sporulation.  The  ]mrasite  is  introduced  chiefly  by  acci'^ 
inoculation,  and  |)ossihly  through  grains  and  fruit.  The  fun^i  have  an  t 
cal  action  with  the  ]>athogenic  hacteria,  producing  toxins  towards  which  there 
are  active  humoral  reactions.  Wida!  and  Abrami  determined  the  agglutinat- 
ing and  fixation  properties  of  the  serum  in  individuals  affected,  and  speiific 
reactions  have  been  determined.  There  are  minor  differences  between  the 
form  described  by  Schenck  and  that  dcscrilied  by  lieurmann. 

Clinical  Ponns*— Beurmann  and  Gougerot  recognize  three  groups:  First, 
the  disf^eminated  gummatous  form  in  which  in  the  suficutaneous  tissues  in 
various  parts  of  the  l>ody  there  are  small,  firm,  solid  nodules,  which  break 
do\aTi  and  form  small  absces.^es,  ulcerating  the  skin.  In  the  second,  ulcem- 
tivct  type  the  lesions  are  not  unlike  those  of  cutaneous  tuberculosis,  occurring 
commonly  on  the  hands  and  arms,  though  they  may  appear  on  the  legs  or  cm 
the  body.  They  may  he  single  or  in  groups  of  ti^^o  or  three,  and  in  several 
of  the  cases  I  had  an  opportunity  of  seeing  in  Paris  they  resemliled  very 
much  eroded  syphilitic  gummata.  In  the  third  form  there  is  a  h^calixcd 
lesion*  a  hard  chancroid  body,  eroded  on  the  surface.  Dissemination  occur* 
through  the  lymphatics,  the  regional  glands  become  involved  and  there  maj 
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be  a  group  of  open  sores  along  the  arm  or  on  the  side  of  the  head.  Fourthly, 
there  are  certain  extra-cutaneous  forms — ulcerous  lesions  of  the  mucous 
membranes,  gunimata  of  the  muscles  and  an  ulcerative  osteo-myelitis.  The 
diseaee  rarely  generalizes  in  the  internal  organs  but  the  parasite  has  been 
{ound  in  connection  with  a  pyelonephrosis. 

The  disease  is  essentially  chronic,  lasting  often  for  a  year  or  two;  some- 
times disturbing  the  health  very  slightly,  and  other  times  leading  to  anaemia. 
There  may  be  no  fever,  but  instances  of  acute  attacks  have  been  reported. 

Diagnosis. — This  has  to  be  made  from  tuberculosis,  syphilis,  and  actino- 
mycosis, which  may  be  done  by  cultures  (as  the  parasites  grow  in  a  very 
ipecific  way)  and  by  the  methods  of  sporo-agglutination  and  the  fixation  re- 
iction,  the  full  details  of  which  are  given  in  Beurmann's  and  Gougerot^s 
manual. 

Treatment. — As  a  rule  this  is  surgical,  but  the  iodide  of  potassium  has 
a  most  beneficial  effect.  / 

m.     NOCARDIOSIS 

J.  H.  Wright  of  Boston  has  separated  this  group  from  the  actino- 
mjcoses  and  the  streptothrix  infections.  On  the  one  hand  the  parasites  re- 
lemble  bacteria,  on  the  other  hand  the  hypomycetes  or  moulds,  in  forming 
branching,  thread-like  filaments  and  in  the  production  of  fine  conidia.  They 
represent  a  transition  between  the  bacteria  and  the  lower  fungi. 

Wright  states  that  there  are  not  more  than  a  dozen  well  reported  human 
ca««,  the  majority  of  which  have  had  the  signs  and  symptoms  of  pulmonary 
tuberenlosis  or  of  multiple  abscesses.  In  the  lungs  nodules,  caseous  masses 
and  lesions  not  unlike  tubercle  have  been  found.  In  three  cases  there  was 
ahsceas  of  the  brain. 

The  parasite  may  be  recognized  by  the  typically  branched  filaments  and 
by  the  growth  in  cultures. 

IV.     OmiOBITGOSIS 

Fnder  this  term  is  now  described  a  form  of  infective  dermatitis,  of  which 
wneoO  or  60  cases  have  been  reported,  all,  with  few  exceptions,  in  the  United 
States.  It  has  been  called  blastomycosis  and  saccharomycosis,  and,  as  the 
parasites  were  at  first  thought  to  be  ])rotozoon.  coccidioidal  or  protozoic  der- 
matitis. The  parasite  grows  as  a  spherical  or  oval  budding  cell  which  is  ca- 
paUe  of  pro<lucing  a  mycelium  witli  aerial  hy])hae. 

The  essential  lesion  is  a  granuloma,  reseml)Iing  tul)erculosis  and  involvin<2: 
the  skin  of  the  face  as  a  rule,  but  sometimes  the  lesions  are  multiple  and  there 
ia  extensive  ulceration  from  the  breaking  down  of  the  nodules.  In  a  few 
cases  the  lungs  and  other  parts  have  l)een  affected.  A  secondary  meningitis 
has  been  described,  and  grayish  nodular  infiltrations  have  been  found  in  the 
hVer,  spleen,  lymph  glands  and  other  organs.  The  disease  is  chronic,  last- 
ing for  many  years. 

The  diagnosis  is  easily  made  by  the  microscopic  examination  of  material 
from  the  small  abscesses,  or  a  fragment  of  the  tissue. 

When  localized,  recovery  may  take  place,  but  when  the  lungs  or  internal 
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organs  are  involved,  or  if  the  skin  lesions  are  very  extensive,  death  follon 
For  treatment,  the  actual  cautery,  excision,  the  X-rays  and  the  internal  ad< 
ministration  of  iodide  of  potassium  may  be  tried. 

V.    BTSrCETOUA 

(Madura  Disease) 

Vandyke  Carter  of  Bombay,  a  pioneer  in  the  study  of  tropical  diseases 
gave  an  admirable  description  of  this  aJBEection,  which  prevails  largely  in  cer 
tain  districts  of  India,  and  sporadically  in  other  parts  of  the  world. 

The  disease,  usually  involving  the  foot,  is  characterized  by  great  Bwelling 
nodular  growths  and  the  formation  of  multiple  abscesses.  There  are  remark 
able  granules  1  mm.  in  diameter,  usually  of  a  black  color,  which  occur  ii 
the  discharges;  in  other  cases  the  granules  are  yellow  or  brownish  in  color 
In  the  pale  variety  a  streptothrix  has  been  found,  which  morphologicalli 
closely  resembles  actinomyces.  It  is  held  by  most  observers  that  this  s^pto 
thrix  madurae  and  actinomyces  are  distinct  species.  From  the  black  variet] 
of  granules  a  hypomycete  has  been  grown,  an  organism  closely  allied  t< 
aspergillus. 

The  disease  begins  as  a  granuloma,  with  swelling  of  the  foot,  general!; 
on  the  sole.  The  tumors  gradually  soften,  others  form,  the  foot  increase 
enormously  in  bulk,  becomes  much  deformed,  numerous  sinuses  pass  betwea 
the  bones,  the  discharges  are  muco-purulent  and  contain  the  characteristi 
granules.  The  only  satisfactory  treatment  is  early  excision  or,  in  late 
stages,  amputation  of  the  foot. 

VI.     ASPERGILLOSIS 

Bennett  in  1842  described  the  parasite  from  the  lungs,  the  Aspergilh 
fumigatus,  a  fungus  widely  distributed  as  a  harmless  parasite,  having  bee 
found  in  the  auditory  canal,  nose  and  throat.  In  birds,  in  cattle,  moi 
rarely  in  dogs,  the  aspergillus  may  cause  lesions  of  the  lungs  resemblii 
tuberculosis,  and  there  have  of  late  years  been  a  good  many  cases  repoite 
in  man,  particularly  in  pigeon  keepers  and  hair  sorters.  In  the  majorit 
of  cases  the  infection  is  secondary  to  some  long-standing  affection  of  tl 
lungs,  but  it  has  been  met  with  as  a  primary  disease  with  lesions  resemblii 
broncho-pneumonia,  which  undergo  necrosis  and  softening  and  the  clinic 
picture  is  that  of  ordinary  tuberculosis. 

The  symptoms  are  those  of  chronic  pulmonary  disease,  cough,  fever,  ai 
expectoration,  in  which  the  aspergillus  is  found.  It  is  readily  recognized  1 
the  character  of  its  spores.  In  the  case  which  I  reported,  at  intervals  of  ti 
or  three  months  for  twelve  years  the  patient  coughed  up,  usually  with  a  goj 
deal  of  difficulty,  a  grayish-brown  mass  the  size  of  a  small  bean,  which  w 
made  up  entirely  of  the  mycelium  and  spores  of  the  aspergillus.  The  i 
teresting  point  was  that  the  patient  had  no  symptoms,  other  than  the  cong 
and  was  in  excellent  health. 

In  the  majority  of  cases  the  outlook  is  bad,  and  the  treatment  is  that 
chronic  tuberculosis. 
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C.    PROTOZOAN  INFECTIONS 

I.     PSOBOSPERMIASIS 

Though  widely  spread  in  invertebrates,  pathogenic  psorosperms  are  not 
common  in  mammals,  and  in  man  serious  disease  is  very  rarely  caused  by 
them. 

One  of  the  commonest  and  most  readily  studied  forms  of  psorosperm  is 
the  so-called  Rainey^s  tube,  an  ovoid  body  found  in  the  muscle  of  the  pig, 
within  the  sarcolemma,  filled  with  small  sickle-shaped  unicellular  organisms, 
8ircoq/8tis  miescheri.  In  a  few  instances  similar  structures  have  been  found 
in  the  muscles  of  man.  The  only  human  parasite  of  this  group  which  has 
caused  serious  disease  belongs  to  the  coccidia. 

Coeddiofis. — In  a  majority  of  the  cases  of  this  group  the  psorosperms  have 
been  found  in  the  liver,  producing  a  disease  similar  to  that  which  occurs  in 
nbbits.  In  Guebler's  case  there  were  tumors  which  could  be  felt  during  life, 
tnd  they  were  determined  by  Leuckart  to  be  due  to  coccidia.  A  patient  of  W. 
R  Haddon's  was  admitted  to  St.  Thomases  Hospital  with  slight  fever  and 
drowginess,  and  gradually  became  imconscious — death  occurring  on  the  four- 
teenth day  of  observation.  Whitish  neoplasms  were  found  upon  the  perito- 
neum, omentum,  and  on  the  layers  of  the  pericardium ;  and  a  few  were  found 
in  the  liver,  spleen,  and  kidneys.  A  somewhat  similar  case,  though  more 
remarkable,  as  it  ran  a  very  acute  course,  is  reported  by  Silcott.  A  woman, 
aged  fifty-three,  admitted  to  St.  Mary's  Hospital,  was  thought  to  be  suffering 
from  typhoid  fever.  She  had  had  a  chill  six  weeks  before  admission.  There 
were  fever  of  an  intermittent  type,  slight  diarrhoea,  nausea,  tenderness  over 
the  liver  and  spleen,  and  a  dry  tongue ;  death  occurred  from  heart- failure. 
The  liver  was  enlarged,  weighed  83  ounces,  and  in  its  substance  there  were 
ctMouB  foci,  around  each  of  which  was  a  ring  of  congestion.  The  spleen 
weighed  16  ounces  and  contained  similar  bodies.  The  ileum  presented  six 
papule-like  elevations.  The  masses  resembled  tubercles,  but  on  examination 
coccidia  were  found. 

The  parasites  are  also  found  in  the  kidneys  and  ureters.  Cases  of  this 
kind  have  been  recorded  by  Bland  Sutton  and  Paul  Eve.  In  Eve's  case 
the  symptoms  were  haematuria  and  frequent  micturition,  and  death  took 
pitce  on  the  seventeenth  day.  The  nodules  throughout  the  pelvis  and  ureters 
have  been  regarded  as  mucous  cysts. 


n.     AMEBIASIS 

{Amoebic  Dysentery,  Amoebic  Hepatitis) 

OeAnitioii. — A  colitis,  acute  or  chronic,  caused  by  the  Amoeba  dysenterice 
with  a  special  liability  to  the  formation  of  abscesses  of  the  liver. 

IHstribution. — The  disease  is  widely  prevalent  in  Egypt,  in  India  and  in 
tropical  countries.  In  Europe  sporadic  cases  occur,  rarely  small  ('])i(lomic8. 
Itiaan  uncommon  disease  in  Great  Britain.  It  is  a  common  variety  through- 
wit  the  United   States,  particularly  in   the  Southern  States,  where  it   is 
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endemic,  increasing  sometimes  to  such  an  extent  as  to  form  an  epide 
Sporadic  cases  occur  in  all  temperate  regions.  The  relative  frequency  of 
form  of  dysentery  in  the  tropics  is  illustrated  by  the  Manila  statistic 
given  by  Strong;  of  1,328  cases  in  the  United  States  Army,  561  wer 
the  amccbic  variety.  The  cases  of  acute  and  chronic  dysentery  in  the  J 
Hopkins  Hospital  have  been  almost  exclusively  amoebic.  To  1908  of 
cases,  123  came  from  the  State  of  Maryland. 

Age. — It  is  not  uncommon  in  children  but  the  greatest  number  of  i 
occur  between  the  ages  of  20  and  35. 

Sex. — Males  are  much  more  frequently  affected.  Of  182  cases  at 
Johns  Hopkins  Ho8j)ital  171  were  males  (Futcher). 

Sage. — The  white  race  is  more  susceptible,  163  whites  to  19  blacl 
the  Johns  Hopkins  Ho8i)ital  series.  In  the  Philippines  the  whites  are  : 
often  attacked.    In  India  the  disease  is  common  in  the  native  races. 

The  Amoeba. — ^The  organism  Amoeba  dysenteriiB  was  first  describe 
Lanbl  in  1859  and  subsequently  by  Losch  in  1875.  Kartulis  in  1886  f 
them  in  the  stools  of  the  endemic  dysentery  in  Egypt  and  in  the  livei 
scesses.  In  1890  I  found  them  in  a  case  of  dysentery  with  abscess  oi 
liver  originating  in  Panama.  Subsequently  from  my  wards  a  series  of 
was  described  by  Councilman  and  Lafleur.  The  studies  of  Quincke  and  ] 
of  Dock,  Harris  and  others  in  the  United  States,  of  Strong  and  Musgra 
the  Philippines,  of  Kruse  and  Pasquale  in  Egypt  and  of  Leonard  Roge 
India  have  put  our  knowledge  of  the  disease  on  a  firm  basis.  To  fine 
amccbaj  the  little  flakes  of  mucus  or  ])U8  in  the  stools  should  be  selecte( 
examination  or  the  mucus  obtained  by  passing  a  soft  rubber  catheter, 
grave  holds  tliat  the  best  way  is  to  give  the  patient  a  saline  cathartic  and 
examine  the  fluid  portion  of  the  stool. 

Amaha  or  EnUimtvha.  dysenteruv  is  from  15  to  20  /i  in  diameter 
a  clear  outer  zone  (ectosarc)  and  a  granular  inner  zone  (endosarc), 
contains  a  nucleus  and  one  or  two  vacuoles.  The  movements  are  sii 
to  those  of  the  ordinary  pond  ama'ba,  consisting  of  slight  protrusions  o 
protoplasm.  Tliey  vary  a  good  deal,  and  usually  may  be  intensified  by  hi 
the  slide  heated.  Not  infrequently  the  anurbje  contain  red  blood  corpu 
In  the  tissues  they  are  very  readily  recognized  by  suitable  stains.  They 
be  in  enormous  numbers,  and  sometinu^  the  field  of  the  microscope  is 
pletely  occupied.  In  the  pus  of  a  liver  abscess  they  may  be  very  abun 
though  in  large,  long  standing  abscesses  they  may  not  be  found  until  al 
few  days,  when  the  pus  begins  to  discharge  from  the  wall.  In  the  sp 
in  the  eases  of  piihnono-hepatic  abscess  tliey  are  readily  recognized. 

Ani(eba>  are  fre(|U(*ntly  found  in  the  stools  of  healthy  persons,  as  Cun 
ham  and  Lewis  pointed  out.  Sehaudinn  found  them  in  from  20  to  6< 
cent,  in  (lennany.  but  tliey  vary  greatly  in  ditferent  localities.  Amon^ 
persons  in  Alanila,  Musgra ve  found  101  infected  with  amcpbae,  61  of 
had  dysentery,  tlie  n'uiaining  10  had  no  diarrlicra.  In  the  next  two  m- 
8  of  tlie  10  cases  died  and  showed  aind'bie  inft*etion  of  the  l)owel.  W 
th<'  n(»xt  thrn*  months  the  rcuiainiuir  Wl  liad  dysentery.  Musgrave  be 
that  at  any  time  the  anurba  may  iM'coine  pathogenic.  Sehaudinn  dt^sc 
two  distinct  forms — a  non-]»athogi'nic  En f amaha  coll,  and  a  patho 
larger  form,  the  Eiitamccha  histolytica,  tlie  same  as  the  Amoeba  dysem 
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with  a  strongly  refractile  hyaline  ectoplasm.  The  amoebae  can  be  cultivated, 
Imt  with  difficulty,  and  it  is  doubtful  if  they  grow  apart  from  certain  bac- 
teria. Resistant  forms,  somewhat  analogous  to  the  gamete  forms  of  the 
malarial  parasite,  have  been  described.  These  "encysted  amoebae"  are  believed 
to  be  necessary,  under  certain  conditions,  for  the  transmission  of  the  disease 
from  one  person  to  another,  and  are  regarded  by  Musgrave  and  Clegg  as  the 
mo^  dangerous  forms  of  the  organism.  Cultures  of  amoebae  have  been 
ihown  to  withstand  drying  for  from  eleven  to  fifteen  months. 

Morbid  Anatomy.— Intestines. — The  lesions  consist  of  ulceration,  pro- 
duced bv  preceding  infiltration,  general  or  local,  of  the  submucosa,  due  to  an 
edematous  condition  and  to  multiplication  of  the  fixed  cells  of  the  tissue. 
In  the  earliest  stage  these  local  infiltrations  appear  as  hemispherical  eleva- 
tions above  the  general  level  of  the  mucosa.  The  mucous  membrane  over 
these  becomes  necrotic  and  is  cast  off,  exposing  the  infiltrated  submucous 
tiane  as  a  grayish  yellow  gelatinous  mass,  which  at  first  forms  the  floor  of 
the  nicer,  but  is  subsequently  cast  off  as  a  slough.  The  individual  ulcers  are 
ronnd,  oval,  or  irregular,  with  infiltrated,  undermined  edges.  The  visible 
aperture  is  often  small  compared  to  the  loss  of  tissue  beneath  it,  the  ulcers 
undermining  the  mucosa,  coalescing,  and  forming  sinuous  tracts  bridged  over 
by  apparently  normal  mucous  membrane.  According  to  the  stage  at  which 
the  lesions  are  observed,  the  floor  of  the  ulcer  may  be  formed  by  the  sub- 
mucous, the  muscular,  or  the  serous  coat  of  the  intestine.  The  ulceration 
may  affect  the  whole  or  some  portion  only  of  the  large  intestine,  particularly 
the  CKum,  the  hepatic  and  sigmoid  flexures,  and  the  rectum.  In  severe 
caaes  the  whole  of  the  intestine  is  much  thickened  and  riddled  with  ulcers, 
with  only  here  and  there  islands  of  intact  mucous  membrane.  In  100  autop- 
sies on  this  disease  in  Manila  the  appendix  was  involved  in  7 ;  perforation 
of  the  colon  took  place  in  19. 

The  diwase  advances  by  progressive  infiltration  of  the  connective  tissue 
layers  of  the  intestine,  which  produces  necrosis  of  the  overlying  structures. 
Thus,  in  severe  cases  there  may  be  in  different  parts  of  the  bowel  sloughing 
tn  mofse  of  the  mucosa  or  of  the  muscularis,  and  the  same  process  is  observed, 
l»ut  not  so  conspicuously,  in  the  less  severe  forms.  In  some  cases  a  secondary 
diphtheritic  inflammation  complicates  the  original  lesions.  Healing  takes 
I'lace  by  the  gradual  formation  of  fibrous  tissue  in  the  floor  and  at  the  edges 
of  the  ulcers,  which  may  ultimately  result  in  partial  and  irregular  strictures 
of  the  lK)weL 

Microscopic  examination  shows  a  notable  absence  of  the  products  of  puru- 
l«it  inflammation.  In  the  infiltrated  tissues  polynuclear  leucocytes  are  sel- 
<iom  found,  and  never  constitute  purulent  collections.  On  the  other  hand, 
there  is  proliferation  of  the  fixed  connective  tissue  cells.  Amoobje  are  found 
nwri'or  less  abundantly  in  the  tissues  at  the  base  of  and  around  the  ulcers,  in 
tH^  lymphatic  spacrs,  and  occasionally  in  the  blood  vessels.  The  jmrtai  capil- 
larJM!  occa.sionally  contain  them,  and  this  fact  seems  to  afTord  the  best  ex- 
planation for  tlu'  mode  of  infection  of  the  liver. 

LiVKii. — T1m»  l(*sions  are  of  two  kinds:  first,  loeal  necroses  of  the  paren- 
diynia.  j^cattered  throughout  the  organ,  and  |)()ssil)ly  diu*  to  the  aeiion  of 
clremioal  prcKlucts  of  the  anurbje;  and,  secondly,  abscesses.  ^Fhese  may  be 
single  or  multiple.     There  were  37  cases  of  hepatic  abscess  among  the  182 
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cases  of  amoebic  dysentery  in  my  wards.  Of  these,  18  came  to  autopsy.  Ii 
10  the  abscess  was  single  and  in  8  multiple.  When  single  they  are  generallj 
in  the  right  lobe,  either  toward  the  convex  surface  near  its  diaphragmatk 
attachment  or  on  the  concave  surface  in  proximity  to  the  bowel.  Multiple 
abscesses  are  small  and  generally  superficial.  There  may  be  innumerable 
miliary  abscesses  containing  amoebaB  scattered  throughout  the  organ.  Al- 
though the  hepatic  abscess  usually  occurs  within  the  first  two  months  from 
the  onset  of  the  dysentery,  in  one  of  my  cases  the  latter  had  lasted  one  and 
in  another  six  years.  In  5  cases  the  intestinal  symptoms  had  been  so  slight 
that  dysentery  had  never  been  complained  of.  In  2  fatal  cases  there  were  only 
scars  of  old  ulcers  and  in  2  others  the  mucosa  appeared  normaL  In  an  early 
stage  the  abscesses  are  grayish  yellow,  with  sharply  defined  contours,  and  ccm- 
tain  a  spongy  necrotic  material,  with  more  or  less  fluid  in  its  interstices.  The 
larger  abscesses  have  ragged  necrotic  walls,  and  contain  a  more  or  less  viscid, 
greenish  yellow  or  reddish  yellow  purulent  material  mixed  with  blood  and 
shreds  of  liver  tissue.  The  older  abscesses  have  fibrous  walls  of  a  dense^ 
almost  cartilaginous  toughness.  A  section  of  the  abscess  wall  shows  an  inner 
necrotic  zone,  a  middle  zone  in  which  there  are  great  proliferation  of  the  con- 
nective-tissue cells  and  compression  and  atrophy  of  the  liver-cells,  and  an  outer 
zone  of  intense  hyperaemia.  There  is  the  same  absence  of  purulent  inflam- 
mation as  in  the  intestine,  except  in  those  cases  in  which  a  secondary  infec- 
tion with  pyogenic  organisms  has  taken  place. 

Lesions  in  tue  lungs  are  seen  when  an  abscess  of  the  liver — as  so  fre- 
quently happens — points  toward  the  diaphragm  and  extends  by  continuity 
through  it  into  the  lower  lobe  of  the  right  lung.  This  is  the  commonest  situa- 
tion for  rupture  to  occur.  Nine  of  my  cases  ruptured  into  the  lung.  In  3 
cases  rupture  into  the  right  pleura  occurred,  causing  an  empyema.  In  one  of 
these  the  lung  abscess  ruptured  into  the  pleura,  producing  a  pyo-pneumotiio- 
rax.  Perforation  may  occur  into  adjacent  structures.  In  3  of  the  cases  perfo- 
ration took  place  into  the  inferior  vena  cava  and  in  another  the  upper  pole  of 
the  right  kidney  had  been  invaded.  The  abscess  may  rupture  into  the  peri- 
cardium, peritoneum,  stomach,  intestine,  portal  and  hepatic  veins,  or  exter 
nally. 

Symptoms. — DifiFering  remarkably  in  their  symptoms,  three  groups  of  casei 
may  be  recognized : 

Mild  Form. — Infection  may  be  present  for  a  month  or  two  before  th( 
individual  is  aware  of  it.  There  may  be  vague  83rmptom8 — ^headache,  lasri 
tude,  weakness,  slight  abdominal  pains  and  occasional  diarrhoea,  featnrei 
common  enough  in  the  tropics.  Strong  gives  the  case  of  a  laboratory  chem 
ist  who  had  slight  diarrhoea  for  one  day  and  asked  to  have  the  stools  exam 
ined ;  an  unusually  rich  infection  with  amoeba  was  found.  The  next  day  h 
felt  well.  From  August  to  December  amoebae  were  present  in  the  stoole 
though  he  had  no  symptoms.     Liver  abscess  may  occur  in  these  cases. 

Acute  Amcebic  Dysentery. — Many  cases  have  an  acute  onset.  Pain  an< 
tenesmus  are  common.  The  stools  are  bloody,  or  mucus  and  blood  occur  to 
gether.  In  very  severe  cases  there  may  be  constant  tenesmus,  with  pain  o 
the  greatest  intensity,  and  the  ])assage  every  few  minutes  of  a  little  blood  an( 
mucus.  In  some  cases  large  sloughs  are  passed.  The  temperature  as  a  nilt 
is  not  high.     The  patient  may  become  rapidly  emaciated;  the  heart's  actioi 
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becomes  feeble,  and  death  may  occur  within  a  week  of  the  onset.  Among 
other  symptoms  are  hffimorrhage  from  the  bowels,  which  occurred  in  three 
€1868,  and  perforation  of  an  ulcer  with  general  peritonitis,  which  occurred 
in  three  cases.  A  majority  of  the  patients  recover ;  in  others  the  disease 
dngs  on  and  becomes  chronic.  In  a  few  cases,  after  the  separation  of  the 
tbnghs,  there  is  extensive  ulceration  remaining,  with  thickening  and  indura- 
&m  of  the  colon,  and  the  patient  has  constant  diarrhoea,  loses  weight,  and 
ultimately  dies  exhausted,  usually  within  three  months  of  the  onset.  With 
the  exception  of  cancer  of  the  oesophagus  and  anorexia  nervosa,  no  such  ex- 
treme grade  of  emaciation  is  seen.  Extensive  ulceration  of  the  cornea  may 
occur. 

Chboxic  Ahcebio  Dysenteky. — The  disease  may  be  subacute  from  the 
onset,  and  gradually  passes  into  a  chronic  stage,  the  special  characteristic  of 
which  is  alternating  periods  of  constipation  and  of  diarrhoea.  These  may 
occur  over  a  period  of  from  six  months  to  a  year  or  more.  Some  of  our 
piti«it8  have  been  admitted  to  the  hospital  five  or  six  times  within  a  period 
of  two  years.  During  the  exacerbations  there  are  pain,  frequent  passages  of 
mucus  and  blood,  and  a  slight  rise  of  temperature.  Many  patients  do  not  feel 
Terr  ill,  and  retain  their  nutrition  in  a  remarkable  way;  indeed,  in  the 
United  States  it  is  rare  to  see  the  extreme  emaciation  so  common  in  the 
chronic  cases  from  the  tropics.  Alternating  periods  of  improvement  with 
itticb  of  diarrhoea  are  the  rule.  The  appetite  is  capricious,  the  digestion 
disordered,  and  slight  errors  in  diet  are  apt  to  be  followed  at  once  by  an 
increwe  in  the  number  of  stools.    The  tongue  is  often  red,  glazed,  and  beefy. 

Complications  and  Sequelae. — Livee  Abscess. — A  pre-suppurative  stage 
lasting  for  several  weeks  or  months  is  recognized  by  Rogers,  characterized  by 
ferer  of  an  intermittent  type,  moderate  leucocytosis,  and  an  enlarged  and 
tender  liver.  Suppuration  in  the  liver  is  the  most  serious  and  frequent 
complication.    Abscess  of  the  brain  has  occurred. 

Perforation  op  the  intestine  and  peritonitis  occurred  in  three  of  my 
cases.  Intestinal  ilsmorrhaqe  occurred  three  times.  The  in  frequency  of 
this  complication  is  probably  due  to  the  thrombosis  of  the  vessels  about  the 
areas  of  infiltration.  Occasionally  an  arthritis,  probably  toxic  in  origin, 
niay  oecnr.  There  was  one  case  in  my  series.  Five  cases  were  complicated 
bj  malaria ;  1  by  typhoid  fever ;  1  by  pulmonary  tuberculosis ;  and  1  by  a 
stTongrloides  intestinalis  infection. 

IKagnodt. — From  the  other  forms  of  dysentery  the  disease  is  recognized 
Inr  the  finding  of  amoebae  in  the  stools.  Unless  one  sees  undoubted  amoeboid 
moTement  a  suspected  body  should  not  be  considered  an  amoeba.  A  non- 
motile  body  containing  one  or  more  red  cells  is  most  probably  an  amoeba, 
but  ihould  only  lead  to  further  search  for  motile  organisms.  Swollen  epithe- 
lial cells  are  confusing,  but  the  hyaline  periphery  is  not  amoeboid  in  its  ac- 
ti<»  as  is  the  ectosarc  of  the  amoeba.  The  trichomonads  and  cercomonads  so 
frequently  associated  with  amoebae  are  not  likely  to  give  trouble.  The  extent 
of  liver  dulness  should  be  watched  throughout  the  course  of  a  case,  and  any 
iowease  upward  or  downward  should  lead  to  the  suspicion  of  a  liver  ab- 
«««.  Hepatic  abscess  is  usually  accompanied  by  fever,  sweats,  or  chills  and 
local  pain,  but  it  may  be  entirely  latent.  Exploratory  puncture  is  safe  as  a 
nile  and,  personally,  I  have  never  seen  any  ill  effects,  but  severe  haemorrhage 
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into  the  peritoneum,  six  eases  of  wiiieh  were  recorded  by  Hatch  in  iti<lja,  may 
of'f^iir.  A  vaning  leueocvtoBiB  oecure  in  the  almci^s  cases.  Hie  hi;^bt¥l 
eniint  in  my  series  was  53,000,  the  averaice  heing  18,:^50,  The  averat^e  leueo 
eyte  count  in  the  uneomfilieated  dysentery  ca&es  was  10,600.  HejialD-pul- 
nionary  ahgccss  in  attended  hy  local  lung  signs  and  the  expectoration  of  **aB- 
chovy  sauce''  sputum  in  which  amcEbse  are  almost  invariably  found. 

Prognosis.— In  many  cases  the  disease  yields  to  rest  and  intestinal  mecli- 
eation.    Tendency  to  a  relapse  of  the  dysenteric  symptoms  is  one  of  the  istrik-J 
ing  charactei'iBtics  of  the  disease.     One  of  my  patients  was  admitted  to  thfti 
h  OH  pi  till  live  tiiues  in  nine  months.  I 

Treatment — Rest  in  bed  is  very  important,  even  in  mild  attacks,  and  raa-l 
terially  hastens  recovery.  The  diet  should  be  governed  Ijy  the  seventy  ofl 
the  intestinal  manifestations.  In  the  very  acute  cases  the  patient  should  bsl 
given  a  liquid  diet,  consisting  of  milk,  whey,  and  broths. 

A  return  to  the  use  of  ipecacuanha  is  the  most  im|Jortant  event  of  late 
years  in  the  treatment  of  this  form  of  dysentery.     The  experience  of  RogertJ 
in  India  and  of  the  American  physicians  in  the  Philippines  and   Panaintj 
shows  it  to  be  almost  a  specific.     It  shoukl  always  be  tried,  even  in  chronic  I 
easels.     It  must  be  given  in  salol -coated  ]>ills  or  keratin  capsules  so  that  it  if  I 
not  dissolved  in  the  stomach.     The  patient  sliould  !»e  un  milk  diet  and  with- 
out anything  by  moutli  for  three  hours  before  the  drug  is  given,  the  best  time 
for  admini?itration  heing  at  bedtime.    One  dose  is  given  each  night;  the  fir 
may  be  (iO  to  90  grains  (4  to  t>  gm.),  which  is  reduced  by  five  grains  eaclij 
night  until  it  is  dnwn  to  ton  grains  (0.6  giu.).    This  course  should  be  re|»eal<4l 
in  a  week  if  amcebae  remain  in  the  stools.     Rogers  advises  the  same  drug  taj 
prevent  liver  abscess  when  there  is  a  suspicion  of  hepatitis.     Doses  of  20  to 
30  grains  (1.3  to  2  gm.)  are  given  daily  and  continued  for  two  weeks  aft 
the  temjierature  is  normal. 

Bismuth  probaldy  does  more  harm  than  good,  owing  to  the  fact  that 
coats  the  surface  of  the  ulcers  so  that  the  solutions  nsed  in  the  injection 
can  not  reach  t!ie  ama?b?e  in  the  ulcer  walls.    It  is  w^ell  in  the  chronic  for 
to  give  an  occasional  dose  of  saline  or  castor  oil.     Large  injections  of  quimr 
solution  in  the  strength  of  1  to  5,000,  gradually  increasing  to  1  to  oOO,  hav 
given  the  most  satisfactory  results  of  all  the  local  remedies.     The  amoel4 
are  rapidly  destroyed  by  the  drug.     The  success  of  the  treatment  depend 
largely  on  the  care  with  which  the  injections  are  given.     The  failures  ar 
undoubtedly,  in  many  instances,  due  t^i  the  fact  that  sufficient  care  is  no 
used  to  insure  tlie  solution  reaching  the  ca?cum  and  ascending  colon,  where  tin 
n!c*eration  is  often  most  severe.    From  a  litre  to  tw^o  litres  should  be  allowe 
to  fltiw  into  the  colon.     The  patient's  hips  should  be  elevated  and  he  shotdj 
change  his  position  so  as  to  allow  the  fluid  to  flow  into  all  parts  of  the  colon 
The  solution  should  be  retaint^,  if  possible,  for  fifteen  minutes.     One  or  tv 
injections  may  be  given  daily.     Injections  of  silver  nitrate  solution    (1 
2.000,  increased  to  1  to  500)  are  useful  in  chronic  eases,  given  in  the  same 
way.     Tuttle  has  recently  reported  good  results  in  the  treatment  of  amcBbi^ 
dysentery  by  the  use  of  simple  ice-water  enemas,  given   frequently.     Whe 
there  is  much  tenesmus  a  small  inji:K:tion  of  thin  starch  and  half  a  drachr 
to  a  drachm  of  laudanum  gives  great  relief.     Local  application  to  the  abdo 
men,  in  the  form  of  light  poultices,  or  turpentine  stupes,  are  very  grateful. 
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When  medical  treatment  fails,  colostomy  may  be  tried  or  irrigations  given 
through  the  appendix. 

Eepaiic  abscess  should  be  drained  at  once  and  the  cavity  irrigated  by 
quinine  solution  (1  to  1,000).  Ipecacuanha  should  be  given  persistently,  as 
advised  for  the  dysentery. 

m.     MALARIAL  FEVER 

Dellnition. — An  infectious  disease  with:  (a)  paroxysms  of  intermittent 
fever  of  quotidian,  tertian,  or  quartan  type;  (h)  a  continued  fever  with 
marked  remissions;  (c)  certaih  pernicious,  rapidly  fatal  forms;  and  (J)  a 
chronic  cachexia,  with  anaemia  and  enlarged  spleen. 

The  haemocytozoa  described  by  Laveran,  which  are  transmitted  to  man  by 
the  hite  of  the  mosquito,  are  invariably  associated  with  the  disease.  Malaria 
occurs  as  an  endemic  and  epidemic  disease,  the  latter  prevailing  in  the  tropics 
under  favoring  conditions.  No  infection  except,  perhaps,  tuberculosis  com- 
pBpes  with  it  in  the  extent  of  its  distribution  or  its  importance  as  a  killing 
and  disabling  disease. 

Oeographical  Distribntion. — In  Europe,  southern  Russia  and  certain  parts 
of  Italy  are  now  the  chief  seats  of  the  disease.  It  is  rare  in  Germany,  France, 
and  England,  and  the  foci  of  epidemics  are  becoming  yearly  more  restricted. 
In  the  United  States  malaria  has  progressively  diminished  in  extent  and  se- 
Terity  during  the  past  fifty  years.  From  New  England,  where  it  once  pre- 
vailed extensively,  it  has  gradually  disappeared,  but  there  has  of  late  years 
been  a  slight  return  in  some  places.  In  the  city  of  New  York  even  the  milder 
forms  of  the  disease  are  very  rare.  In  Philadelphia  and  along  the  valleys  of 
the  Delaware  and  Schuylkill  Rivers,  formerly  hot-beds  of  malaria,  the  disease 
ha8  become  much  restricted.  In  Baltimore  a  few  cases  occur  in  the  autumn, 
hut  a  majority  of  the  patients  seeking  relief  are  from  the  outlying  districts 
and  one  or  two  of  the  inlets  of  Chesapeake  Bay.  Throughout  the  Southern 
States  there  are  many  regions  in  which  malaria  prevails ;  but  here,  too,  the 
disease  has  diminished  in  prevalence  and  intensity.  In  temperate  regions, 
like  the  central  Atlantic  States,  there  are  only  a  few  cases  in  the  s])ring, 
usually  in  the  month  of  May,  and  a  large  number  of  cases  in  September  and 
<)ctol)er,  and  sometimes  in  November.  In  the  Northwestern  States  malaria 
iji  almost  anknown.  It  is  rare  on  the  Pacific  coast.  In  the  region  of  the 
^•reat  Lakes  malaria  prevails  only  in  the  Lake  Erie  and  Lake  St.  Clair  re- 
piong.   The  St.  Lawrence  basin  remains  free  from  the  disease. 

In  India  the  disease  is  very  prevalent,  particularly  in  the  great  river  ba- 
«ns.  Terrible  epidemics  occur.  In  the  Punjal)  in  1908  there  were  more  than 
three  million  deaths  from  fever,  a  large  proportion  of  which  were  from  ma- 
laria. In  the  months  of  October  and  November  there  were  307,317  deaths 
from  the  disease.  In  Burma  and  Assam  severe  types  are  met  with.  In 
Africa  the  malarial  fevers  form  the  great  obstacle  to  European  pettlemc^nts  on 
the  coast  and  along  the  river  basins.  The  blach-watcr  or  West  African  fever 
of  the  Gold  Coast  is  a  very  fatal  type  of  malarial  ha^moglohinuria.  The  At- 
lantic coast  line  of  Central  America  is  severely  infected,  and  the  Isthmus  of 
Ptnama  for  centuries  was  known  as  tlie  "white  man's  grave." 

In  the  tropics  there  are  minimal  and  maximal  periods,  the  former  cor- 
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responding  to  the  summer  and  winter,  the  latter  to  the  spring  and  autumn 
months. 

Etiology:  The  Parasite. — History. — Parasites  of  the  red  blood corpuBclee 
— ^hffimoeytozoa — are  very  widespread  throughout  the  animal  series.  They 
are  met  with  in  the  blood  of  frogs,  fish,  birds,  and  among  mammals  in  mon- 
keys, bats,  cattle,  and  man.  In  birds  and  in  frogs  the  parasites  appear  to  do 
no  harm  except  when  present  in  very  large  numbers. 

In  1880  Laveran,  a  French  army  surgeon  stationed  at  Algiers,  noted  in 
the  blood  of  patients  with  malarial  fever  pigmented  bodies,  which  he  regarded 
as  parasites,  and  as  the  cause  of  the  disease.  Richard,  another  French  army 
surgeon,  confirmed  these  observations.  In  1885  Marchiafava  and  Celli  de- 
scribed the  parasites  with  great  accuracy,  and  in  the  same  year  Qolgi  made 
the  all-important  observation  that  the  paroxysm  of  fever  invariably  coincided 
with  the  spoTulation  or  segmentation  of  a  group  of  the  parawtes.  In  the  fol- 
lowing year  (188G)  Laveran's  observations  were  brought  before  the  profes- 
sion of  the  United  States  by  Sternberg.  Councilman  and  Abbott  had  already, 
in  the  previous  year,  described  the  remarkable  pigmented  bodies  in  the  rei 
blood  corpuscles  in  the  blood  vessels  of  the  brain  in  a  fatal  case,  and  in  1886 
Councilman  confirmed  the  observations  of  Laveran  in  clinical  cases.  Stim- 
ulatt^d  by  his  work,  I  began  studying  the  malarial  cases  in  the  Philadelphia 
Hospital,  and  soon  became  convinced  of  the  truth  of  Laveran's  discovery,  and 
was  able  to  confirm  Golgi's  statement  as  to  the  coincidence  of  the  sporulaticm 
with  the  paroxysm.  The  work  was  taken  up  actively  in  the  United  States  by 
Walter  James,  Dock,  Koplik,  Thayer,  Hcwetson,  and  others,  and  in  a  numb^ 
of  subsequent  communications  I  tried  to  emphasize  the  extraordinary  clinical 
importance  of  Laveran's  discovery.* 

Among  British  observers,  Vandyke  Carter  alone,  in  India,  seems  to  have 
appreciated  at  an  early  date  the  profound  significance  of  I^averan's  work. 

The  next  important  observation  was  the  discovery  by  Golgi  that  the  para- 
site of  quartan  malarial  fever  differed  from  the  tertian.  From  this  time  on 
the  Italian  observers  took  up  the  work  with  great  energy,  and  in  1889  Marchia- 
fava and  Celli  determined  that  the  organism  of  the  severer  forms  of  malarial 
fever  differed  from  the  jiarasite  of  the  tertian  and  quartan  varieties. 

The  idea  that  fever  was  transmitted  by  the  bite  of  the  mosquito  prevailed 
widely  in  the  West  Indies  and  in  the  Southern  States.  King,  of  Washing- 
ton, warmly  advocated  this  view.  The  iin])ortant  role  played  by  insects  as  an 
intermediate  host  had  been  shown  in  the  case  of  the  Texas  cattle  fever,  in 
which  Theobald  Smith  demonstrated  that  the  htrmatozoa  developed  in,  and 
the  disease  was  transmitted  by,  ticks;  but  it  remained  for  Hanson  to  for- 


*  The  foUowiDg  references  to  work  od  malaria  which  has  been  done  in  eonneetion 
with  my  clinic,  chiefly  under  the  8uper\i8ion  of  my  colloajifue,  Professor  Thayer,  may  be 
of  interest:  Philadelphia  Medical  Times,  1886;  British  Medical  Journal,  March,  1887; 
Medical  News,  1889,  vol.  i;  Johns  Hopkins  Hospital  Bulletin,  1889;  the  first  edition  of 
my  Text-Book  of  Medicine,  1892;  Thayer  and  Howotson.  Johns  Hopkins  Hospital  Re- 
ports, 1895;  Thayer,  I^'tures  on  Malarial  Fovor,  1897;  W.  G.  MacCallum,  Hematoioa 
of  Birds,  Jour,  of  Exp.  Me<l.,  1898;  Opie,  on  the  Ha?matozoa  of  Birds,  1898;  Barker,  on 
Fatal  Cases  of  Malaria,  Johns  Hopkins  Hospital  Reports,  1899;  MacCallum,  on  the  Sig- 
nificance of  the  Flajfella,  Lancet,  1897;  Thayer,  Transactions  American  Medical  Con- 
gress, vol.  iv,  1900;  Lazcar,  Structure  of  the  Malarial  Parasites,  Johns  Hopkins  Hospital 
BeportB,  1902. 
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mulate  in  a  clear  and  scientific  way  the  theory  of  infection  in  malaria  by  the 
moequito.  Impressed  with  the  truth  of  this,  Ross  studied  the  problem  in 
India,  and  showed  that  the  parasites  developed  in  the  bodies  of  the  mosquitoes, 
demonstrating  conclusively  that  the  infection  in  birds  was  transmitted  by  the 
mosquito.  W.  G.  MacCallum  suggested  that  the  flagella  were  sexual  elements, 
and  observed  the  process  of  fertilization  by  them.  Studies  by  Grassi,  Bastian- 
elli  and  Bignami,  and  many  others,  confirmed  the  observations  of  Ross  and 
demonstrated  the  fact  that  the  malarial  parasites  of  human  beings  develop 
only  in  mosquitoes  of  the  genus  anopheles. 

Then  came  the  practical  demonstration  by  Italian  observers,  and  by  the 
interesting  experiments  on  Manson,  Jr.,  of  the  direct  transmission  of  the 
disease  to  man  by  the  bite  of  infected  mosquitoes.  And  lastly,  as  a  practical 
conclusion  of  the  whole  matter,  the  anti-malarial  campaigns  so  energetically 
advocated  and  carried  out  by  Ross  have  shown  that  by  protecting  the  in- 
diridnal  from  the  bites  of  mosquitoes,  by  exterminating  the  insects,  or  by 
carefnlly  treating  all  patients  so  that  no  opportunity  may  be  offered  for  the 
parasite  to  enter  the  mosquito,  malaria  may  be  eradicated  from  any  locality. 
General  Morphology  of  the  Parasite. — Belonging  to  the  sporozoa,  it 
has  received  a  large  number  of  names.  The  term  Plasmodium,  inapt  though 
it  may  be,  must,  according  to  the  rules  of  zoological  nomenclature,  be  ap- 
plied to  the  human  parasite.  There  are  three  well-marked  varieties  which 
exist  in  two  separate  phases  or  stages:  (a)  the  parasite  in  man,  who  acts  as 
the  intermediate  host,  and  in  whom,  in  the  cycle  of  its  development,  it  causes 
symptoms  of  malaria;  and  (b)  an  extracorporeal  cycle,  in  which  it  lives  and 
detelopg  in  the  body  of  the  mosquito,  which  is  its  definitive  host. 

(fl)  The  Parasite  in  Man. —  (1)  The  Parasite  of  Tertian  Fever  {Plasmo- 
dium  vivax). — The  earliest  form  seen  in  the  red  blood  corpuscle  is  round  or  ir- 
regular in  shape,  about  2  /i  in  diameter  and  unpigmented.     It  corresponds 
veiy  much  in  appearance  with  the  segments  of  the  rosettes  formed  during 
the  chill.    A  few  hours  later  the  body  nas  increased  in  size,  is  still  ring-shaped, 
Md  there  is  pigment  in  the  form  of  fine  grains.     It  has  a  relatively  large 
nuclear  body,  consisting  of  a  well-defined,  clear  area,  in  part  almost  transpar- 
fut.  in  part  consisting  of  a  milk-white  substance,  in  which  there  lies  a  small, 
deeply  staining  chromatin  mass.     At  this   period   it  usually   shows   active 
amoeboid  movements,  with  tongue-like  protrusions.    The  pigment  increases  in 
amount  and  the  corpuscle  becomes  larger  and  paler,  owing  to  a  progressive 
diminution  of  its  haemoglobin.     There  is  a  gradual  gro\^i;h  of  the  parasite, 
which,  toward  the  end  of  forty-eight  hours,  occupies  almost  all  of  the  swollen 
red  corpuscle.     It  is  now  much  pigmented,  and  is  in  the  stage  of  what  is 
often  called  the  full-grown  parasite.     Between  the  fortieth  and  forty-eighth 
hours  many  of  the  parasites  are  seen  to  have  undergone  the  change  known 
as  segmentation,  in  which  the  pigment  becomes  collected  into  a  single  mass 
or  block,  and  the  protoplasm  divides  into  a  series  of  from  fifteen  to  twenty 
fpores,  often  showing  a  radial  arrangement.    Certain  full-grown  tertian  para- 
sites, however,  do  not  undergo  segmentation.     These  forms,  whicli  are  larger 
than  the  sporulating  bodies,  and  contain  very  actively  dancing  pigment  gran- 
ulca,  represent  the  sexually  differentiated  form  of  the  parasite — gametoc^ies. 
(2)  The  Parasite  of  Quartan  Fever  (Plasmodium  malaria'). — The  earliest 
form  is  very  like  the  tertian  in  appearance,  but  as  it  increases  in  size  the 
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earlier  granules  are  coarser  and  darker  and  the  movement  is  not  nearly  so 
marked.  By  the  second  day  the  parasite  is  still  larger,  rounded  in  shape, 
scarcely  at  all  amoeboid,  and  the  pigment  is  more  often  arranged  at  the 
periphery  of  the  parasite.  The  rim  of  protoplasm  about  it  is  often  of  a  deep 
yellowish-green  color  or  of  a  dark  brassy  tint.  On  the  third  day  the  seg- 
menting bodies  become  abundant,  the  pigment  flowing  in  toward  the  centre 
of  the  parasite  in  radial  lines  so  as  to  give  a  star-shaped  appearance.  The 
parasites  Anally  break  up  into  from  six  to  twelve  segments.  Here  also,  as  in 
the  case  of  the  tertian  parasite,  some  full-grown  bodies  persist  without  spor- 
ulating,  representing  the  gametocytes. 

(3J  The  Parasite  of  the  -^Estivo- Autumnal  Fever  {Plasmodium  fata' 
parum). — This  parasite  is  considerably  smaller  than  the  other  varieties;  at 
full  development  it  is  often  less  than  one-half  the  size  of  a  red  blood  cor- 
puscle. The  pigment  is  much  scantier,  often  consisting  of  a  few  minute 
granules.  At  first  only  the  earlier  stages  of  development^  small,  hyaline 
bodies,  sometimes  with  one  or  two  pigment  granules,  are  to  be  foimd  in  the 
peripheral  circulation ;  the  later  stages  are  ordinarily  to  be  seen  only  in  the 
blood  of  certain  internal  organs,  the  spleen  and  bone  marrow  particularly. 
The  corpuscles  containing  the  parasites  become  not  infrequently  shrunken, 
crenated,  and  brassy-colored.  After  the  process  has  existed  for  about  a  week, 
larger,  refractive,  crescentic,  ovoid,  and  round  bodies,  with  central  clumps  of 
coarse  j)ignient  granules,  begin  to  appear.  These  bodies  are  characteristic  of 
aestivo-auturanal  fever.  The  crescentic  and  ovoid  forms  are  incapable  of 
sporulation;  they  are  analogous  to  the  large,  full-grown,  non-sporulating 
bodies  of  the  tertian  and  quartan  parasites  which  have  been  mentioned  above, 
and  represent  sexually  differentiated  forms — gametocytes.  Within  the  human 
host  they  are  incapable  of  further  development,  but  upon  the  slide,  or  within 
the  stomach  of  the  normal  intermediate  host,  the  mosquito,  the  male  elements 
(micro-gametooytes)  give  rise  to  a  number  of  long,  actively  motile  flagella 
(micro-gametes)  whicli  break  loose,  penetrating  and  fecundating  the  female 
forms — macro-gametes  (W.  G.  MacCalluin).  The  fecundated  female  form 
enters  into  the  stomach  wall  of  tlie  intermediate  host,  the  mosquito,  where  it 
undergoes  a  definite  cycle  of  existence. 

(b)  The  Parasite  within  the  Body  of  the  Mosquito. — The  brilliant  re- 
searches of  Koss,  followed  by  the  work  of  Grassi,  Bastianelli,  Bignami, 
Stephens,  Christophers,  and  Daniels,  have  proved  that  a  certain  genus  of 
mosquito — anopheles — is  not  only  the  intermediate  host  of  the  malarial  para- 
site, but  also  the  sole  source  of  infcetion.  In  the  present  state  of  our  knowl- 
edge it  would  appear  that  all  s|)('(ii's  of  the  genus  anoj)heles  may  act  as  hosts 
of  the  parasite.  The  more  eoininon  genera  of  ni()S([uito  in  temperate  cli- 
mates are  culex  and  anopheles.  Tlie  different  s])ecies  of  culex  form  the  great 
majority  of  our  ordinary  house  mosfpiitoes,  and  are  apparently  incapable  of 
acting  as  hosts  of  the  malarial  parasite.  All  malarial  regions,  however, 
which  have  lieen  investi<rated  contain  anopheles.  Although  this  is  appar- 
ently a  positive  ruh\  anophtU's  may,  however,  he  present  without  the  exis- 
tence of  niahiria  under  two  eircurnstancep :  liivt,  when  the  climate  is  too  cold 
for  the  development  of  the  niahirial  parasite;  and  secondly,  in  a  region  which 
has  not  yet  been  infected.  So  far  as  is  known,  the  parasite  exists  only  in 
the  mosquito  and  in  man.    It  is  ajjparently  fair  to  state  that  regions  in  which 
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m    the  wann  season. 

A  large  number  of  species  of  anopheles  have  been  described.  In  North 
America,  however,  only  four  have  been  positively  recognized :  A.  punctipennis 
(Say),i.  maculipennis  (Wied.),  A.  crucians  (Wied.),  A.  argyritarsis  (Desv.). 
The  commonest  variety,  and  that  which  in  all  probability  is  most  concerned  in 
the  spread  of  the  disease,  is  A ,  maculipennis,  which  is,  also,  the  most  impor- 
tant agent  in  the  spread  of  the  disease  in  Europe.  In  parts  of  India,  e.  g. 
Bombay,  the  common  anopheles,  Neocellia  rossi,  plays  no  part,  but  the  carrier 
\%y.$Ufhensu 

The  culex  lays  its  eggs  in  sinks,  tanks,  cisterns,  and  any  collection  of 
water  about  or  in  houses,  while  the  anopheles  lays  its  eggs  in  small,  shallow 
puddles  or  slowly  running  streams,  especially  those  in  which  certain  forms 
of  algae  exist.  The  culex  is  essentially  a  city  mosquito,  the  anopheles  a 
country  insect. 

Evolution  in  the  Body  of  the  Mosquito. — When  a  mosquito  of  the  genus 
anopheles  bites  an  individual  whose  blood  contains  sex-ripe  forms  (gameto- 
cvtes)  of  the  malarial  parasite,  flagellation  and  fecundation  of  the  female 
element  occur  within  the  stomach  of  the  insect.     The  fecundated  element 
then  penetrates  the  wall  of  the  mosquito's  stomach  and  begins  a  definite  cycle 
of  derelopment  in  the  muscular  coat.    Two  days  after  biting  there  begin  to 
appear  small,  round,  refractive,  granular  bodies  in  the  stomach  wall  of  the 
moequito,  which  contain  pigment  granules  clearly  identical  with  those  pre- 
Tiously  contained  in  the  malarial  parasite.     These  develop  until  at  the  end 
of  geren  days  they  have  reached  a  diameter  of  from  60  to  70  /i.     At  this 
period  they  may  be  observed  to  show  a  delicate  radial  striation  due  to  the 
prwence  of  great  numbers  of  small  sporoblasts.    The  mother  oocyst  (zygote) 
then  bnrsts,  setting  free  into  the  body  cavity  of  the  mosquito  an  enormous 
number  of  delicate  spindle-shaped  sporozoids.    These  accumulate  in  the  cells 
of  the  veneno-salivary  glands  of  the  mosquito,  and,  escaping  into  the  ducts, 
are  inoculated  with  subsequent  bites  of  the  insect.    These  little  spindle-shaped 
sporozoids  develop,  after  inoculation  into  the  warm-blooded  host,  into  fresh 
Toun^  parasites.     The  sporozoid  which  has  developed  in  the  oocyst  in  the 
rtomach  wall  of  the  mosquito  is  then  the  equivalent  of  the  spore  resulting 
from  the  asexual  segnnentation  of  the  full-grown  parasite  in  the  circulation. 
Either  one,  on  entering  a  red  blood  corpuscle,  may  give  rise  to  the  asexual 
or  sexual  cycle.     As  a  rule  the  first  several  generations  of  parasites  in  the 
human  body  pursue  the  asexual  cycle,  the  sexual  forms  develo])ing  later. 
These  sexual  forms,  sterile  while  in  the  human  host,  serve  as  the  means  of 
pn-serving  the  life  of  the  parasite  and  spreading  infection  when   the  in- 
dividual is  subjected  to  bites  of  anopheles. 

Korbid  Anatomy. — The  changes  result  from  the  disintegration  of  the 
red  blood  corpuscles,  accumulation  of  the  pigment  thereby  formed,  and  pos- 
hMv  the  influence  of  toxic  materials  produced  by  the  parasite.  Cases  of 
simple  malarial  infection,  ague,  are  rarely  fatal,  and  our  knowledge  of  the 
nioH>id  anatomy  of  the  disease  is  drawn  from  the  pernicious  malaria  or  the 
<hronie  cachexia.  Rupture  of  the  enlarged  spleen  may  occur  s|)ontaneoiisly, 
but  more  commonly  from  trauma.  I  have  known  fatal  h.Tmorrhage  to  follow 
the  exploratory  puncture  of  an  enlarged  malarial  spleen. 
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Pernicious  Malaria. — The  blood  is  hydraemic  and  the  senmi  may  even 
be  tinged  with  haemoglobin.  The  red  blood  corpuscles  present  the  endo- 
globular  forms  of  the  parasite  and  are  in  all  stages  of  destruction.  The 
spleen  is  enlarged,  often  only  moderately;  thus,  of  two  fatal  cases  in  my 
wards  the  spleens  measured  13X8  cm.  and  14X8  cm.  respectively.  In  a 
fresh  infection  the  spleen  is  usually  very  soft,  and  the  pulp  lake-colored 
and  turbid.    The  liver  is  swollen  and  turbid. 

In  some  acute  pernicious  cases  with  choleraic  symptoms  the  capillaries 
of  the  gastro-intestinal  mucosa  may  be  packed  with  parasites. 

Malarial  Cachexia. — In  fatal  cases  of  chronic  paludism  death  occnw 
usually  from  anaemia  or  the  haemorrhage  associated  with  it.  The  ansmia  is 
profound,  particularly  if  the  patient  has  died  of  fever. 

The  spleen  may  weigh  from  five  to  ten  pounds.  The  liver  may  be  greatly 
enlarged,  and  presents  to  the  naked  eye  a  grayish-brown  or  slate  color,  due 
to  the  large  amount  of  pigment.  In  the  portal  canals  and  beneath  the  cap- 
sule the  connective  tissue  is  impregnated  with  melanin.  The  pigment  is 
seen  in  the  Kupffer^s  cells  and  the  perivascular  tissue.  The  kidneys  may  be 
enlarged  and  j)resent  a  grayish-red  color,  or  areas  of  pigmentation  may  be 
seen.  The  peritoneum  is  usually  of  a  deep  slate  color.  The  mucous  mem- 
brane of  the  stomach  and  intestines  may  have  the  same  hue,  due  to  the  pig- 
ment in  and  about  the  blood-vessels.  In  some  cases  this  is  confined  to  the 
lymph  nodules  of  Peyer's  patches,  causing  the  shaven-beard  appearance. 

The  Accidental  and  Late  Lesions  of  Malarial  Fever. — (a)  The 
Liver. — Paludal  hepatitis  plays  a  very  important  role  in  the  history  of 
malaria,  as  described  by  French  writers.  Only  those  cases  in  which  the  his- 
tory of  chronic  malaria  is  definite,  and  in  which  the  melanosis  of  both  liver 
and  spleen  coexist,  should  be  regarded  as  of  paludal  origin. 

(&)  Pneumonia  is  believed  by  many  authors  to  be  common  in  malaria, 
and  even  to  depend  directly  upon  the  malarial  poison,  occurring  either  in 
the  acute  or  in  the  chronic  forms  of  the  disease.  I  have  no  personal  knowl- 
edge of  such  a  special  pneumonia. 

(c)  Nephritis. — ^loderate  albuminuria  is  a  frequent  occurrence,  having 
occurred  in  4G.4  per  cent,  of  the  cases  in  my  wards.  Acute  nephritis  is  rela- 
tively frequent  in  aestivo-autumnal  infections,  having  occurred  in  over  4.5 
per  cent,  of  my  cases.  Chronic  nephritis  occasionally  follows  long-continued 
or  frequently  repeated  infections. 

Clinical  Forms  of  Malarial  Fever. — The  relative  frequency  of  the  differ- 
ent forms  varies  in  different  regions.  The  tertian  is  the  most  common  in 
temperate  regions,  the  aestivo-autumnal  in  the  tropics,  the  quartan  is  every- 
where rare  except  in  certain  parts  of  India.  In  the  Canal  Zone  the  relative 
frequency  of  the  different  forms  from  1904  to  January  1st,  1910,  wa^  as 
follows:  apstivo-autuninal,  22,089;  tertian,  8,013;  mixed  infections,  677,  and 
quartan,  20  cases.  The  quartan  is  relatively  much  more  frequent  in  Balti- 
more; of  1,618  cases  of  malaria  at  my  clinic,  there  were  15  instances 
(Thayer). 

I.  The  Regularly  Intermittent  Fevers. —  (a)  Tertian  fever;  (h) 
quartan  fever.  Thos(^  forms  are  characterized  by  recurring  paroxysms  of 
what  is  knovsTi  as  ague,  in  which,  as  a  rule,  chill,  fever,  and  sweat  follow 
each  other  in  orderly  sequence.     The  stage  of  incubation  is  not  definitely 
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hwvn;  it  probably  varies  much  according  to  the  amount  of  the  infectious 
material  absorbed.  Experimentally  the  period  of  incubation  varies  from 
thirty-six  hours  to  fifteen  days,  being  a  trifle  longer  in  quartan  than  in  tertian 
infections.  Attacks  have  been  reported  within  a  very  short  time  after  the 
apparent  exposure.  On  the  other  hand,  the  ague  may  be,  as  is  said,  "in  the 
BTFtem,"  and  the  patient  may  have  a  paroxysm  months  after  he  has  removed 
from  a  malarial  region,  though  of  course  this  can  not  be  the  case  unless  he 
has  had  the  disease  when  living  there. 

Description  of  the  Paroxysm, — The  patient  generally  knows  he  is  going 
to  have  a  chill  a  few  hours  before  its  advent  by  unpleasant  feelings  and  un- 
easy sensations,  sometimes  by  headache.  The  paroxysm  is  divided  into  three 
Ftages— cold,  hot,  and  sweating. 

Cold  Stage. — The  onset  is  indicated  by  a  feeling  of  lassitude  and  a  desire 
to  yawn  and  stretch,  by  hieadache,  uneasy  sensations  in  the  epigastrium,  some- 
times by  nausea  and  vomiting.  Even  before  the  chill  begins  the  thermometer 
indicates  a  rise  in  temperature.  Gradually  the  patient  begins  to  shiver,  the 
face  looks  cold,  and  in  the  fully  developed  rigor  the  whole  body  shakes,  the 
teeth  chatter,  and  the  movements  may  often  be  violent  enough  to  shake  the 
bei  Not  only  does  the  patient  look  cold  and  blue,  but  a  surface  ther- 
mometer will  indicate  a  reduction  of  the  skin  temperature.  On  the  other 
hand,  the  axillary  or  rectal  temperature  may,  during  the  chill,  be  greatly 
increased,  and,  as  shown  in  the  chart,  the  fever  may  rise  meanwhile  even  to 
105*  or  106°.  Of  symptoms  associated  with  the  chill,  nausea  and  vomiting 
are  common.  There  may  be  intense  headache.  The  pulse  is  quick,  small, 
and  hard.  The  urine  is  increased  in  quantity.  The  chill  lasts  for  a  variable 
time,  from  ten  or  twelve  minutes  to  an  hour,  or  even  longer. 

The  hot  stage  is  ushered  in  by  transient  flushes  of  heat ;  gradually  the 
coldness  of  the  surface  disappears  and  the  skin  becomes  intensely  hot.    The 
cwrtrast  in  the  patient's  appearance  is  striking :  the  face  is  flushed,  the  hands 
«rc  congested,  the  skin  is  reddened,  the  pulse  is  full  and  bounding,  the  heart's 
iction  is  forcible,  and  the  patient  may  complain  of  a  throbbing  headache. 
There  may  be  active  delirium.     One  of  my  patients  in  this  stage  jumped 
tirongh  a  ward  window  and  sustained  fatal  injuries.    The  rectal  temperature 
fflaynot  increase  much  during  this  stage;  in  fact,  by  the  termination  of  the 
chill  the  fever  may  have  reached  its  maximum.     The  duration  of  the  hot 
stage  varies  from  half  an  hour  to  three  or  four  hours.     The  patient  is  in- 
tensely thirsty  and  drinks  eagerly  of  cold  water. 

Sweating  Stage, — Beads  of  perspiration  appear  upon  the  face  and  grad- 
oally  the  entire  body  is  bathed  in  a  copious  sweat.  The  uncomfortable  feel- 
ing associated  with  the  fever  disappears,  the  headache  is  relieved,  and  within 
an  hour  or  two  the  paroxysm  is  over  and  the  patient  usually  sinks  into  a 
refreshing  sleep.  The  sweating  varies  much.  It  may  be  drenching  in  char- 
acter or  it  may  be  slight. 

Chart  Via  is  from  a  case  of  double  tertian  infection  with  resulting  quo- 
tidian paroxysms.  Charts  VI6  and  Vic  give  temperature  curves  in  sBstivo- 
aotumnal  forms.    Chart  Yld  shows  a  quartan  ague. 

The  total  duration  of  the  paroxysm  averages  from  ten  to  twelve  hours, 
but  may  Ik?  shorter.    Variations  in  the  paroxysm  are  common.    Thus  the  pa- 
tient may,  instead  of  a  chill,  experience  only  a  slight  feeling  of  coldness.  The 
'  18 
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mmt  common  variation  is  the  wcwrrence  of  a  hot  stage  alone,  or  with  vm 
slight  sweating.  During  the  paroxysm  the  spleen  is  enlarged  and  the  edge 
can  usually  he  felt  below  tlie  costal  margin.  In  the  interval  or  intermisaioD 
of  the  paroxysm  the  patient  feels  very  well,  and,  unless  the  disease  is  unustially 
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severe,  he  is  al>le  to  be  up.     Bronchitis  is  a  common  symptom.     Herpes, 
usually  labiaL  is  almost  as  frequent  in  malaria  as  in  pneuuionia. 

Types  of  the  Eegulnrhj  IniertniUeni  Fevers. — As  has  been  stated  in  the 
description  of  the  paraiiites,  two   distinct   types  of  the  regulariy   intermit- 
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Chart   VI&.^ — ^STrvo  Autumnal   Infection. — Remittent   Fkyer, 
The  case  was  treated  for  a  week  ae  ont*  of  typhoid  fever. 

tent  fevers  have  been  sepjiratud.    These  are  (a)  tertian  fever  and  {b)  quar- 
tan fever. 

(a)    IVriian   Fever. — This  type  of  fever  depends  upon  the   presence  in 
the  blood  of  the  tertian  parasite,  an  organism   which,  as  stated  above^  is 
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vnaDy  present  in  sharply  defined  groups,  whose  cycle  of  development  lasts 
ipproiimately  forty-eight  hours,  segmentation  occurring  every  third  day.  In 
infections  with  one  group  of  the  tertian  parasite  the  paroxysms  occur  syn- 
dtronously  with  segmentation  at  remarkably  regular  intervals  of  about  forty- 
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eight  hoars,  every  third  day — ^hence  the  name  tertian.  Very  commonly, 
bcterer,  there  may  be  two  groups  of  parasites  which  reach  maturity  on  alter- 
wte  diys,  resulting  thus  in  daily  (quotidian)  paroxysms — double  tertian 
iifedum. 
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Chart  VI<J. — Quartan  Fever. 

(6)  Quartan  Fever. — The  8ymj)tonis  resemble  those  of  th(»  tertian  in- 
fection, hut  as  a  rule  are  milder.  Paroxysms  appear  on  the  fourth  day  and 
rorre8fK>nd  with  the  evolution  of  a  parasitic  cycle  of  sevonty-two  hours.  In 
recent  infections  the  recurrence  of  the  paroxysm  may  be  almost  precisely  the 
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same  hour  every  fourth  day.  The  infection  may  be  double,  in  which  cue 
there  are  two  paroxysms  followed  by  a  day  of  intermission,  or  triple,  u 
which  there  is  a  daily  paroxysm.  As  pointed  out  by  the  old  Greek  physidaniy 
the  quartan  infection  is  very  difficult  to  cure.  Disappearing  for  a  tintt 
spontaneously,  or  yielding  promptly  to  quinine,  it  has  a  singular  pronenoi 
to  relapse,  even  after  the  most  energetic  treatment. 

Thus  a  quotidian  intermittent  fever  may  be  due  to  infection  with  eitha 
the  tertian  or  quartan  parasites. 

Course  of  the  Disease. — After  a  few  paroxysms,  or  after  the  disease  has 
persisted  for  ten  days  or  two  weeks,  the  patient  may  get  well  without  any 
special  medication.  I  have  repeatedly  known  the  chills  to  stop  spontane- 
ously. Kelapses  are  common.  The  infection  may  persist  for  years,  and  an 
attack  may  follow  an  accident,  an  acute  fever,  or  a  surgical  operation.  A  rest- 
ing stage  of  the  parasite  has  been  suggested  in  explanation  of  these  long  in- 
tervals. Persistence  of  the  fever  leads  to  anaemia  and  haematogenons  jaun- 
dice, owing  to  the  destruction  of  blood  cells.  Ultimately  the  condition  maf 
become  chronic — malarial  cachexia. 

II.  The  Moke  Iiihegulau,  EEMiTTfiNT^  or  Continued  Fevers. — (a) 
^stivo-autumnal  Fever, — This  type  of  fever  occurs  in  temperate  climates, 
chiefly  in  the  later  summer  and  autumn;  hence  the  term  given  to  it  by 
Marchiafava  and  Colli,  asiivo-autumnal  fever.  The  severer  forms  of  it  pre- 
vail in  the  Southern  States  and  in  tropical  countries. 

This  type  of  fever  is  associated  with  the  presence  in  the  blood  of  the 
aestivo-autumnal  parasite,  an  organism  the  length  of  whose  cycle  of  develop- 
ment, ordinarily  about  forty-eight  hours,  is  probably  subject  to  considerable 
variations,  while  the  existence  of  multiple  groups  of  the  parasite,  or  the 
absence  of  arrangement  into  definite  groups,  is  not  infrequent. 

The  symptoms  are  therefore,  as  might  be  expected,  often  irregular.  In 
some  instances  there  may  be  regular  intermittent  fever  occurring  at  uncer- 
tain intervals  of  from  twenty-four  to  forty-eight  hours,  or  even  more.  In 
the  cases  with  longer  remissions  the  paroxysms  are  longer.  Some  of  the 
quotidian  intermittent  cases  may  closely  resemble  the  quotidian  fever  depend- 
ing upon  double  tertian  or  triple  quartan  infection.  Commonly,  however, 
the  paroxysms  show  matiTial  differences;  their  length  averages  over  twenty 
hours,  instead  of  from  ten  to  twelve;  the  onset  occurs  often  without  chills 
and  even  without  chilly  sensations.  The  rise  in  temperature  is  frequently 
gradual  and  slow,  instead  of  sudden,  while  the  fall  may  occur  by  lysis  instead 
of  by  crisis.  There  may  be  a  marked  tendency  toward  anticipation  in  the 
paroxysms,  while  fre(]uently,  from  the  anticipation  of  one  paroxysm  or  the 
retardation  of  another,  more  or  loss  continuous  fever  may  result.  Some- 
times there  is  continuous  fovor  without  sharp  paroxysms.  In  these  cases  of 
continuous  and  remittent  fovor  the  patient,  seen  fairly  early  in  the  disease, 
has  a  flusluKl  face  and  looks  ill.  The  tongue  is  furred,  the  pulse  is  full  and 
bounding,  but  rarely  dicrotic.  The  temperature  may  range  from  102°  to 
103°,  or  is  in  some  instauoos  lii^rhor.  The  general  appearance  of  the  patient 
is  strongly  suggestive  of  typhoid  fovor — a  suggestion  still  further  borne  out 
by  the  oxistonoe  of  acute  splenic  onlargemont  of  moderate  grade.  As  in 
intermittent  fever,  an  initial  bronchitis  may  be  present.  The  course  of  these 
cases  is  variable.     The  fever  may  be  continuous,  with  remissions  more  or 
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kB8  marked ;  definite  paroxysms  with  or  without  chills  may  occur,  in  which 
the  temperature  rises  to  105°  or  10G°F.  Intestinal  symptoms  are  usually 
ib^nt.  A  slight  hsematogenous  jaundice  may  arise  early.  Delirium  of  a 
mild  type  may  occur.  The  cases  vary  very  greatly  in  severity.  In  some  the 
ferw  subsides  at  the  end  of  the  week,  and  the  practitioner  is  in  doubt 
whether  he  has  had  to  do  with  a  mild  typhoid  or  a  simple  febricula.  In 
other  instances  the  fever  persists  for  from  ten  days  to  two  weeks ;  there  are 
mirked  remissions,  perhaps  chills,  with  a  furred  tongue  and  low  delirium. 
Jaundice  is  not  infrequent.  These  are  the  cases  to  which  the  terms  bilious 
rtmitieni  and  iypho-malarial  fevers  are  applied.  In  other  instances  the 
lymptoms  become  grave  and  assume  the  character  of  the  pernicious  type.  It 
jg  in  this  form  of  malarial  fever  that  so  much  confusion  still  exists.  The 
nmilirity  of  the  cases  to  typhoid  fever  is  most  striking,  more  particularly 
the  appearance  of  the  faces ;  the  patient  looJcs  very  ill.  The  cases  occur,  too, 
in  the  autumn,  at  the  very  time  when  typhoid  fever  occurs.  The  fever  yields, 
as  a  rule,  promptly  to  quinine,  though  here  and  there  cases  are  met  with — 
rarely  indeed  in  my  experience — which  are  refractory.  Several  of  the  charts 
in  Thayer  and  Hewetson^s  monograph  show  how  closely,  in  some  instances, 
the  disease  may  simulate  typhoid  fever. 

The  diagnosis  may  be  definitely  made  by  the  examination  of  the  blood. 
Repeated  examinations  at  short  intervals  may  be  required  before  the  para- 
Htes  are  found.  The  small,  actively  motile,  hyaline  forms  of  the  SBstivo- 
antmnnal  parasite  are  to  be  found,  while,  if  the  course  has  been  over  a  week, 
the  larger  crescentic  and  ovoid  bodies  are  often  seen.  In  many  cases  in  the 
tropics  one  is  unable  to  distinguish  between  typhoid  and  continued  malarial 
feier  without  a  blood  examination. 

{b)  Pernicious  Malarial  Fever, — This  is  fortunately  rare  in  temperate 
dimates,  and  the  number  of  cases  which  now  occur,  for  example,  in  Phila- 
delphia and  Baltimore,  is  very  much  less  than  it  was  thirty  or  forty  years 
tgo.  Pernicious  fever  is  always  associated  with  the  a?stivo-autumnal  parasite. 
The  following  are  the  most  important  types : 

(1)  Comatose  Form. — The  comatose  form,  in  which  a  patient  is  struck 

down  with  symptoms  of  the  most  intense  cerebral  disturbance,  either  acute 

delirium  or,  more  frequently,  a  rapidly  developing  coma.     A  chill  may  or 

Dtfj  not  precede  the  attack.    The  fever  is  usually  high,  and  tlie  skin  hot  and 

dry.    The  unconsciousness  may  persist  for  from  twelve  to  twenty-four  hours, 

or  the  patient  may  sink  and  die.     After  regaining  consciousness  a  second 

attack  may  come  on  and  prove  fatal.     In  these  instances,  as  has  been  stated, 

the  s^peeial  localization  of  the  infection  is  in  the  brain,  where  actual  thrombi 

of  parasites  with  marked  secondary  changes  in  the  surrounding  tissues  have 

been  found. 

(2)  Algid  Form. — In  this  the  attack  sets  in  usually  with  gastric  symp- 
tom*; there  are  vomiting,  intense  prostration,  and  feebleness  out  of  all  pro- 
portion to  the  local  disturbance.  The  patient  complains  of  feeling  cold, 
although  there  may  be  no  actual  chill.  The  temperature  may  be  normal, 
or  even  subnormal ;  consciousness  may  be  retained.  The  pulse  is  feeble  and 
flnalL  and  the  respirations  are  increased.  There  may  be  most  severe  diar- 
liMZft,  the  attack  assuming  a  choleriform  nature.  The  urine  is  often  dimin- 
iahed,  or  even  auppressed.    This  condition  may  persist  with  slight  exacerba- 
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tion8  of  fever  for  several  days  and  the  patient  may  die  in  a  cond 
profound  asthenia.  This  is  essentially  the  same  as  described  as  the 
or  adynamic  form  of  the  disease.  In  the  cases  with  vomiting  and  d 
the  gastro-intestinal  mucosa  is  often  the  seat  of  a  special  invasion 
parasites,  actual  thrombosis  of  the  small  vessels  with  superficial  vl 
and  necrosis  occurring. 

(3)  HaBmorrhagic  Forms — ^Black-water  Fever — Hsemoglobinuric 
Malarial  Haemoglobinuria. — There  are  two  types  of  haemoglobinuria 
laria,  the  one  associated  with  any  severe  pernicious  malaria,  in  w 
enormous  num])er  of  red  blood  corpuscles  are  directly  destroyed  by  ]: 
Not  very  uncommon,  we  had  a  number  of  cases  of  this  type  at  the  Joh 
kins  Hospital.  But  in  the  true  black-water  fever  there  is  a  solutioi 
blood  corpuscles  by  an  unknown  haemolysin,  not  directly  by  the 
parasites  themselves. 

The  figures  at  Panama,  based  on  five  years'  work  at  the  Ancon  1 
given  by  Decks  and  James,  show  230  cases  in  more  than  40,000 
malaria.     Their  studies  strongly  favor  the  association  of  black-wat 
with  malaria,  holding  that  there  are  three  causes  superadded  to  the 
malarial  infection:  (i)  A  renewed  malarial  attack  with  production  c 
sufficient   to   destroy   many   red   blood  corpuscles;    (ii)    a   lowering 
bodily  resistance;  (iii)  quinine,  which  appears  to  be  the  iertium  q 
essary  to  produce  the   haemolysin.     The  general  experience  at   Pa 
in  favor  of  withholding  quinine  in  the  true  erytholytic  hsemoglobini 
is   possible   that   we  may  find    some   measure   to   counteract   the 
sis. 

(c)  Malarial  Cachexia. — The  general  symptoms  are  those  of  8< 
anaemia — breathlessness  on  exertion,  cedema  of  the  ankles,  and  haemc 
particularly  into  the  retina.  Occasionally  the  bleeding  is  severe,  anc 
twice  known  fatal  haematemesis  to  occur  in  association  with  the  • 
spleen.  The  fever  is  variable.  The  temperature  may  be  low  for  d 
going  above  99.5**.  In  other  instances  there  may  be  irregular  fe 
the  temperature  rises  gradually  to  102.5**  or  103**F. 

With  careful  treatment  the  outlook  is  good,  and  a  majority  of  c 
cover.  The  spleen  is  gradually  reduced  in  size,  but  it  may  take 
months,  or,  indeed,  in  some  instances  several  years,  before  the  "ag 
entirely  disappears. 

Rarer  Complications. — Paraplegia  may  bo  due  to  a  peripheral  ne 
to  changes  in  the  cord,  and  hemiplegia  may  occur  in  the  pernicious  ( 
form,  or  occasionally  at  the  very  height  of  a  paroxvsm.  Acute  ati 
been  described,  and  there  are  romarkal)le  cases  with  the  symptoms  of 
inated  sclerosis  (Spillor).  Multiple  gangrene  may  occur,  as  in  an 
reported  by  me,  in  which  a  patient  witli  testivo-autumnal  infection  p 
many  areas  on  the  skin.  Orchitis  has  been  described  by  Charvot  in 
and  Fedeli  in  Kome. 

Belapse. — It  is  not  easy  to  explain  the  relapse.     Some  think  th 
resting  stage  of  the  parasite  whicli  remains  in  the  spleen  or  the  bo 
row.     Schaudinn  believed  that  there  is  a  s])erial  parthenogenetic  fori 
may  remain  latent  for  an  indefinite  period.    This  seems  most  likely, 
can  be  no  question  that  months  or  even  years  may  elaj)se  between 
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mary  infection  and  a  relapse  occurring  under  conditions  that  preclude  the 
possibility  of  re-infection. 
Diignosis. — The  endemic  index  of  a  country  may  be  determined  by  the 
'     "parasite  rate"  or  by  the  "spleen  rate."     It  is  best  sought  for  in  children, 
I     in  whom,  as  is  well  known,  the  infection  may  occur  without  much  disturb- 
ance of  the  health.    To  determine  the  index  by  examining  the  blood  for  the 
parasites  is  a  laborious  and  almost  impossible  task;  on  the  other  hand,  as 
the  work  of  Roes  in  Greece  and  Mauritius  has  shown,  the  index  may  be  readily 
ganged  by  an  examination  of  the  spleen.    Thus,  in  the  last-named  island,  of 
31,022  children,  34.1  per  cent,  had  enlarged  spleen.  In  Bombay,  among  50,000 
children  examined,  the  spleen  index  varied  from  5.3  per  cent,  in  the  Hindoos 
to  23.2  per  cent,  in  the  Parsees  (Bentley). 

The  individual  forms  of  malarial  infection  are  readily  recognized,  but  it 
requires  a  long  and  careful  training  to  become  an  expert  in  blood  examination. 
Great  progress  has  been  made  in  the  past  twenty  years,  and  a  diagnosis  of 
malaria  is  no  longer  a  refuge  for  our  ignorance.  One  lesson  it  is  hard  for 
the  practitioner  to  leam — namely,  that  an  intermittent  fever  which  resists 
qmnine  is  not  malarial. 

The  malarial  poison  is  supposed  to  influence  many  affections  in  a  remark- 
able way,  giving  to  them  a  paroxysmal  character.  A  whole  series  of  minor 
aihnentfi  and  some  more  severe  ones,  such  as  neuralgia,  are  attributed  to 
catain  occult  effects  of  paludism.  The  more  closely  such  cases  are  investi- 
gated the  less  definite  appears  the  connection  with  malaria. 

ProphylaxiB. — In  the  discovery  of  Laveran  there  lay  the  promise  of  bene- 
fits more  potent  than  any  gift  science  had  ever  offered  to  mankind — viz.,  the 
poKibility  of  the  extermination  of  malaria.  By  the  persistent  missionary 
efforts  of  Ross  this  promise  has  reached  the  stage  of  practical  fulfilment,  and 
one  of  the  greatest  scourges  of  the  race  is  now  under  our  command.  The 
atory  of  the  Canal  Zone,  Panama,  under  Colonel  Gorgas  is  a  triumph  of  the 
application  of  scientific  methods.  Between  1881  and  1904  among  the  em- 
P^ees  of  the  French  Canal  Company  (a  maximum  in  1887  of  17,995,  of 
whom  15,726  were  negroes)  the  monthly  mortality  ranged  from  60  to  70,  and 
on  seven  occasions  was  above  100,  once  reaching  the  enormous  figure  of  176.97 
per  1,000.  With  the  measures  given  belo^^,  the  mortality  has  fallen  below  that 
of  temperate  regions.  For  the  year  1910  the  death  rate  among  50,802  em- 
ployees was,  total  deaths  558,  from  disease  381,  from  violence  177;  the  death 
rate  from  disease  was  7.5  per  1,000.  In  August,  1911,  among  49,710  em- 
plorees  the  death  rate  from  disease  was  6.27 ! 

This  most  successful  campai^^n  has  been  carried  out  on  the  following  lines: 
(1)  The  eradication  of  moscjuito  propagation  areas  by  drainage,  and  the  fill- 
ing of  places  where  the  larva*  exist.  This  has  been  done  successfully  in  large 
diFtricts. 

(2)  Tlie  control  of  propagation  areas  that  are  allowed  to  exist,  or  that 
cannot  be  economically  and  permanently  treated.  On  small  areas  ilie  larvae 
are  prevcntofl  from  arriving  at  the  adult  stage  by  the  use  of  crude  oil  or  kero- 
sene, and  in  large  bodies  of  water  by  treating  the  edges  where  alone  the  mos- 
quito larvae  exist.  A  eoncentrai<*d  larvaeide  of  carbolic  acid,  resin,  and  caustic 
soda,  so  made  as  to  form  an  ennilsion  with  the  water  into  which  it  is  placed, 
has  bwn  found  effective,  when  applied  to  the  edges  of  largo  pools,  ditches,  wet 
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areas  and  streams.    A  barrel  of  oil  with  an  automatic  drip  at  the  head  of 
stream  has  been  found  to  work  satisfactorily. 

(3)  Protection  by  screening  of  houses.  On  the  Zone  all  the  houses  occi 
pied  by  Americans  are  protected  by  copper-bronze  screens  of  18  mesh  to  tb 
inch.  Cotton  bar  treated  with  wax  is  also  recommended  as  inexpensivt 
Screened  vestibules  decrease  the  chance  of  access  of  mosquitoes.  Mosquii 
nets  over  the  beds  are  found,  as  a  rule,  to  be  a  failure,  chiefly  because  fe 
persons  sleep  through  a  whole  night  without  an  arm  or  leg  coming  in  contai 
with  the  netting  on  which  the  anopheles  settle. 

(4)  The  destruction  of  adult  anopheles.  In  two  sets  of  barracks  not  fi 
apart,  with  many  anopheles,  in  one  all  the  adult  mosquitoes  were  killed  dail 
in  the  other  they  were  not;  in  the  latter  during  a  period  of  several  montl 
there  was  forty-two  times  as  much  malaria.  The  mosquitoes  are  easily  caugh 
they  are  usually  in  the  corners,  and  very  often  within  a  foot  of  the  floor. 

Of  the  enormous  importance  of  these  anti-malarial  measures  there  & 
now  be  no  question.  It  requires  system,  organization,  energy  and  persevc 
ance.  But  the  story  of  Havana,  where  malaria  no  longer  exists,  and  the  sto 
of  Ismalia,  and,  above  all,  the  story  of  the  Panama  Canal  Zone  show  wh 
can  be  done.  The  following  chart,  taken  from  an  article  of  Le  Prince,  t 
chief  sanitary  inspector  of  the  Zone,  gives  a  good  idea  of  the  results.  T 
objection  offered  on  the  score  of  cost  in  the  tropics  has  been  shown  by  Gorg 
to  be  fallacious. 


Chaet  VII. — Malaria  Cases  Among  the  Employees  of  the  Isthmian  Canal 
Commission,  1906-1910. 

Every  patient  with  malaria  should  be  regarded  as  a  centre  of  infection,  ai 
in  a  systematic  warfare  reportcni  to  the  health  authorities.  In  the  tropi 
segregation  of  Europeans  may  do  much  to  lessen  the  chances  of  infectio; 
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Erery  patient  should  receive  thorough  and  prolonged  treatment  with  quinine. 
There  is  far  too  much  carelessness  on  this  point  in  the  profession.  Malarial 
infection  is  a  difficult  one  to  eradicate.  Quinine  is  the  only  known  drug  which 
ii  an  effective  parasiticide.  Patients  should  be  told  to  resume  the  treatment 
in  the  spring  and  autumn  for  several  years  after  the  primary  infection.  In 
wry  malarial  districts,  as  many  persons  harbor  the  parasites  who  do  not  show 
IDT  (or  at  the  most  very  few)  signs,  a  systematic  treatment  with  quinine 
ihould  be  instituted,  particularly  of  the  young  children. 

Patients  with  the  disease  should  be  protected  from  mosquitoes  as  far  as 
jKwible.  As  a  rule,  anopheles  are  more  likely  to  bite  after  sundown,  so  that 
in  regions  in  which  the  disease  prevails  extensively  mosquito  netting  should 
be  nsed.  Persons  going  to  a  malarial  region  should  take  about  10  grains 
(0.6  gm.)  of  quinine  daily,  though  S^zary  found  that  2  grains  (0.13  gm.) 
three  times  a  day  was  a  sufficient  protection  against  the  disease. 

Treatment. — The  patient  should  be  in  bed  and  given  liquid  or  soft  diet. 
The  bowels  should  be  moved  freely,  for  which  a  calomel  and  saline  purge  is 
best  In  quinine  we  possess  a  specific  remedy  against  malarial  infection. 
Experiment  has  shown  that  the  parasites  are  most  easily  destroyed  by  quinine 
at  the  stage  when  they  are  free  in  the  circulation — that  is,  during  and  just 
after  segmentation.  While  in  most  instances  the  parasites  of  the  regularly 
intermittent  fevers  may  be  destroyed,  even  in  the  intra-corpuscular  stage, 
in  zstivo-autumnal  fever  this  is  much  more  difficult.  It  should,  then,  be  our 
object,  if  we  wish  to  most  effectively  eradicate  the  infection,  to  have  as  much 
quinine  in  circulation  at  the  time  of  the  paroxysm  and  shortly  before  as  is 
possible,  for  this  is  the  period  at  which  segmentation  occurs.  In  the  regu- 
larly intermittent  fevers  from  10  to  30  grains  (0.6  to  2  gm.)  in  divided  doses 
throughout  the  day  will  in  many  instances  prevent  any  fresh  paroxysms.  If 
the  patient  comes  under  observation  shortly  before  an  expected  paroxysm, 
the  administration  of  a  good  dose  of  quinine  just  before  its  onset  may  be  ad- 
Tiaable  to  obtain  a  maximum  effect  upon  the  group  of  parasites.  The  quinine 
rtl  not  prevent  the  paroxysm,  but  will  destroy  the  greater  part  of  the  group 
of  organisms  and  prevent  its  recurrence.  It  is  safer  to  give  at  least  20  to  30 
pains  (1.3  to  2  gm.)  daily  for  the  first  three  days,  and  then  to  continue  the 
remedy  in  smaller  doses  for  the  next  two  or  three  weeks.  In  aBstivo-autumnal 
ferer  larger  doses  may  be  necessary,  though  in  relatively  few  instances  is  it 
oeeeasary  to  give  more  than  30  grains  (2  gm.)  in  the  twenty-four  hours. 
During  the  paroxysm  the  patient  should,  in  the  cold  stage,  be  wrapped  in 
blankets  and  given  hot  drinks.  The  reactionary  fever  is  rarely  dangerous  even 
if  it  reaches  a  high  grade.    The  body  may,  however,  be  sponged. 

The  quinine  should  be  ordered  in  solution  or  in  capsules.  The  pills  and 
««npres8ed  tablets  are  more  uncertain,  as  they  may  not  be  dissolved.  Euqui- 
Diu,  in  the  same  dosage,  may  he  given  to  patients  with  whom  quinine  dis- 
igre«. 

A  question  of  inten^st  is  the  efficient  dose  of  quinine  necessary  to  cure  the 
disease.  I  have  a  numl)er  of  charts  showing  that  grain  doses  three  times  a 
daj  will  in  many  cases  prevent  the  paroxysm,  but  not  always  with  the  cer- 
tainty of  larger  doses.  In  cases  of  aestivo-autuninal  fever  with  pernicious 
nmptoms  it  is  necessary  to  get  the  system  under  the  influence  of  quinine  as 
rapidly  as  possible.     In  these  instances  the  drug  should  be  administered  by 


injection  into  the  imisdoti,  a&  the  ilihytlrochlorakt  in  ten-grain  (0.r»  ^nM 
do8G8,  in  a  freshly  prepared  sohition  (1  to  2)  in  sterile  water  and  i'ej>eatAHl  in 
two  hours.  Further  administnilion  must  he  decided  by  the  condition.  TtaJ 
muriate  of  quinine  and  urea  m  aleo  a  ^^ood  form  in  wlueh  to  administer  IhJ 
dru^'  hypodermically;  10-grain  (0.6  gui,)  doses  may  be  given.  In  tlie  idocI 
severe  instanees  some  observerg  advise  the  intravenous  administration  m 
quinine,  for  which  the  very  soluble  binmriate  is  well  adapted.  Fifteen  graiJ 
with  40  grains  of  sodium  chloride  may  be  injected  in  ten  ounces  of  freshly  diM 
tilled  water.  The  intravenous  administration  is  not  witliont  danger.  Ffll 
exirenie  restlessness  in  these  eases  opium  is  indicated,  and  eardiae  stimuknta 
such  as  alcohol  and  stryehnine,  may  be  necessary.  If  in  the  coraatose  forJ 
the  internal  tempera  lure  is  raised,  the  patient  slionld  be  sponged  or  givafl 
a  tub  hatli.     For  nuilarial  antemia  iron  and  arsenic  are  indicated.  1 

An  interesting  question  is  nmch  discussed,  whether  quinine  does  not  cauM 
or  at  any  rate  aggravate,  tiannoglobinuria.  We  have  not  yet  seen  a  eaa*  m 
which  this  condition  has  occurred  as  a  result  of  the  use  of  the  drug,  and  Bafl 
tianclli  states  that  it  is  not  seen  in  the  Roman  malarial  fevers.  In  any  rail 
of  ha?nu)globjnuria  if  the  blood  shows  parasites  quinine  should  he  administenm 
cautiously.  In  the  post-malarial  forms  tpiinine  aggravates  the  attack.  In  oS 
active  malarial  infection  the  patient  runs  less  risk  with  the  quinine.  I 

In  malarial  cachexia  the  patient  sJiouId  have  a  change  of  climate,  be  giveB 
a  liberal  diet,  and  take  quinine  in  small  doses  and  iron  and  arsenic  for  mmM 
time*  J 

I  IV.     fRYPANOSOMlASIS  I 

Definition, — A  chronic  disorder  characterized  by  fever,  lassitude,  we»w 
ness,  wasting,  and  often  a  protracted  lethargy^ — sleeping  sickness.  TrtjpanoM 
soma  (jamhiense  is  the  active  agent  in  the  disease.  I 

Trypanosnmes  are  Hagellaic  infusoria,  parasitic  in  a  great  many  imerte-1 
brate  and  vertebrates.  11ie  life  history  is  in  two  stages,  a  flagellate  monadiuJ 
phase,  in  which  they  live  in  the  blood  stream  of  vertebrates  and  in  some  ofl 
which  they  cause  serious  disease;  the  other  is  a  gregarine  non-flagellate  phaM 
which  may  also  be  parasitic  and  wtiicb  is  met  with  in  forms  of  Kahi-Azar.     I 

History, — ^In  1843  Oruby  found  a  blood  parasite  in  the  frog  which  M 
called  TnfpanosojHa  sanguini^i.  Subsequently  it  was  found  to  be  a  very  coaJ 
mon  blood  parasite  in  fishes  and  birds.  In  1<S78  Lewis  found  it  in  the  rat^ 
T,  Icwm — in  which  it  apparently  d(ies  no  hann.  The  patJiological  signiH 
cance  of  the  protozoa  was  lirst  suggi^sted  in  tS8(i  by  Griffith  Evans,  who  diti 
cohered  trypaMosomes — T,  evaim — in  the  disease  of  horses  and  cattle  in  India 
known  as  ^ttrnu  In  1805  Bruce  made  the  important  announcement  that  thfl 
tsetze  tly  disease  or  nagoiui  of  South  Africa^  which  made  whole  districts  inn 
passable  for  cattle  and  horses,  was  really  due  to  a  trypanosomc — jT.  f;n/c« 
Normally  present  in  tiie  blood  uf  tlie  big-ganic  animals  of  the  districts,  anfl 
doing  them  no  harm,  it  was  conveyed  by  the  tsetze  fly  to  the  noD-immuDi 
horsi^s  and  cattle  imported  intn  what  were  called  the  Hy-belts.  Other  trypaod 
somes  are  the  Philippine  sorra,  studii-d  by  jVIusgrave,  the  mal  de  aulcnia — fl 
eqmnum — of  South  America  and  a  harmless  infection  in  cattle  in  tlie  Traofl 
vaal  caused  by  Tnjpiinommit  (hcileri.  M 
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Human  Trypanosomiasis. — In  1901  Dutton  found  a  trypanosome  in  the 
Uood  of  a  West  Indian.  In  1903  Castellani  found  trypanosomes  in  the  eere- 
Ido^piiial  fluid  and  in  the  blood  of  five  eases  of  the  African  sleeping  siek- 
aen.  The  Royal  Society  Commission  (Bruce  and  Nabarro)  demonstrated  the 
great  frequency  of  the  parasites  in  the  cerebro-spinal  fluid  and  in  the  blood 
in  deeping  sickness,  and  suggested  that  it  was  a  sort  of  human  tsetze  fly  in-' 
faction. 

Distribution. — For  many  years  it  had  been  known  that  the  West  African 
natives  were  subject  to  a  remarkable  malady  known  as  the  lethargy  or  sleep- 
ing sickness.  It  was  also  met  with  among  the  slaves  imported  into  America. 
Tke  demonstration  of  the  association  of  the  trypanosomes  with  the  terrible 
sleeping  sickness  has  been  the  most  important  recent  "find"  in  tropical  medi- 
cine. The  disease  prevails  in  Gambia^  Sierra  Leone^  and  Liberia,  and  is 
spreading  rapidly  in  the  Congo  basin,  Uganda,  and  Rhodesia.  The  recent 
opening  up  of  equatorial  Africa  has  led  to  intercommunication  between  the 
different  districts  which  were  formerly  isolated,  and  the  seriousness  of  the 
disease  may  be  appreciated  from  the  fact  that  within  three  years  after  its 
introduction  100,000  negroes  died  of  it  in  Uganda.  In  the  infected  regions 
a  krge  number  of  natives,  not  apparently  suffering  from  the  disease,  har- 
bor the  parasites  in  the  blood  and  suffer  only  with  occasional  attacks  of 
ferer,  during  which  the  trypanosomes  are  also  found  in  the  cerebro-spinal 
Ami 

The  disease  is  not  confined  to  negroes,  and  Europeans  may  be  attacked. 
Persons  particularly  prone  are  those  who  live  on  the  wooded  shores  of  the 
lakes  and  rivers,  such  as  fishermen  and  canoe  men. 

The  parasite  is  introduced  by  the  bite  of  a  fly,  the  Olossina  pcUpalis,  and 
where  this  insect  exists  the  disease  is  liable  to  prevail.  The  fly  lives  on  the 
boshes  on  the  lake  shores  or  river  banks,  and  feeds  on  the  blood  of  crocodiles, 
antelopes,  etc'  The  trypanosomes  undergo  changes  in  the  body  of  the  fly  and 
the  infectivity  does  not  appear  until  the  thirty-second  day,  but  continues  for 
at  least  75  days  (Bruce). 

Symptomi. — There  is  stated  to  be  a  long  latent  period.    The  Uganda  Com- 
miftiioners  divide  the  course  of  the  disease  into  three  stages:  first,  of  fever 
with  rapid  pulse,  dulling  of  the  mind,  and  loss  of  weight ;  secondly,  the  stage 
of  tremors  in  which  the  gait  l)ecomes  shuffling,  the  speech  slow,  and  there  are 
tremors  of  the  tongue  and  of  the  hands  and  feet ;  lastly,  a  stage  in  which  the 
pstient  becomes  lethargic  with  low  temperature  and  presents  the  typical  pic- 
ture of  the  dreaded  sleeping  siekneRS.    The  parasites  are  found  in  the  cerebro- 
^inal  fluid,  less  constantly  in  the  blood.    In  the  early  stages  the  glands  of  the 
neck  are  involved,  and  Todd  and  Dutton  recommend  puncture  of  these  glands 
for  the  purpose  of  diagnosis.     Death  is  usually  caused  by  some  intercurrent 
infection,  as  purulent  meningitis  or  suppuration  of  the  lymph  glands.     The 
dnnition  is  seldom  longer  than  eighteen  months.     To  stay  the  ravages  and 
prevent  the  spread  of  the  disease  will  tax  the  energies  of  the  nations  interested 
in  the  settlement  of  tropical  Africa.    The  hope  appears  to  bo  in  the  extermina- 
tion of  the  animals  upon  which  the  Glmsina  palpalis  feeds   (among  wliich 
Koch  holds  the  crocodile  to  be  the  most  important),  just  as  the  killing  off  of 
the  big  game  in  other  parts  of  Africa  has  saved  the  cattle  from  tlie  ravages 
of  the  tsetze  fly.    Though  a  colossal  task,  the  examination  of  natives  of  in- 
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fected  districts  should  be  undertaken,  isolation  villages  established^  and  the 
cases  kept  under  observation  and  treatment. 

Prognosis. — Nine  cases  in  Europeans  have  been  cured,  and  six  of  then 
have  been  without  symptoms  from  three  and  one-half  to  seven  years.  Tto 
criteria  of  cure  are  the  absence  of  symptoms,  failure  to  find  the  trypano6oma» 
the  absence  of  auto-agglutination,  and  negative  inoculation  of  the  blood  into 
susceptible  animals. 

Treatment. — Atoxyl  introduced  by  Wolferstan  Thomas  and  Breinl  appetn 
to  have  given  the  most  satisfactory  results.  The  parasites  seem  to  vai; 
in  their  resistance  to  arsenic.  In  some  places  the  arsenophenylglycb 
seems  to  have  acted  almost  as  a  specific.  Antimony  has  been  used  a  good  det 
of  late,  and  Kerandel,  a  member  of  the  French  Commission,  has  cured  him 
self  with  it,  injecting  intravenously  on  successive  days  a  solution  of  tarta 
emetic  in  seventeen  10-centigram  doses.  Salvarsan  has  been  used  with  bene 
fit,  but  we  have  not  yet  a  full  knowledge  of  its  effects. 


V.    LEISHMANIASIS 

(KalorAzar) 

Definition. — leishmaniasis  is  an  affection  caused  by  parasites  of  th 
Leishmania  group,  of  which  there  are  three  chief  forms:  the  Indian  kaloHizat 
the  infantile  Icala-azar,  and  tropical  sore. 

Indian  Kala-Azar. — An  affection  characterized  by  enlarged  spleen,  ans 
mia  and  irregularly  remittent  fever.  Leishman  in  1900  discovered  the  pan 
site,  which  was  subsequently  studied  by  Donovan.  It  is  a  protozoon  of  ver 
constant  form,  living  in  the  cells  of  the  spleen  and  bone-marrow.  It  has  bee 
successfully  cultivated  by  Rogers  and  others,  and  develops  into  a  flagellai 
form. 

Distribntion. — The  disease  is  widely  spread  in  Asia,  particularly  in  Assan 
many  parts  of  India,  Burma,  Indo-China,  Ceylon  and  Syria.  Europeai 
contract  it  rarely. 

Etiology. — Rogers  believes  the  bedbug  of  India  is  the  chief  agent  i 
transmitting  it,  a  view  which  Patton  shares,  as  he  found  the  ingested  parasil 
in  the  bedbug  underwent  development  into  flagellate  forms.  Donovan  suggesi 
that  the  disease  is  transmitted  by  the  plant-feeding  bug,  the  conorrhina 
which  is  an  occasional  blood-sucker. 

Symptoms. — Enlargement  of  the  spleen  is  almost  constant;  there  is  irrej 
ular  fever,  which  lasts  for  months  and  is  sometimes  characterized  by  a  donW 
rise  in  the  twenty-four  hours.  The  other  features  are  those  of  a  progressii 
anaemia  of  a  secondary  type.  Recovery  is  possible,  but  the  mortality  is  aboi 
80  per  cent. 

Infantile  Eala-Azar. — This  form,  separated  by  Nicole  and  his  associate 
at  Tunis,  is  the  infantile  splenic  anaemia  long  recognized  in  the  countries  ( 
the  Mediterranean  basin.  It  differs  from  the  Indian  form  in  attacking  chi 
dren  almost  exclusively,  and  in  the  presence  of  a  parasite  which  differs  froi 
the  L.  donovani,  and  which  is  known  as  the  L.  infantum.  Another  specii 
feature  is  that  the  disease  may  be  reproduced  in  dogs  and  monkeys  and 
spontaneous  infection  of  dogs  exists  in  the  endemic  areas  of  infantile  Kali 
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Azar.  Observations  strongly  suggest  that  the  disease  is  transmitted  to  chil- 
dren through  the  dog  flea,  or  through  the  human  flea  having  bitten  an  in- 
fected dog. 

Tropical  Sore. — Under  the  various  names  Aleppo  boil,  Delhi  boil,  Bagdad 
wre,  Nile  sore  and  many  others,  has  been  described  a  form  of  disease  charac- 
terized by  ulcerating  and  non-ulcerating  lesions,  almost  always  on  the  exposed 
pirtB  of  the  body.  The  parasite  discovered  by  Homer  Wright  and  known  as 
Leithmania  tropica  has  very  much  the  same  characters  as  the  other  forms,  but 
there  are  slight  differences,  morphological  and  cultural.  The  mode  of  trans- 
misBion  has  not  been  definitely  determined. 

Ireatment. — For  Indian  kala-azar  not  much  can  be  done.  Quinine  given 
in  the  ordinary  way  seems  useless,  but  from  hypodermic  injections  into 
the  muficles  good  results  are  reported.  Atoxyl  has  been  freely  used.  In  some 
regions  the  natives  insert  a  dirty  seton  in  the  region  of  the  spleen.  Both  for 
this  and  the  infantile  form  salvarsan  has  been  used,  but  with  doubtful  benefit. 
For  the  tropical  sore  dusting  with  potassium  permanganate,  and  a  few  days 
later  applying  a  10  per  cent,  solution  of  Prussian  blue,  has  been  found  useful. 


VL     BELAPSINO  FEVER 

{Febris  recurrens) 

Oebiitioii. — A  group  of  specific  infections  caused  by  spirochaetes,  charac- 
terized by  febrile  paroxysms  which  usually  last  five  or  six  days  with  remissions 
of  about  the  same  length  of  time.  The  paroxysms  may  be  repeated  three  or 
€Ten  four  times,  whence  the  name  relapsing,  or  recurring,  fever. 

European,  Indian,  American  and  African  forms  are  described  presenting 
dinically  much  the  same  features,  but  the  parasites  differ  in  certain  peculiari- 
ties. 

Wolc^^. — The  European  form,  which  has  also  the  name  "famine  fever^^ 
and  ^seven-day  fever,"  has  been  known  since  the  early  part  of  the  eighteenth 
century,  and  has  from  time  to  time  extensively  prevailed,  especially  in  Ire- 
land. It  is  a  very  rare  disease  in  England.  In  the  United  States  the  disease 
appeared  in  1844,  when  cases  were  admitted  to  the  Philadelphia  Hospital, 
»iich  are  described  by  Meredith  Clymer  in  his  work  on  Fevers.  Flint  saw 
caseg  in  1850-'51.  In  1869  it  prevailed  extensively  in  epidemic  form  in  New 
Vork  and  Philadelphia;  since  when  it  has  not  reappeared.  While  clinically 
the  same  as  the  European  form,  the  organism  is' different  and  has  been  called 
S.  novtfi. 

In  India,  where  the  disease  is  very  prevalent,  the  parasite  called  after  Van- 
dvke  Carter,  differs  from  the  spirochete  of  Obermeier.  Possibly  it  may  be 
transmitted  by  mosquitoes  as  well  as  bugs. 

The  African  relapsing  fever,  known  as  tick  fever,  is  a  very  serious  and 
widespread  affection,  the  parasite  of  which,  ^^  dulloni,  is  distinct  from  the 
other  forms.  It  is  transmitted  by  the  tick  Ornithodoros  monhatu,  but  as 
Leiabman  has  shown,  not  by  direct  inoculation  with  the  salivary  secretion,  but 
from  other  secretions  voided  in  the  act  of  gorging.  The  symptoms  are  very 
aimilar  to  those  of  European  relapsing  fever,  and  as  many  as  from  five  to 
Kven  relapaea  may  take  place.    The  mortality  is  not  very  high. 
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The  SpiriUutn  or  spirocha4e,  describoil  by  Obermeier  in  1873,  wa^  ««<* 
tlie  first  micTo-organiBiTis  shown   lo  Iwi 'dufinik4v  aii^srM'bited   with  a  s[n*t'i] 
fever.     It  is  frnni  15  tn  40  /i.  in  feni^dfu  spirally  arraiii^od  like*  a  eorksin" 
sometimes  curved   and  twisted.     The  ends  art*   laperin^:   whether   funiij^l 
with  flagella  or  not  is  doubtful.     It  is  actively  motile,  an*l  it  is  present  in 
blood  during  the  febrile  paroxyHni,  disappearing  at  intervals. 

The  uiode  of  transmission  of  the  disease  is  probably  through  lice  and  b| 
bugs.  The  disease  lias  been  reproduced  by  injecting  into  a  healthy  monk 
blood  sucked  by  a  bug  from  an  infected  animai  The  special  conditions  un< 
which  it  occurs  are  similar  to  those  of  typhus  fever.  Neither  age,  sex.  i 
season  seems  to  have  any  special  influence.  One  attack  does  not  coH 
inimnnity  from  subsequent  attacks. 

Horbid  Anatomy. — There  are  no  characteristic  anatomical  appearances 
relapsing  fever.  If  death  takes  place  during  the  paroxysm  ihe  .splet*n  is  la] 
and  soft,  and  the  liver,  kidneys  and  heart  show  cloudy  swelling.  There 
be  infarcts  in  the  kidneys  and  spleen,  The  bone-marrow  has  been  found  i] 
condition  of  hyperplasia.     Ecchymnsi's  are  not  uncommon. 

Symptoms.— The  incubatton  appears  to  be  short;  in  some  instances 
attack  occurs  within  twelve  hours  after  exposure;  more  frequently,  howei 
from  five  to  seven  days  elapse. 

The  invasion  is  abrupt,  with  chill,  fever,  and  intense  pain  in  tlie 
and  limbs.    In  young  persons  there  may  be  nausea,  vomiting*  and  convulsia 
The  temperature  rises  rapidly  and  may  reach  104"  on  the  evening  of  tJie  1 
day.     Sweats  are  common.     The  pulse  is  rapid,  ranging  from  110  to 
There  may  be  dehrium  if  the  fever  is  high.     Swelling  of  the  Fplt*c»n  can 
detected  early.    Jaundice  is  common  in  some  epidemics.     The  gastric  sy 
toms  may  be  severe,  but  there  are  seldom  intestinal  symptoms.     Cough  i 
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be  present.  Occasionally  herpes  is  noted,  and  there  may  be  miliary  vesi* 
and  pctecluEe.  During  the  paroxysm  the  blood  invariably  shows  the  spi 
ch^te,  and  there  is  usually  a  Icucocytosis.  After  the  fever  hag  persisted 
severity  or  even  with  an  increasing  intensity  for  five  or  siJt  days  lh<*  cr 
occurs.    In  the  course  of  a  few  hours,  accompanied  by  profuse  sweating,  i 
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times  by  diarrhoea,  the  temperature  falls  to  normal  or  even  subnormal,  and 
the  period  of  apyrexia  begins. 

The  crisis  may  occur  as  early  as  the  third  day,  or  it  may  be  delayed  to 
the  tenth ;  it  usually  comes,  however,  about  the  end  of  the  first  w^ek.  In 
delicate  and  elderly  persons  there  may  be  collapse.  The  convalescence  is  rapid, 
ind  in  a  few  days  the  patient  is  up  and  about.  Then  in  a  week,  usually  on 
the  fourteenth  day,  he  again  has  a  rigor,  or  a  series  of  chills ;  the  fever  returns 
tnd  the  attack  is  repeated.  A  second  crisis  occurs  from  the  twentieth  to  the 
twenty-third  day,  and  again  the  patient  recovers  rapidly.  As  a  rule,  the 
relapse  is  shorter  than  the  original  attack.  A  second  and  a  third  may  occur, 
and  there  are  instances  on  record  of  even  a  fourth  and  a  fifth.  In  epidemics 
there  are  cases  which  terminate  by  crisis  on  the  seventh  or  eighth  day  without 
the  occurrence  of  relapse.  In  protracted  cases  the  convalescence  is  very  tedi- 
ous, as  the  patient  is  much  exhausted. 

Relapsing  fever  is  not  a  very  fatal  disease.  Murchison  states  that  the  mor- 
tality is  about  4  per  cent.,  but  it  has  been  as  high  as  30  per  cent,  in  India.  In 
the  enfeebled  and  old,  death  may  occur  at  the  height  of  the  first  paroxysm. 

Complications  are  not  frequent.  In  some  epidemics  haBmatemesis  and 
haematuria  have  occurred.  Pneumonia  is  not  infrequent.  The  acute  enlarge- 
ment of  the  spleen  may  end  in  rupture.  Post-febrile  paralyses  may  occur. 
Ophthalmia  has  followed  in  certain  epidemics,  and  may  prove  a  very  tedious 
ind  serious  complication.  In  pregnant  women  abortion  usually  takes  place. 
Convulsions  occasionally  follow.  Button,  the  well-known  worker  on  tropical 
diseafes,  died  in  status  epilepticus  some  weeks  after  the  attack. 

ffiigBodi. — The  onset  and  general  symptoms  may  not  at  first  be  dis- 
tinctive. At  the  beginning  of  an  epidemic  the  cases  are  usually  regarded  as 
anomalonB  typhoid;  but  once  the  typical  course  is  followed  in  a  case  the 
diiposis  18  clear.    The  blood  examination  is  distinctive. 

Pnpltylazii. — ^As  overcrowding  is  an  important  element  in  the  transmis- 
sion, the  patient  should  be  isolated.  The  bedding,  clothing,  and  dwellings 
of  infected  persons  should  be  thoroughly  disinfected  and  care  taken  that  all 
cncb  and  crevices  in  woodwork  which  may  harbor  bedbugs  are  treated  with 
disiofectantB. 

ImftHent. — The  paroxysm  can  neither  be  cut  short  nor  can  its  recur- 
ve be  prevented.  The  disease  must  be  treated  like  any  other  continued 
ftw,  by  careful  nursing,  a  regular  diet,  and  ordinary  hygienic  measures. 
Of  special  symptoms,  pain  in  the  back  and  in  the  limbs  and  joints  demands 
'^pium.  In  enfeebled  persons  the  collapse  at  the  crisis  may  b(»  serious,  nnd 
stimulants  with  ammonia  and  digitalis  should  be  given  freely.  The  arsenical 
jT'^pirations  may  be  tried,  but  they  have  not  been  v(»ry  suoc(»ssful. 


.  Vn.     SYPHILIS 

L     HISTORY,  ETIOLOGY  AND  MORBID  ANATOMY 

Beftnition. — A  specific  disease  of  slow  evolution  caused  by  Treponema 
P^lidum,  propagated  by  inoculation  (acquired  syphilis)  or  transmission 
4r*mgh  the  mother  (congenital  syphilis). 
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History.— Whether  the  disease  was  known  in  Enrope  before  1493  is  still 
discussed.     Block,  in  the  System  of  Sypliilis,  Vol.  I,  1908,  insists  that  that  [ 
is  no  evidence  of  pre-Columbian  syphilis  in  the  Eastern  hemisphere  befoK  , 
the  return  of  the  Spanish  sailors  from  ITayti,  from  whom  it  spread  among] 
the  inhabitants  of  Barcelona.     In  1493  it  reached  Italy  with  the  army  of  ^ 
Charles  VIII.    His  soldiers  syphilized  Naples;  the  disease  spread  throughoal  j 
Italy,  and  in  a  few  years  Europe  was  aflame.    On  the  other  hand,  writers  vte 
contend  for  the  antiquity  of  the  disease  in  Asia  and  Europe  rely  on  cerUii 
old  Chinese  records,  on  references  in  the  Bible  and  in  old  medical  writers  to 
diseases  resembling  syphilis  and  on  suggestive  bone  lesions  in  very  old  akdfr 
tons.     The  balance  of  evidence,  according  to  the  best  syphilographers^  is  ii 
favor  of  the  American  origin.    At  first  it  was  called  the  Neapolitan  diseaie, 
the  French  pox,  or  Morbus  Gallicus;  and  in  1530  Fracastorius,  in  a  poem 
entitled  "Syphilis  sive  Morbus  Gallicus,"  gave  it  the  name  by  which  it  is  not 
commonly  known.    The  etymology  of  the  name  is  uncertain. 

At  first  the  disease  was  thought  to  be  transmitted  like  any  other  epidemic^ 
but  gradually  the  venereal,  nature  was  recognized,  and  Fernel,  a  famous  PtA 
physician  of  the  Ifith  century,  insisted  on  the  necessity  of  a  primary  inociilt- 
tion.  Paracelsus  observed  its  hereditary  character.  Throughout  the  16tb 
century  the  symptoms  were  well  described.  The  disease  appears  to  have  beei 
of  much  greater  severity  then  than  at  present.  Mercury  and  guaiacum  were 
introduced  as  the  important  remedies.  In  the  18th  century  Lancisi  recognixd 
the  relations  existing  between  syphilis  and  aneurism,  and  Morgagni  described 
many  of  the  visceral  lesions.  Hunter,  misled  by  inoculations  made  on  his 
own  person,  decided  in  favor  of  the  unity  of  the  venereal  poisons,  goms* 
rhoea,  soft  chancre  and  syphilis.  Ricord  clearly  differentiated  the  soft  and 
hard  chancre,  and  throughout  the  19th  century  the  clinical  and  pathologicd 
lesions  were  so  thoroughly  studied  that  scarcely  a  feature  of  the  disaue 
remained  unknown.  But  all  eiforts  at  discovering  the  cause  had  failed,  until 
in  1905  Schaudinn  demonstrated  the  presence  of  a  spirochsete  in  the  lesiooL 
Since  then  his  work  has  been  amply  verified,  and  in  1910  Ehrlich  annoumsed 
the  discovery  of  a  compound  which  would  destroy  the  parasite  and  not  damage 
the  individual. 

Etiolog^y:  The  Parasite. — The  treponema  is  a  spiral,  curved  organism 
from  5  to  15  /i  in  lengtli,  showing  active  movements  in  fresh  specimens.  It 
is  present  in  the  primary  sore,  in  the  regional  lymph  glands,  in  the  secondaij 
lesions,  in  many  gunmiata,  and  in  special  abundance  in  the  congenital  lesioDS) 
particularly  in  the  liver.  Its  presence  in  the  body  has  been  demonstrated  • 
long  as  15  to  20  years  after  the  primary  infection.  It  is  inoculable  into  mon- 
keys, with  the  production  of  a  disease  resembling  in  most  particulars  that  of 
man.    The  parasite  has  been  successfully  cultivated  by  Noguchi. 

One  of  the  most  important  results  of  the  discovery  of  the  parasite  htf 
been  the  application  of  the  newer  methods  of  serum  diagnosis.  What  is 
called  tlie  Wassermann  reaction  is  a  special  way  of  determining  the  presence 
of  immune  bodies  in  the  blood  of  a  patient  sulTering  from  any  syphilitic  in- 
fection. An  enormous  amount  of  work  has  been  done  upon  it  within  the  part 
few  years  with  the  general  result  of  confirming  its  value  in  diagnosis.  A 
positive  result  has  been  obtained  in  from  90  to  95  per  cent,  of  all  cases.  K 
appears  from  the  end  of  the  second  to  the  end  of  the  fourth  week,  becomei 


■bre  Inafked  and  may  continue  for  an  indefinilG  period*    During  aotivp  trcnt- 
Ki^t  it  may  be  abifieut,  to  reapfxear  again.    Its  intensity  bears  some  relation  to 
Be  activity  of  the  lesions,     A  po.sitive  result  lias  been  found  in  a  large  pro- 
|K>rtion  nf  ea^^e^  of  lo(?omotor  ataxia,  and  in  paralvBis  of  the  insane. 

Xode$  of  Infection.  —  (a)    In  a  large  majority  of  all  eases  tlie  disease  is 

Qi^mitted  by  sexual  congress,  but  the  designation  venereal  disease   {lues 

rea)  h  not  always  correct,  as  there  are  many  other  modes  of  inoculation, 

the  St.  Louis  Hospital  collection  there  are  illustrations  of  2G  varieties  of 

itragenital  chancres. 

(6)  Accidental  Infection, — In  surgical  and  in  midwifery  practice  phy- 
ftciAng  are  not  infrequently  inoculated.  Ueneral  infection  may  occur  witliont 
ti>rifitic  local  sore.  Midwifery  cliancres  are  usually  on  tlie  fingers,  but 
lye  on  the  hack  of  the  band.  The  lip  chancre  is  tlie  most  common 
these  erratic  or  extra-genital  forms,  and  may  be  acquired  in  many  ways 
fiptrt  from  direct  infection.  Mouth  and  tonsillar  sores  result  as  a  rnle  from 
1  improper  practices.  Wet-nurses  are  sometiiues  infected  on  the  nipple,  and  it 
^Iv  happens  that  relatives  of  a  syphilitic  child  are  accidentally  coo- 

(c)  Congenital  Transmission, — The  disease  is  not  directly  inherited,  but 
[tk  fetus  is  infected  through  the  phieenta.  Tt  is  a  question  entirely  of  intra- 
l uterine  infection.  The  mother  herself  may  he,  and  often  is,  iipparenlly  quite 
[h«tlthj,  but.  as  recent  observations  havi*  shown,  the  Wassermann  reiution  is 
Iprwcnt  and  it  is  through  her  and  not  directly  through  the  father  that  the 
[disease  is  transmitted.  We  can  now  nndei^tand  what  is  known  as  Beaumes* 
|<*r  Collcii'  law,  which  was  thus  stated  by  the  distinguished  Dublin  surgeon: 
*'That  a  child  born  of  a  mother  who  is  without  obvious  venereal  symptoms, 
IukI  vhich,  without  being  exposed  to  any  infection  subsequent  to  its  birth, 
Ithowi  this  disease  when  a  few  weeks  old,  this  child  will  infect  the  most 
Ibctitby  nnrse,  whether  she  suckle  it,  or  merely  handle  and  dress  it;  and  yet 
[thii  child  is  never  known  to  infect  its  own  niotlier,  even  though  she  suckle  it 
It-hile  rt  has  venereal  ulcers  of  the  lips  and  tongue."  So,  too,  a  child  showing 
[Botiint,  but  born  of  a  woman  autfering  with  syphilis,  may  with  impunity  be 
E^l  by  its  mother  ( Profeta's  law). 
bid  Anatomy.— The  primary  lesion,  or  chancre,  shows:  (a)  A  diffuse 
of  the  connective  tissue  with  stmilU  round  cells,  (h)  Larger  epi- 
lid  cells,  (f)  Ciiant  cells,  (d)  Changes  in  the  small  arteries  and  veins, 
fly  thickening  of  the  intima,  and  alterations  in  the  nerve  fibres  going  to 
f  part  The  sclerosis  is  due  in  part  to  this  acute  obi  iterative  endarteritis. 
iJUKriited  witli  the  initial  lesions  are  changes  in  the  adjacent  lynqih  glands, 
I  wkich  undergo  hyperplasia,  and  finally  become  indurated. 

Tlie  n^ramiary  lesions  of  syphilis  are  too  varied  for  description  Iiere.    They 
|coDfit)(t  of  condylomata,  skin  eruptions,  affections  of  the  eye,  etc. 

The  ffrffflri/  lesions  consist  of  circumscribed  tumors  known  as  gummata, 
^tinous  akin  lesions,  and  a  special  type  of  arteritis, 

Oummata. — Sypltilomata  occur  in  the  bones  or  periosteura^bere  they  are 
'^  '       h*^ — in  the  muscles,  skin,  brain.  lungs,  liver,  kidneys,  heart,  testes, 
jials.     They  vary  in  size  from  small,  almosst  microscopic  bodies  to 
lW|i?  lohd  tumors  from  3  to  5  cm,  in  diameter.     They  are  usually  firm  and 
,  but  in  the  akin  and  on  the  mucous  membranes  they  tend  to  break  down 
19 
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rapidly  and  ulcerate.    On  cross-section  a  medium-sized  gumma  has  a  gray 
white,  homogeneous  appearance,  presenting  in  the  centre  a  firm,  caseous « 
stance,  and  at  the  periphery  a  translucent,  fibrous  tissue.     Often  there 
groups  of  three  or  more  surrounded  by  dense  sclerotic  tissue. 
The  arteritis  will  be  considered  in  a  separate  section. 

IL    ACQUIEED  SYPHILIS 

Primary  Stag^. — This  extends  from  the  appearance  of  the  initial  sore 
til  the  onset  of  the  constitutional  symptoms,  and  has  a  variable  duratioi 
from  six  to  twelve  weeks.  The  initial  sore  appears  within  a  month  s 
inoculation,  and  it  first  shows  itself  as  a  small  red  papule,  which  gradi 
enlarges  and  breaks  in  the  centre,  leaving  a  small  ulcer.  The  tissue  a^ 
this  becomes  indurated  so  that  it  ultimately  has  a  gristly,  cartilaginous 
sistence — Whence  the  name,  hard  or  indurated  chancre.  The  size  attaint 
variable,  and  when  small  the  sore  may  be  overlooked,  particularly  if  it  is 
within  the  urethra.  The  initial  lesion  has  no  invariable  characteristic 
may  not  be  indurated.  Syphilitic  infection  may  occur  with  a  chancroid, 
glands  in  the  lymph-district  of  the  chancre  enlarge  and  become  hard,  i 
puration  both  in  the  initial  lesion  and  in  the  glands  may  occur  as  a  secon 
change.  The  general  condition  of  the  patient  in  this  stage  is  good.  T 
may  be  no  fever  and  no  impairment  of  health. 

Secondary  Stage. — The  first  constitutional  symptoms  are  usually  n 
fested  within  three  months  of  the  appearance  of  the  primary  sore.  *] 
rarely  occur  earlier  than  the  sixth  or  later  than  the  twelfth  week : 

(a)  Fever,  slight  or  intense,  and  very  variable  in  character,  may  o 
early  before  the  skin  rash ;  more  frequently  it  is  the  "fever  of  invasion" 
the  secondary  symptoms,  or  the  fever  may  occur  at  any  period.     It  may 
mild  continuous  pyrexia,  or  in  other  instances  with  marked  remissions,  bui 
most  remarkable  form  is  the  intermittent,  often  mistaken  for  malaria,    i 
cases  have  been  reported  by  Yeo  and  by  Sidney  Phillips.     The  fever 
reach  105°  and  the  paroxysms  persist  for  months.    I  have  had  several  caw 
which  typhoid  fever  was  suspected,  and  in  others  tuberculosis. 

(6)  Ancemia. — In  many  cases  the  syphilitic  poison  causes  a  pronou 
anaemia  which  gives  to  the  face  a  muddy  pallor,  and  there  may  even  1 
light-yellow  tinging  of  the  conjunctivaB  or  of  the  skin,  a  haematogenous  ict< 
This  syphilitic  cachexia  may  in  some  instances  be  extreme.  The  red  b 
corpuscles  do  not  show  any  special  alterations.  The  blood  count  may  fal 
three  millions  per  cubic  millimetre,  or  even  lower.  The  anaemia  may  c 
on  suddenly.  In  a  case  of  syphilitic  arthritis  in  a  young  girl,  following  t 
or  four  inunctions  of  mercury,  the  blood-count  fell  below  two  millions 
cubic  millimetre  in  a  few  days. 

(c)  Cutaneous  Lesions. — The  earliest  and  most  common  is  a  mac 
syphilide  or  syphilitic  roseola,  which  occurs  on  the  trunk,  and  on  the  froi 
the  arms.  The  face  is  often  exempt.  The  spots,  which  are  reddish-bi 
and  symmetrically  arran<rod,  persist  for  a  week  or  two.  There  may  be  i 
tiple  relapses  of  roseola,  sometimes  at  long  intervals,  even  eleven  years  (F 
nier).  The  papular  sj/philide,  which  forms  acne-like  indurations  about 
face  and  trunk,  is  often  arranged  in  groups.     Other  forms  are  the  pusi 
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roA,  which  may  so  closely  simulate  variola  that  the  patient  may  be. sent  to  a 
small-pox  hospital.  A  squamous  syphilide  occurs,  not  unlike  ordinary  psori- 
asiB,  except  that  the  scales  are  less  abundant  The  rash  is  more  copper-colored 
and  not  specially  confined  to  the  extensor  surfaces. 

In  the  moist  regions  of  the  skin,  such  as  the  perineum  and  groins,  the 
aiilte,  between  the  toes,  and  at  the  angles  of  the  mouth,  the  so-called  mucous 
jHiickes  occur,  which  are  flat,  warty  outgrowths,  with  well-defined  margins  and 
surfaces  covered  with  a  grayish  secretion.  They  are  among  the  most  dis- 
tinctive lesions  of  syphilis. 

Frequently  the  hair  falls  out  (alopecia),  either  in  patches  op  by  a  general 
thinning.    Occasionally  the  nails  become  affected  (syphilitic  onychia). 

(d)  Mucous  Lesions. — With  the  fever  and  the  roseolous  rash  the  throat 
and  mouth  become  sore.  The  pharyngeal  mucosa  is  hyperaemic,  the  tonsils  are 
iwollen  and  often  present  small,  kidney-shaped  ulcers  with  grayish-white 
borders.  Mucous  patches  are  seen  on  the  inner  surfaces  of  the  cheeks  and  on 
the  tongue  and  lips.  Hypertrophy  of  the  papillae  in  various  portions  of  the 
mncong  membrane  produces  the  syphilitic  warts  or  condylomata  which  are 
moat  frequent  about  the  vulva  and  anus. 

(e)  Arthritis  and  pains  in  the  limbs  are  common  secondary  symptoms. 
Occasionally  the  joint  affection  is  severe  and  rheumatic  fever  is  suspected. 

(/)  Other  Lesions, — Iritis  is  common,  and  usually  affects  one  eye  before 
the  other.  It  comes  on  from  three  to  six  months  after  the  chancre.  There 
may  be  only  slight  ciliary  congestion  in  mild  cases,  but  in  severer  forms  there 
ia  great  pain,  and  the  condition  is  serious  and  demands  careful  management. 
Chwniditis  and  retinitis  are  rare  secondary  symptoms.  Ear  affections  are  not 
common  in  the  secondary  stage,  but  instances  are  found  in  which  sudden  deaf- 
ness occurs,  which  may  be  due  to  labyrinthine  disease ;  more  commonly  the 
impaired  hearing  is  due  to  the  extension  of  inflammation  from  the  throat  to 
the  middle  ear.  Epididymitis  and  parotitis  are  rare.  Jaundice  may  occur,  the 
icienu  syphiliticus  precox.    The  acute  nephritis  will  be  referred  to  later. 

TeitUffy  Stage. — No  hard  and  fast  line  can  be  drawn  between  the  lesions 
of  the  secondary  and  those  of  the  tertiary  period;  and,  indeed,  in  exceptional 
cages,  manifestations  which  usually  appear  late  may  set  in  even  before  the 
primary  sore  has  properly  healed.  The  special  affections  of  this  stage  are  cer- 
tain gkin  eruptions,  gummatous  growths  in  the  viscera,  and  amyloid  degenera- 
tions. 

(fl)  The  late  syphUides  show  a  greater  tendency  to  ulceration  and  destruc- 
tion of  the  deeper  layers  of  the  skin,  so  that  in  healing  scars  are  left.  They 
we  also  more  scattered  and  seldom  symmetrical.  One  of  the  most  character- 
istic of  the  syphilides  is  rupia,  the  dry  stratified  crusts  of  which  cover  an  ulcer 
which  involves  the  deeper  layers  of  the  skin  and  in  healing  leaves  a  scar.  It 
Oity  be  a  gecondary  lesion. 

(h)  Gummata, — These  may  occur  in  the  skin,  subcutaneous  tissue,  mus- 
^H  or  internal  organs.  The  general  character  has  been  already  described. 
In  the  skin  they  tend  to  break  down  and  ulcerate,  leaving  ugly  sores  which 
ketl  with  difficult}'.  In  the  solid  organs  they  undergo  fibroid  transformation 
•fid  produce  puckering  and  deformity.  On  the  mucous  membranes  these  ter- 
tiiry  lesions  lead  to  ulceration,  in  the  healing  of  which  cicatrices  are 
fcfied;  thus,  in  the  larynx  great  narrowing  may  result,  and  in  the  rectum 
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ulceration  with  fibroid  thickening  and  retraction  may  lead  to  stricture.    Gum- 
matous ulcers  may  be  infective. 

(c)  Amyloid  Degeneration. — Syphilis  plays  a  most  important  role  in  the 
production  of  this  affection.     Of  244  instances  analyzed  by  Fagge,  76  had 
syphilis,  and  of  these  42  had  no  bone  lesions.    It  follows  the  acquired  form  and 
is  very  common  in  association  with  rectal  syphilis  in  women.     In  congenital 
lues  amyloid  degeneration  is  rare. 

Quaternary  Stage.  — Long  years  it  may  be  from  the  primary  sore  and  fronn 
any  active  manifestations,  certain  diseases  may  follow,  termed  meta-  or  para- 
syphilitic  affections,  the  chief  of  which  are  locomotor  ataxia  and  dementia 
paralytica.  Since  the  introduction  of  the  Wassermann  reaction  these  are 
regarded  as  definitely  syphilitic,  dependent  upon  the  parasite  itself  or  in  some 
unknown  way  upon  its  poison. 

ni.    CONGENITAL  SYPHILIS 

With  the  exception  of  the  primary  sore,  every  feature  of  the  acquired  dis- 
ease may  be  seen  in  the  congenital  form. 

The  intra-uterine  conditions  leading  to  the  death  of  the  fetus  do  not  here 
concern  us.  The  child  may  be  born  healthy-looking,  or  with  well-marked  evi- 
dences of  the  disease.  In  the  majority  of  instances  the  fonner  is  the  case 
and  witliin  the  first  month  or  two  the  signs  of  the  disease  appear. 

Symptoms. — (a)  At  Birth, — When  the  disease  exists  at  birth  the  child 
is  feebly  developed  and  wasted,  and  a  skin  eruption  is  usually  present,  com- 
monly in  the  form  of  bullae  about  the  hands  and  feet  (pemphigus  neonatorum 
syphiliticus).  The  child  snuffles,  the  lips  are  ulcerated,  the  angles  of  the 
mouth  fissured,  and  there  is  enlargement  of  the  liver  and  spleen.  The  bone 
symptoms  may  be  marked,  and  tlie  epiphyses  may  even  be  separated.  In  such 
cases  the  children  rarely  survive  long. 

(b)  Early  Manifestations, — When  bom  healthy  the  child  thrives,  is  fat 
and  plump,  and  shows  no  abnormity  whatever;  then  from  the  fourth  to  the 
eighth  week,  rarely  later,  a  nasal  catarrh  occurs,  syphilitic  rhinitis,  which  im- 
pedes respiration,  and  produces  the  characteristic  symptom  which  has  given 
the  name  snuffles  to  the  disease.  The  discharge  may  be  sero-purulent  or 
bloody.  The  child  nurses  with  great  difficulty.  In  severe  cases  ulceration 
takes  place  with  necrosis  of  the  bone,  leading  to  a  depression  at  the  root  of  the 
nose  and  a  deformity  characteristic  of  congenital  syphilis.  This  coryza  may 
be  mistaken  at  first  for  an  ordinary  catarrh,  but  the  coexistence  of  other  mani- 
festations usually  makes  the  diagnosis  dear.  The  disease  may  extend  into 
the  Kustacliian  tube  and  middle  ears  and  lead  to  deafness. 

Tlie  cutaneous  lesions  arise  with  or  shortly  after  the  onset  of  the  snuf- 
fles. The  skin  often  has  a  sallow,  earthy  hue.  The  eruptions  are  first  no- 
ticed about  the  nates.  There  may  be  an  erythema  or  an  eczematous  condition, 
but  more  commonly  ihvve  are  irregular  reddish-brown  patches  with  well- 
defined  edges.  A  papular  8y])hilide  in  this  region  is  by  no  means  uncommon. 
Fissures  occur  about  the  lips,  either  at  the  angl(^  of  the  mouth  or  in  the 
median  line.  These  rhagades,  as  they  are  called,  are  very  characteristic 
There  may  be  marked  ulceration  of  the  muoo-cutaneous  surfaces.  The  secre- 
tions from  these  mouth  lesions  are  very  virulent,  and  it  is  from  this  source  that 
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the  wet-nurse  is  usually  infected.  Not  only  the  nurse,  but  members  of  the 
family,  may  be  contaminated.  There  are  instances  in  which  other  children 
have  been  accidentally  inoculated  from  a  syphilitic  infant.  The  hair  of  the 
head  or  of  the  eyebrows  may  fall  out.  The  syphilitic  onychia  is  not  uncom- 
mon. Enlargement  of  the  glands  is  not  so  frequent  in  the  congenital  as  in 
the  acquired  disease.  When  the  cutaneous  lesions  are  marked  the  contiguous 
glands  can  usually  be  felt.  As  pointed  out  by  Gee,  the  spleen  is  enlarged  in 
many  cases.  The  condition  may  persist  for  a  long  time.  Enlargement  of  the 
liver,  though  often  present,  is  less  significant,  since  in  infants  it  may  be  due 
to  various  causes.  These  are  among  the  most  constant  83anptoms  of  congenital 
syphilis,  and  usually  arise  between  the  third  and  twelfth  weeks.  Frequently 
they  are  preceded  by  a  period  of  restlessness  and  wakefulness,  particularly  at 
night.  Some  authors  have  described  a  peculiar  syphilitic  cry,  high-pitched 
and  harsh.  Among  rarer  manifestations  are  haemorrhages — the  syphilis  hcB" 
morrhagica  neonatorum.  The  bleeding  may  be  subcutaneous,  from  the  mu- 
cous surfaces,  or,  when  early,  from  the  umbilicus.  All  of  such  cases,  however, 
are  not  syphilitic,  and  the  disease  must  not  be  confounded  with  the  acute 
h*moglobinuria  of  new-born  infants.  E.  Fournier  has  described  a  remarkable 
enlargement  of  the  subcutaneous  veins. 

(c)  Late  Manifestations, — Children  with  congenital  syphilis  rarely  thrive. 
Usually  they  present  a  wizened,  wasted  appearance,  and  a  prematurely  aged 
face.  In  the  patients  who  recover  the  general  nutrition  may  remain  good 
and  the  child  may  show  no  further  manifestations  of  the  disease;  commonly, 
however,  at  the  period  of  second  dentition  or  at  puberty  the  disease  reappears. 
Although  the  child  may  have  recovered  from  the  early  lesions,  it  does  not 
develop  like  other  children.  Growth  is  slow,  development  tardy,  and  there  are 
facial  and  cranial  characteristics  which  often  render  the  disease  recognizable 
at  a  glance.  A  young  man  of  nineteen  or  twenty  may  neither  look  older  nor 
be  more  developed  than  a  boy  of  ten  or  twelve.  Fournier  describes  this  condi- 
tion as  infantilism.  The  forehead  is  prominent,  the  frontal  eminences  are 
marked,  and  the  skull  may  be  very  asymmetrical.  The  bridge  of  the  nose  is 
depressed,  the  tip  retrousse.  The  lips  are  often  prominent,  and  there  are 
ftriated  lines  running  from  the  corners  of  the  mouth.  The  teeth  are  deformed 
and  may  present  appearances  which  Jonathan  Hutcliinson  claims  are  specific 
wid  peculiar.  The  upper  central  incisors  of  the  permanent  set  are  peg-shaped, 
•tnnted  in  length  and  breadth,  and  narrower  at  the  cutting  edge  thaii  at  the 
root.  On  the  anterior  surface  the  enamel  is  well  formed,  and  not  eroded  or 
honeycombed.  At  the  cutting  edge  there  is  a  single  notch,  usually  shallow, 
wmetimes  deep,  in  which  the  dentine  is  exposed. 

Among  late  manifestations,  particularly  apt  to  appear  about  puberty,  is 
the  interstitial  keratitis,  which  usually  begins  as  a  slight  steaniiness  of  the 
<^rneap,  which  present  a  ground-glass  appearance.  It  affects  both  eyes,  though 
'^Do  is  attacked  before  the  other.  It  nmy  persist  for  months,  and  usually  clears 
wmipjetcly,  though  it  may  leave  opacities,  which  prevent  clear  vision.  Iritis 
'uay  also  occur.  Of  ear  affections,  apart  from  those  which  follow  llie  pharyn- 
?f*'al  disease,  a  form  occurs,  about  tlu»  time  of  puberty  or  earlier,  in  which 
''♦'afncss  comes  on  rapidly  and  persists  in  spile  of  all  treatment.  It  is  unasso- 
<iated  with  obvious  lesions,  and  is  probably  labyrinthine  in  character.  Hone 
^fiions,  occurring  oftenest  after  the  sixth  year,  are  not  rare  among  the  late 
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manifestations  of  hereditary,  syphilis.  The  tibisB  are  most  frequently  attacked 
It  is  really  a  chronic  gummatous  periostitis^  which  gradually  leads  to  great 
thickening  of  the  bone.  The  nodes  of  congenital  syphilis,  which  are  often 
mistaken  for  rickets,  are  more  commonly  diffuse  and  affect  the  bones  of  the 
upper  and  lower  extremities.  They  are  generally  symmetrical  and  rarely  pain- 
ful.   They  may  occur  late,  even  after  the  twenty-first  year. 

Joint  lesions  are  rare.  Clutton  has  described  a  symmetrical  sjmoyitis  of 
the  knee  in  hereditary  syphilis.  Enlargement  of  the  spleen,  sometimes  with 
the  lymph-glands,  may  be  one  of  the  late  manifestations,  and  may  occur  either 
alone  or  in  connection  with  disease  of  the  liver. 

Gummata  of  the  liver,  brain,  and  kidneys  have  been  found  in  late  hered- 
itary syphilis.     General  paresis  may  follow. 

Is  syphilis  transmitted  to  the  third  generation?  Opinion  on  this  subject 
is  divided.  Occasionally  cases  of  pronounced  congenital  syphilis  are  met  with 
in  the  children  of  parents  who  are  perfectly  healthy,  and  who  have  not,  so  far 
as  is  known,  had  syphilis ;  and  yet,  as  remarked  by  Coutts  in  reporting  such  a 
group  of  cases,  they  do  not  always  bear  careful  scrutiny.  E.  Foumier,  in  his 
UHeredo-Syphilis  Tardive  (1907),  cites  interesting  examples  which  appear 
to  prove  the  transmission  to  the  third  generation,  and  this  appears  to  be  the 
view  of  the  French  syphilographers.  Sir  Jonathan  Hutchinson  is  still  opposed 
to  this  view. 

IV.    VISCEBAL  SYPHILIS 
1.  Syphilis  of  the  Brain  and  Cord 

Pathology. — There  are  three  anatomical  changes  in  the  central  nervoug 
system — new  growths,  arteritis,  and  chronic  degenerative  (sclerotic)  pro- 
cesses. 

(a)  The  new  formations  or  gummata  form  definite  tumors,  ranging  in 
size  from  a  pea  to  a  walnut,  usually  multiple  and  attached  to  the  pia  mater, 
sometimes  to  the  dura.  Very  rarely  they  are  found  unassociated  with  the 
meninges.  When  small  they  present  a  uniform,  translucent  appearance,  but 
when  large  the  centre  undergot^s  a  fibro-caseous  change,  while  at  the  periphery 
there  is  a  firm,  translucent,  grayish  tissue.  They  may  resemble  large  tubercu- 
lous tumors.  The  growths  are  most  common  in  the  cerebrum.  They  may  be 
multiple  and  may  even  attain  a  considerable  size  without  becoming  caseous. 
Occasionally  gummata  undergo  cystic  degeneration.  In  the  cord  large  growths 
are  not  so  common. 

In  the  neighborhood  of  the  growths  gummous  meningitis  occurs,  in  which 
all  the  membranes  are  involved.  This  is  more  common  at  the  base,  about  the 
chiasma  and  the  interpeduncular  space,  and  along  the  Sylvian  fissures. 

(b)  Arteritis  occurs  in  the  form  of  nodular  tumors  on  the  vessels,  which 
may  break  down  or  lead  to  rupture,  or  there  is  a  progressive  obliterative  en- 
darteritis. 

(c)  Degenerative  fibroid  clvanges,  not  distinctive  anatomically,  but  clin- 
ically directly  connected  with  the  disease,  are  known  as  post-  or  meta-ayphi- 
litic. 

Secondary  Changes. — In  the  brain  gummatous  arteritis  is  one  of  the  com- 
mon causes  of  softening,  which  may  be  extensive,  as  when  the  middle  cerebral 
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artery  is  involved,  or  when  there  is  a  large  patch  of  meningitis.  In  such 
instances  the  process  is  really  a  meningo-encephalitis,  and  the  symptoms  are 
due  to  the  secondary  changes,  not  directly  to  the  gumma.  In  the  neighborhood 
of  the  gamma  intense  encephalitis  or  myelitis  may  occur,  and  within  a  few 
days  change  the  clinical  picture. 

Syphilitic  disease  of  the  nerve-centres  occurs  usually  in  the  acquired  form. 
In  the  congenital  cases  the  tumors  usually  occur  early,  but  may  be  as  late  as 
the  twenty-first  year.  Of  late  years  it  has  been  recognized  that  the  nervous 
legions  may  occur  very  early  in  the  disease,  even  before  the  induration  of  the 
primary  sore  has  gone.  In  a  majority  of  the  cases  brain  symptoms  come  on 
within  three  or  four  years  after  infection. 

BymptoniB. — The  chief  features  of  cerebral  syphilis  are  those  of  tumor 
cerebri,  which  will  be  considered  later.    They  may  be  classified  here  as  follows : 

(a)  Psychical  features.  A  sudden  and  violent  onset  of  delirium  may  be 
the  first  symptom.  In  other  instances  prior  to  the  occurrence  of  delirium 
there  have  been  headache,  alteration  of  character,  and  loss  of  memory.  The 
condition  may  be  accompanied  by  convulsions.  There  may  be  no  neuritis,  no 
palsy,  and  no  localizing  symptoms. 

(5)  More  commonly  following  headache,  giddiness,  or  an  excited  state 
which  may  amount  to  delirium,  the  patient  has  an  epileptic  seizure  or  a  hemi- 
plegic  attack,  or  there  is  involvement  of  the  nerves  of  the  base.  Some  of  these 
cases  display  a  prolonged  torpor,  a  special  feature  of  brain  syphilis  to  which 
both  Buzzard  and  Huebner  have  referred,  which  may  persist  for  as  long  as  a 


(f )  In  some  cases  the  clinical  picture  is  that  of  general  paralysis — demen- 
tia paralytica. 

{d)  Many  cases  of  cerebral  syphilis  display  the  symptoms  of  brain  tumor 
—headache,  optic  neuritis,  vomiting,  and  convulsions.  Of  these  symptoms 
convnlsions  are  the  most  important,  and  both  Fournier  and  Wood  have  laid 
great  stress  on  the  value  of  this  symptom  in  persons  over  thirty.  The  first 
mptoms  may,  however,  rather  resemble  those  of  embolism  or  thrombosis; 
thus  there  may  be  sudden  hemiplegia,  with  or  without  loss  of  consciousness. 

The  symptoms  of  spinal  syphilis  are  extremely  varied  and  may  be  caused 
by  large  gummatous  growths  attached  to  the  meninges,  in  which  case  the 
features  are  those  of  tumor,  by  gummatous  arteritis  with  secondary  softening, 
hy  meningitis  with  secondary  cord  changes,  or  by  scleroses  occurring  late  in 
the  disease.  Syphilitic  myelitis  will  be  considered  under  affections  of  the 
spinal  cord. 

Diagnotifl. — The  history  is  of  the  first  importance,  but  it  may  be  extremely 
'iifficnlt  to  get  a  trustworthy  account.  Careful  examination  should  be  made 
f<^r  traces  of  the  primary  sore,  for  the  cicatrices  of  bubo,  for  scars  of  the  skin 
eruption  or  throat  ulcers,  and  for  bone  lesions.  The  character  of  the  symp- 
t'^ms  is  often  of  great  assistance.  They  are  multiform,  variable,  and  often 
•*uch  as  could  not  be  explained  by  a  single  lesion ;  thus  there  may  be  anoma- 
low  spinal  symptoms  or  involvement  of  the  nerves  of  the  brain  on  both  sides. 
Tiie  ffajwemiann  reaction  is  of  the  ji^reatest  aid,  and  lastly  the  result  of  treat- 
'^"•nt  has  a  definite  l)earing  on  the  diagnosis,  as  ilie  symptoms  may  clear  up 
»nd  disappear  with  the  use  of  antisypbilitic  remedies. 
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2.  Syphilis  of  the  Respiratory  Organs 

Syphilis  of  the  Trachea  and  Bronchi — L.  A.  Conner  has  analyzed  128 
recorded  cases  of  syphilis  of  the  trachea  and  bronchi.  In  52  per  cent,  of  fiie 
cases  the  trachea  was  alone  involved.  In  only  10  per  cent,  were  characteriitie 
lesions  of  syphilis  found  in  the  lungs.  Bronchial  dilatation  below  the  leflioB 
was  found  in  15  per  cent,  of  the  cases.  In  ten  of  the  cases  the  lesion  occumd 
in  congenital  syphilis. 

Syphilis  of  the  Lung. — This  is  a  very  rare  disease.  In  2,800  post  mat- 
terns  at  the  Johns  Hopkins  Hospital  there  were  12  cases  with  syphilitic  dii- 
ease  in  the  lungs ;  in  8  of  these  the  lesions  were  in  congenital  syphilis.  In  11 
cases  there  were  definite  gummata.  Clinically  the  presence  of  syphilis  of  thi 
lung  was  suspected  in  three  cases.  Some  years  ago  Fowler  visited  the  musemni 
of  the  London  hospitals  and  the  Royal  College  of  Surgeons,  and  could  fini 
only  twelve  specimens  illustrating  syphilitic  lesions  of  the  lungs,  two  of  whid 
are  doubtful.  For  the  most  full  and  satisfactory  consideration  of  pulmonar 
syphilis,  the  reader  is  referred  to  chapter  xxxvii  of  Fowler  and  Gtodlee's  wor 
on  Diseases  of  the  Lungs. 

It  occurs  under  the  following  forms: 

(a)  The  white  pneumonia  of  the  fetus.  This  may  affect  large  areas  c 
an  entire  lung,  which  then  is  firm,  heavy,  and  airless,  even  though  the  chil 
may  have  been  alive.  On  section  it  has  a  grayish-white  appearance — the  sc 
called  white  hepatization  of  Virchow.  The  chief  change  is  in  the  alveola 
walls,  which  are  greatly  thickened  and  infiltrated,  and  the  section  is  like  ob 
of  the  pancreas — "pancreatization^'  of  the  lung.  In  the  early  stages,  for  exan 
pie,  in  a  seven  or  eight  months'  fetus,  there  may  be  scattered  miliary  foci  c 
this  induration  chiefly  about  the  arteries.  The  air-cells  are  filled  with  d« 
quamated  and  swollen  epitlielium. 

(6)  In  the  form  of  definite  gummata,  which  vary  in  size  from  a  pea  t 
a  goose-egg.  They  occur  irregularly  scattered  through  the  lung,  but,  as 
rule,  are  more  numerous  toward  the  root.  They  present  a  grayish-yello^ 
caseous  appearance,  are  dry  and  usually  imbedded  in  a  translucent,  more  c 
less  firm,  connective  tissue.  In  a  case  from  my  wards  described  by  Counci] 
man  there  was  extensive  involvement  of  the  root  of  the  lungs.  Bands  of  coi 
nective  tissue  passed  inward  from  the  thickened  pleura,  and  between  thei 
strands  and  surrounding  the  gummata  there  was  in  places  a  mottled  re 
pneumonic  consolidation.  In  the  caseous  nodules  there  is  typical  hyalin 
degeneration.  In  a  few  rare  instances  there  are  most  extensive  caseous  gun 
mata  with  softening  and  formation  of  bronchiectatic  cavities,  and  clinical] 
a  picture  of  pulmonary  tuberculosis  witliout  the  presence  of  tubercle  bacill 
In  one  case,  a  man  aged  twenty-seven,  admitted  in  April,  1902,  had  had  fc 
a  year  cough  and  bloody  ex pe(*t oration  and  died  of  severe  haemoptysis.  Bad! 
were  never  found  in  the  sputum.  There  were  extensive  caseous  gnmmaf 
throughout  both  lunii^s,  with  iniuli  fibrous  thickening,  and  in  the  lower  lol 
of  the  right  lung  a  cavity  '^  by  5  em.  in  diameter,  on  the  wall  of  which 
branch  of  the  pulmonary  arter}'  was  eroded.  This  is  the  only  instance  amon 
my  cases  in  which  there  was  an  extensive  destruction  of  the  lung  tissue  wit 
the  clinical  picture  simulating  pulmonary  phthisis. 

(c)  A  majority  of  authors  follow  Virchow  in  recognizing  the  fibrous  ii 
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teretitial  pneumonia  at  the  root  of  the  lung  and  passing  along  the  bronchi  and 
vessels  as  probably  syphilitic.  This  much  may  be  said,  that  in  certain  cases 
gmnmata  are  associated  with  these  fibroid  changes.  Again,  this  condition 
tlone  is  found  in  persons  with  well-marked  syphilitic  history  or  with  other 
viflceral  lesions.  It  seems  in  many  instances  to  be  a  purely  sclerotic  process, 
idTancing  sometimes  from  the  pleura,  more  commonly  from  the  root  of  the 
lung,  and  invading  the  interlobular  tissue,  gradually  producing  a  more  or  less 
extensive  fibroid  change.  It  rarely  involves  more  than  a  portion  of  a  lobe  or 
portions  of  the  lobes  at  the  root  of  the  lung.  The  bronchi  are  often  dilated. 
INlgnosis. — It  is  to  be  borne  in  mind,  in  the  first  place,  that  hospital  physi- 
cians and  pathologists  the  world  over  bear  witness  to  the  extreme  rarity  of 
long  syphilis.  In  the  second  place,  the  therapeutic  test  upon  which  so  much 
reliance  is  placed  is  by  no  means  conclusive.  With  pulmonary  tuberculosis 
there  should  be  no  confusion,  owing  to  the  readiness  with  which  the  presence 
of  bacilli  is  determined.  Bronchiectasis  in  the  lower  lobe  of  a  lung,  dependent 
upon  an  interstitial  pneumonia  of  syphilitic  origin,  could  not  be  distinguished 
from  any  other  form  of  the  disease.  In  persons  with  well-marked  syphilitic 
lesions  elsewhere,  when  obscure  pneumonia  with  dilated  bronchi  and  no 
tubercle  bacilli  are  present,  the  condition  may  possibly  be  due  to  syphilis.  So 
far  as  my  experience  goes,  tuberculous  phthisis  occurring  in  a  syphilitic  sub- 
ject has  no  special  peculiarities.  The  lesions  of  syphilis  and  tuberculosis  could 
of  coone  coexist  in  a  lung.  The  Wassermann  reaction  is  helpful  in  a  doubtful 
case. 

3.  Syphilis  of  the  Liver 

Tarieties. — Inherited. — (a)  Congenital — Gubler  in  1852  first  described 
the  diffuse  hepatitis  which  occurs  in  a  large  percentage  of  all  deaths  in  con- 
genital Ines.  While  there  may  be  little  or  no  macroscopic  change,  the  liver 
preserves  its  form  and  is  usually  enlarged,  hard  and  resistant,  and  has  a  yel- 
lowidi  color,  compared  by  Trousseau  to  sole-leather,  or  by  Gubler  to  that  of 
flint  Small  grayish  nodules  may  be  seen  on  the  section.  In  other  cases  there 
are  definite  gummata  with  extensive  sclerosis.  The  spirochaetes  are  present  in 
tttraordinary  numbers. 

The  child  may  be  still-born  or  die  shortly  after  birth,  or  it  may  be  healthy 
vhen  bom  and  the  liver  enlarges  within  a  few  weeks.  The  organ  is  firm ;  the 
rige  may  be  readily  felt,  usually  far  below  the  navel.  The  spleen  is  also 
®larged.  The  general  features  are  those  of  a  hypertrophic  cirrhosis,  but 
jaundice  and  ascites  are  not  common.  Hochsinger  states  that  of  45  cases 
fwovery  took  place  in  30. 

(i)  Delayed  Congenital  Syphilis, — The  condition  is  by  no  means  rare. 
Of  132  cases  of  syphilis  hereditaria  tarda  collected  by  Forbes,  in  34  the  liver 
*as  involved.  The  children  are  nearly  always  ill-developed,  sometimes  with 
D^ked  clubbing  of  the  fingers  and  showing  signs  of  infantilism.  Jaundice 
M  nwe.    The  liver  is  usually  enlarged,  or  it  may  show  nodular  masses. 

Acquired  Syphilis. — (a)  In  the  secondary  stages  of  the  disease  the 
Iw  is  not  often  involved.  Jaundice  may  occur  coincident  with  the  rash 
^  with  the  enlargement  of  the  superficial  glands.  Rolleston  tliinks  it  is 
probably  due  to  a  catarrhal  condition  of  the  smaller  ducts,  part  of  a  general 
Vpiulitic  hepatitis.    There  are  cases  in  which  it  has  passed  on  to  a  state  of 


274  SPECIFIC   INFECTIOUS   DISEASES 

acute  yellow  atrophy.    The  liver  is  slightly  enlarged.    The  prognosis  is  g 
erally  good. 

(b)  Tertiary  Legions. — The  frequency  with  which  the  liver  is  involved 
syphilis  in  adults  is  very  variously  estimated.  J.  L.  Allen,  quoted  by  BollesI 
found  37  cases  of  hepatic  gunimata  among  11,G29  autopsies  at  St.  Gteor 
Hospital;  in  27  cases  cicatrices  alone  were  present.  Flexner  at  the  Phila 
phia  Hospital  found  88  cases  of  hepatic  syphilis  among  5,088  autopi 
Among  2,300  autopsies  at  the  Johns  Hopkins  Hospital  (Professor  Wei 
there  have  been  47  cases  of  syphilis  of  the  liver,  gummata  in  19,  scars  in 
cirrhosis  in  21  cases;  6  of  the  cases  were  congenital.  My  experience  coinc 
with  that  of  Einhom  and  of  Stockton,  who  hold  that  in  the  United  St 
the  disease  is  by  no  means  uncommon.  In  21  cases  the  diagnosis  of  sypi 
of  the  liver  was  made  clinically. 

Anatomically  the  lesions  may  be  either  gummata  or  scars  or  a  syphi 
sclerosis.  The  gummata  range  in  size  from  a  pea  to  an  orange.  When  si 
they  are  pale  and  gray;  the  larger  ones  present  yellowish  centres;  but  1 
there  is  a  "pale,  yellowish,  cheese-like  nodule  of  irregular  outline,  surroui 
by  a  fibrous  zone,  the  outer  edge  of  which  loses  itself  in  the  lobular  tissue, 
lobules  dwindling  gradually  in  its  grasp.  This  fibrous  zone  is  never 
broad ;  the  cheesy  centre  varies  in  consistence  from  a  gristle-like  toughnec 
a  pulpy  softness;  it  is  sometimes  mortar-like,  from  cretaceous  chai 
(Wilks).  They  may  form  enormous  tumors,  as  in  the  remarkable  one  figi 
on  page  351  in  Bolleston^s  work  on  Diseases  of  the  Liver.  They  may  be 
as  large  as  an  orange  beneath  the  skin  in  the  epigastrium  and  they  may 
appear  with  the  same  extraordinary  rapidity  as  the  subcutaneous  or  periof 
gumma.  Macroscopically  they  may,  indeed,  at  first  look  like  massive  car 
Extensive  caseation,  softening  and  calcification  may  occur.  The  syphi 
scars  are  usually  linear  or  star-shaped.  They  may  be  very  numerous 
divide  the  liver  into  small  sections — the  so-called  botyroid  organ,  of  whii 
remarkable  example  is  figured  in  my  Lectures  on  Abdominal  Tumors. 
syphilitic  cirrhosis  is  usually  combined  with  gummata,  or  with  marked  e 
ring  in  the  portal  canal,  leading  to  lobulation  of  the  organ,  but  the  ordij 
multilobular  cirrhosis  is  not  common. 

Symptoms. — In  the  first  place,  the  clinical  picture  may  be  that  of  cirrt 
— slight  jaundice,  fever,  portal  obstruction,  ascites.  There  may  not  be 
slightest  suspicion  of  the  syphilitic  nature  of  the  case.  One  of  my  pati 
had  been  tapped  thirteen  times  before  admission  to  the  hospital.  The  d 
nosis  was  made  by  finding  gummata  on  the  shins.     She  recovered  prom] 

In  a  second  group  of  cases  the  patient  is  anaemic,  passes  large  quant 
of  pale  urine  containing  albumin  and  tube-casts;  the  liver  is  enlarged, 
haps  irregular,  and  the  spleen  also  is  enlarged.     Dropsical  symptoms 
supervene,  or  the  patient  may  be  carried  off  by  some  intercurrent  disc 
Extensive  amyloid  degeneration  of  the  spleen,  the  intestinal  mucosa,  an( 
the  liver,  with  gummata,  is  found. 

Thirdly,  in  a  very  important  group  the  symptoms  are  those  of  tumo 
the  liver,  causing  pain  and  distress,  and  on  examination  an  irregular  i 
is  discovered.  The  tumor  may  be  large,  causing  a  prominent  bulging  in 
epigastrium.  Naturally  carcinoma  is  thought  of,  as  there  may  be  nothing 
suggest  syphilis.    In  other  cases  the  history  or  the  presence  of  gummata  < 
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where  should  aid  in  the  diagnosis.  In  other  instances  the  rapid  disappearance 
under  treatment  even  of  a  large  visible  tumor  makes  the  syphilitic  nature  quite 
positive.  Lastly,  in  a  few  cases  the  irregular  fever  with  enlargement  and 
irregularity  of  the  liver  may  suggest  suppuration,  or  the  uniform  great  en- 
largement of  the  organ  hypertrophic  biliary  cirrhosis,  while  there  are  some 
cases  in  which  the  spleen  is  so  greatly  enlarged,  the  anaemia  so  pronounced, 
and  the  liver  bo  small  and  contracted  that  the  diagnosis  of  splenic  anaemia  is 
made. 

4.  Syphilis  of  the  Digestive  Tract 

The  cuophagvs  is  very  rarely  affected.  Stenosis  is  the  usual  result. 
Syphilis  of  the  stomach  is  excessively  rare.  Flexner  reported  a  remarkable 
case  in  association  with  gummata  of  the  liver,  and  collected  14  cases  in  the 
literature.  Syphilitic  ulceration  has  been  found  in  ths  small  intestine  and  in 
fte  cecum. 

The  most  common  seat  in  this  tract  is  the  rectum.  The  affection  is  found 
most  commonly  in  women,  and  results  from  the  growth  of  gummata  in  the 
sobmucosa  above  the  internal  sphincter.  The  process  is  slow  and  tedious, 
and  may  last  for  years  before  it  finally  induces  stricture.  The  symptoms  are 
usually  those  of  narrowing  of  the  lower  bowel.  The  condition  is  readily  rec- 
Ogniaed  by  rectal  examination.  The  history  of  gradual  on-coming  stricture, 
the  state  of  the  patient,  and  the  fact  that  there  is  a  hard,  fibrous  narrowing, 
not  an  elevated  crater-like  ulcer,  usually  render  easy  the  diagnosis  from  ma- 
lignant disease.  In  medical  practice  these  cases  come  under  observation  for 
other  symptoms,  particularly  amyloid  degeneration ;  and  the  rectal  disease 
may  be  entirely  overlooked,  and  only  discovered  post  mortem. 

5.  Circulatory  System 

Ijphilit  of  the  Heart. — A  fresh,  warty  endocarditis  due  to  syphilis  is  not 
recognized,  though  occasionally  in  persons  dead  of  the  disease  this  form  is 
present,  as  is  not  uncommon  in  conditions  of  debility.  Outgrowths  on  the 
^ves  in  connection  with  gummata  have  been  reported  by  Janeway  and 
others.  Loomis  groups  the  lesions  into:  (1)  Gummata,  recent  or  old;  (2) 
fibroid  induration,  localized  or  diffuse;  (3)  amyloid  degeneration;  and  (4) 
codarteritis  obliterans.  Changes  in  the  blood-vessels  of  the  walls  of  the  heart 
tre  common  both  in  congenital  and  acquired  syphilis,  even  in  cases  without 
clinical  symptoms  or  gross  lesions  (Adler). 

Kupture  may  take  place,  as  in  the  cases  reported  by  Dandridge  and  Nalty, 
or  sudden  death,  as  in  the  cases  of  Cayley  and  Pearce  Gould;  indeed,  sudden 
death  is  frequent,  occurring  in  21  of  63  cases  (Mracek). 

Syjikilii  of  the  Arteries. — Syphilis  plays  an  important  role  in  arterio- 
■deroais  and  aneurism.  Its  connection  with  these  processes  will  be  considered 
Itter;  here  we  shall  refer  only  to  the  syphilitic  affection  of  the  smaller  vessels, 
rtich  occurs  in  two  forms : 

(fl)  An  obliterating  endarteritis,  characterized  by  a  proliferation  of  the 
nbendothelial  tissue.  The  new  growth  lies  within  the  elastic  lamina,  and 
ttay  gradually  fill  the  entire  lumen ;  hence  the  term  obliterating.  The  media 
tod  idventitia  are  also  infiltrated  with  small  cells.    This  form  of  endarteritis 
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described  by  Huebner  is  not,  however,  characteristic  of  syphilis,  and  its  pre 
ence  alone  in  an  artery  could  not  be  considered  pathognomonic.  If,  howe?< 
there  are  gummata  in  other  parts,  or  if  the  condition  about  to  be  describ 
exists  in  adjacent  arteries,  the  process  may  be  regarded  as  syphilitic. 

(b)  Oummatous  Periarteritis, — With  or  without  involvement  of  the  i 
tima,  nodular  gummata  may  develop  in  the  adventitia  of  the  artery,  prodi 
ing  globular  or  ovoid  swellings,  which  may  attain  considerable  size.  Th 
are  not  infrequently  seen  in  the  cerebral  arteries,  which  seem  to  be  specia 
prone  to  this  affection.  This  form  is  specific  and  distinctive  of  syphil 
Many  observers  have  found  Treponema  pallidum  in  the  syphilitic  aortitis,  a 
also  in  gummatous  arteritis  of  the  cerebral  vessels. 

6.  Benal  Syphilis 

Oninmata. — Gummata  occasionally  are  found  in  the  kidneys,  partictda: 
in  cases  in  which  there  is  extensive  gummatous  hepatitis.  They  are  ran 
numerous,  and  occasionally  lead  to  scattered  cicatrices.  Clinically  the  aff« 
tion  is  not  recognizable. 

Acute  Syphilitic  Nephritis. — This  condition  has  been  carefully  sti 
ied  by  the  French  writers  and  by  Lafleur  of  Montreal.  It  is  estimated 
occur  in  the  secondary  stage  in  about  3.8  per  cent.,  and  may  occur  in  fn 
three  to  six  months,  sometimes  later,  from  the  initial  lesion.  The  outlc 
is  good,  though  often  the  albuminuria  may  persist  for  months;  more  ran 
chronic  nephritis  follows.  In  a  few  instances  syphilitic  nephritis  has  proi 
rapidly  fatal  in  a  fortnight  or  three  weeks.  The  lesions  are  not  specific,  I 
are  similar  to  those  in  other  acute  infections. 

7.  Syphilitic  Orchitis 

This  affection  is  of  special  significance  to  the  physician,  as  its  detect! 
frequently  clinches  the  diagnosis  in  obscure  internal  disorders.  Syphi 
occurs  in  the  testes  in  two  forms: 

(a)  The  gummatous  growth,  forming  an  indurated  mass  or  group 
masses  in  the  substance  of  the  organ,  and  sometimes  difficult  to  distingui 
from  tuberculous  disease.  The  area  of  induration  is  harder  and  it  affe 
the  body  of  the  testes,  while  tubercle  more  commonly  involves  the  epididym 
It  rarely  tends  to  invade  the  skin,  or  to  break  down,  soften,  and  suppura 
and  is  usually  painless. 

(b)  There  is  an  interstitial  orchitis  regarded  as  syphilitic,  which  lea 
to  fibroid  induration  of  the  gland  and  gradually  to  atrophy.  It  is  a  sic 
progressive  change,  coming  on  without  pain,  usually  involving  one  org 
more  than  another. 

V.    DIAGNOSIS,  TREATMENT,  ETC. 

Diagnosis. — General   Diagnosis   of    Syphilis. — There   is   seldom   a 
doubt  concerning  the  recognition  of  syphilitic  lesions;   but  the  number 
persons,  without  any  evident  sign  of  tlio  disease,  in  whom  a  positive  Was8< 
mann  reaction  is  found  proves  that  a  negative  diagnosis  cannot  be  based 
the  absence  of  history  and  clinical  manifestations.    Syphilis  is  common  in  t 
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community,  and  is  no  respecter  of  age,  sex,  or  station  in  life.  It  is  possible 
that  the  primary  sore  may  have  been  of  trifling  extent,  or  urethral  and  masked 
by  a  gonorrhoea,  and  the  patient  may  not  have  had  severe  secondary  symptoms, 
bnt  such  instances  are  extremely  rare.  Inquiries  should  be  made  into  the  his- 
tory to  ascertain  if  the  patient  has  had  skin  rashes,  sore  throat,  or  if  the  hair 
has  fallen  out.  Careful  inspection  should  be  made  of  the  throat  and  skin  for 
Hgns  of  old  lesions.  Scars  in  the  groins,  the  result  of  buboes,  are  uncertain 
evidences  of  sypliilitic  infection.  The  cicatrices  on  the  legs  are  often  copper- 
colored,  though  this  cannot  be  regarded  as  peculiar  to  syphilis.  The  bones 
should  be  examined  for  nodes.  In  doubtful  cases  the  scar  of  the  primary 
gore  may  be  found,  or  there  may  be  signs  of  atrophy  or  of  hardening  of  the 
testes.  In  women  special  stress  has  been  laid  upon  the  occurrence  of  frequent 
miscarriages,  which,  in  connection  with  other  circimistances,  are  always  sug- 
gestive. 

In  the  congenital  disease,  the  occurrence  within  the  first  three  months  of 
snuffles  and  skin  rash  is  conclusive.  Later,  the  characters  of  the  syphilitic 
facies,  already  referred  to,  often  give  a  clew  to  the  nature  of  some  obscure 
visceral  lesion.  Other  distinctive  features  are  the  symmetrical  development 
of  nodes  on  the  bones  and  the  interstitial  keratitis. 

The  Treponema  pallidum  may  be  studied  from  the  fresh  lesion.  After 
cleaning  carefully,  serum  is  sucked  out  with  a  small  Bier  apparatus,  and  the 
living  spirochaetes  may  be  seen  in  the  special  "dark  field"  apparatus  used  for 
the  purpose. 

Seei:m  Diagnosis. — The  Wassermann  reaction  in  good  hands  may  be 
accepted  as  a  most  valuable  aid  in  diagnosis.  It  is  obtained  in  from  80  to  90 
percent,  of  all  cases  of  syphilis  with  manifestations.  The  results  in  tabes  and 
dementia  paralytica  are  very  constant. 

CiTAXEOus  Reaction. — An  emulsion  or  extract  of  pure  cultures  of  Tre- 
ponema  pallidum — termed  luetin — ^has  been  employed  by  Noguchi  to  obtain 
a  i'kin  reaction.  The  skin  is  sterilized  and  0.05  c.  c.  injected  intradermically. 
The  local  reaction  is  usually  papular,  and  surrounded  by  a  zone  of  redness, 
but  may  become  pustular.  There  is  very  slight  constitutional  effect.  The 
reaction  is  most  constant  and  marked  in  tertiary  and  hereditary  cases;  it  is 
infrequent,  and,  if  present,  mild  in  the  primary  and  secondary  stages,  in 
vhich  the  Wassermann  reaction  is  nioro  constant.  Treatment  affects  the  Was- 
^rmann  more  than  the  cutaneous  reaction. 

TiiERAPErTic  Test. — In  a  doubtful  case,  as,  for  example,  an  obstinate 
skin  rash  or  an  obscure  tumor  in  the  abdomen,  antisypliilitic  treatment  may 
prove  successful,  but  this  cannot  always  be  relied  upon. 

Prophylaxis. — Irregular  intercourse  has  existed  from  the  beginning  of 
recorded  history,  and  unless  man's  nature  wholly  changes — and  of  this  we 
can  have  no  hope — will  continue.  Resisting  all  attempts  at  solution,  the 
iocial  evil  remains  the  great  blot  upon  our  civilization,  and  inextricably 
Mended  with  it  is  the  (juestion  of  tlie  preventitm  of  syphilis.  Two  measures 
are  available — the  om*  personal,  the  other  administrative. 

Pers^mal  purity  is  the  prophylaxis  which  we,  as  physicians,  are  especially 
bound  to  advocate.  Continence  may  be  a  hard  condition  (to  some  harder  than 
to  others),  but  it  can  be  borne,  and  it  is  our  duty  to  urge  this  lesson  upon 
young  and  old  who  seek  our  advice  in  matters  sexual.     Certainly  it  is  better. 
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as  St.  Paul  says,  to  marry  than  to  burn,  but  if  the  former  is  not  feasible  the 
are  other  altars  than  those  of  Venus  upon  which  a  young  man  may  light  ftp 
He  may  practice  at  least  two  of  the  five  means  by  which,  as  the  physieii 
Eondibilis  counseled  Panurge,  carnal  concupiscence  may  be  cooled  a' 
quelled — ^hard  work  of  body  and  hard  work  of.  mind.  Idleness  is  the  mother 
lechery;  and  a  young  man  will  find  that  absorption  in  any  pursuit  will 
much  to  cool  passions  which,  though  natural  and  proper,  cannot  in  the  ex 
encies  of  our  civilization  always  obtain  natural  and  proper  gratification. 

To  carry  out  successfully  any  administrative  measures  seems  hopeless, 
any  rate  in  our  Anglo-Saxon  civilization.  The  state  accepts  the  responsibil 
of  guarding  citizens  against  small-pox  or  cholera,  but  in  dealing  with  syphi 
the  problem  has  been  too  complex  and  has  hitherto  bafSed  solution.  Insp 
tion,  segregation,  and  regulation  are  difficult,  if  not  impossible,  to  carry  o 
and  public  sentiment  is  bitterly  opposed  to  this  plan.  The  compulsory  rej 
tration  of  every  case  of  gonorrhoea  and  syphilis,  with  greatly  increased  fac 
ties  for  thorough  treatment,  offers  a  more  acceptable  alternative. 

The  patient  should  be  warned  of  the  various  ways  in  which  he  may  spn 
the  disease  and  given  directions  regarding  this.  Measures  for  the  prevent: 
of  infection  after  exposure  can  be  carried  out  in  the  military  and  naval  servi 
more  readily  than  in  civil  life.  The  most  successful  is  the  application  of  m 
curial  ointment  mixed  with  lanolin  soon  after  exposure. 

Treatment. — That  the  later  stages  which  come  under  the  charge  of  1 
physician  are  so  common  results,  in  great  part,  from  the  carelessness  of  1 
patient,  who,  wearied  with  treatment,  cannot  understand  why  he  should  a 
tinue  to  take  medicine  after  all  the  symptoms  have  disappeared ;  but,  in  pa 
the  profession  also  is  to  blame  for  not  insisting  more  urgently  that  acquii 
syphilis  is  not  cured  in  a  few  months,  but  takes  at  least  three  years,  duri 
which  time  the  patient  should  be  under  careful  supervision. 

The  patient  should  lead  a  regular  life,  avoiding  excess  of  all  kinds, 
there  is  fever  rest  in  bed  is  advisable.    The  usual  diet  can  be  taken  and  i 
patient  should  drink  large  quantities  of  water.     The  use  of  alcohol  and 
bacco  should  be  forbidden  during  active  treatment.    When  mercury  is  bei 
taken  special  care  must  be  given  to  the  mouth.    A  mouth  wash  and  a  pot 
slum  chlorate  tooth  paste  should  be  used  frequently.     Treatment  consi 
essentially  in  the  use  of  three  remedies,  mercury,  arsenic   and  iodide 
potassium. 

Mercury. — It  is  usually  well  to  push  the  administration  of  mercury 
that  the  patient  is  brought  under  its  influence  as  rapidly  as  possible,  I 
salivation  is  to  be  avoided.  Mercury  may  be  given  by  the  mouth  in  the  fo; 
of  gray  powder,  the  hydrarg>^rum  cum  creta,  which  Hutchinson  recommends 
be  given  in  pills,  one-grain  doses  with  a  grain  of  Dover's  powder.  One  j 
from  four  to  six  times  a  day  will  usually  suffice.  I  warmly  endorse  the  < 
cellent  results  which  are  obtained  by  this  method,  under  which  the  pati< 
often  gains  rapidly  in  weight,  and  the  general  health  improves  remarkab 
It  may  be  continued  for  months  without  any  ill  effects.  Other  forms  gi\ 
by  the  mouth  are  biniodide  (gr.  l/ir>),  the  protoiodide  (gr.  1/4),  or  I 
bichloride  (gr.  1/16  to  1/H),  three  times  a  day. 

Inunction  is  a  still  more  effective  means,  A  drachm  of  the  ordinary  m 
curial  ointment  or  the  oleate  of  mercury  is  thoroughly  rubbed  into  the  sk 


SYPHILIS  279 

OD  areas  free  from  hair,  every  evening  for  six  days ;  on  the  seventh  a  warm 
bath  is  taken^  and  on  the  eighth  the  mercurial  course  is  resumed.  At  least 
half  an  hour  should  be  given  to  each  inunction.  It  is  well  to  apply  it  to 
different  places  on  successive  days.  The  sides  of  the  chest  and  abdomen  and 
the  inner  surfaces  of  the  arms  and  thighs  are  the  best  positions.  A  course 
of  thirty  to  forty  inunctions  should  be  given. 

The  mercury  may  be  given  by  intramuscular  injection.  If  proper  pre- 
cautions are  taken  in  sterilizing  the  syringe,  and  if  the  injections  are  made 
into  the  muscles,  not  into  the  subcutaneous  tissue,  abscesses  rarely  result. 
Mercury  salicylate  as  a  10  per  cent,  solution  in  albolene,  of  which  ten  minims 
are  given  every  five  to  seven  days,  bichloride  of  mercury  (gr.  1/20  to  1/10) 
in  olive  oil,  the  "gray  oil,^^  or  calomel  (gr.  i)  in  equal  parts  of  glycerine 
and  water  (1  of  calomel  to  10  of  the  mixture)  are  the  usual  preparations. 
A  course  of  twenty  to  thirty  injections  should  be  given. 

Intravenous  injections  are  sometimes  given  in  malignant  cases.  Fifteen 
minims  of  a  .1  to  .2  solution  of  the  bichloride  in  sterile  salt  solution  are 
administered. 

Still  another  method  in  vogue  in  certain  parts  of  the  Continent  and  in 
institutions  is  fumigation.  The  patient  sits  on  a  chair  wrapped  in  blankets, 
with  the  head  exposed.  Calomel  (gr.  xx,  1.3  gm.)  is  volatilized  and  de- 
porited  with  the  vapor  on  the  patient's  skin.  The  process  lasts  about  twenty 
minutes,  and  the  patient  goes  to  bed  wrapped  in  blankets  without  washing 
or  dijing  the  skin. 

Absenic. — While  atoxyl  and  cacodylate  of  sodium  have  been  employed, 
the  aafest   and    most   useful    preparation   is    Ehrlich's    salvarsan    (dioxy- 
diamido-arsenobenzol).    We  are  not  yet  able  to  speak  with  finality  regarding 
all  the  points  with  reference  to  its  use,  but  it  is  certainly  a  valuable  addition 
to  our  treatment  of  syphilis.     It  should  be  given  intravenously  and  only  by 
those  who  are  properly  instructed  in  the  method.    The  salt  solution  employed 
should  be  prepared  from  water  freshly  distilled  not  more  than  a  few  hours 
Wore  from  glass  and  not  from  metal.    The  solution  is  prepared  as  follows : 
To  30  c.  c.  of  sterile  freshly  distilled  water  in  a  graduated  sterile  glass  ves- 
sel the  amount  of  salvarsan  to  be  given  is  added  and  dissolved  by  vigorous 
shaking  which  may  be  aided  by  glass  beads.     When  complete  solution  has 
occurred  a  15  per  cent,  solution  of  sodium  hydroxide  solution  is  added  drop 
kv  drop.     This  causes  a  precipitate  to  form  and  sufficient  sodium  hydroxide 
i«then  added  drop  by  drop  until  this  dissolves.     Sterile  salt  solution  (0.5  per 
cent)  is  then  added  to  bring  the  quantity  up  to  200  c.  c.     Salvarsan  should 
fce  given  well  diluted  (40  c.  c.  of  solution  to  0.1  gm.  of  salvarsan),  and  al- 
tavB  in  a  freshly  prepared  solution.     The  solution  is  best  injected  into  one 
of  the  veins  at  the  elbow  and  may  be  given  by  a  syringe  with  a  tliree-way 
cock  or  by  gravity  through  a  funnel  or  from  a  glass  cylinder.     Some  salt 
folntion  should  be  run  in  first  to  he  sure  that  the  needle  is  in  the  vein  and 
the  salvarsan  solution  then  given.     Salt  solution  should  ho  given  at  the  end. 
It  is  wise  for  the  patient  to  remain  in  bed  for  two  days  after  the  injection. 
The  most  suitable  dosage  is  not  yet  determined.     Some  giv(»  two  doses 
(0.5  gm.,  7V1»  grains)   at  intervals  of  ten  days,  others  one  dose*   (o.f)  <r!ii.) 
followed  by  several  smaller  ones   (0.2  gm.,  3  grains),  others  re])eate(l  small 
(0.2  gm.)  at  intervals;  half  a  gram  may  be  regarded  as  an  average 
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maximum  dose,  but  larger  amounts  are  80[netinie6  given.  For  young  chiUren 
doses  of  i}A  to  0.2  giii,  are  used  and  lor  infanta  0.02  to  0.1  gm.  In  deter- 
mining Ifie  amount  to  be  given,  the  weight  of  the  patient  is  a  good  indication. 
Changes  in  the  eve  grounds  and  eevere  circulatory  and  renal  lesions  are 
regarded  as  conlra-indications  to  the  use  of  galvarsan.  Caution  is  advisable 
in  the  syiihilitie  lesions  of  the  aorta  and  aortic  valves;  if  salvarsan  is  nsed» 
small  doses  (0.2  gm.)  should  be  given. 

The  eomlitions  in  which  salvarsan  is  especially  useful  are:  (1)  at  the 
onset  when  the  diagnosis  is  made  early;  one  <loBe  (O.ri  gm.)  may  be  8«fli- 
cient.  (l\)  In  patients  with  severe  skin  or  mucous  membrane  lesions.  (3) 
In  intraetaljle  cases,  in  those  resistant  to  or  unable  to  take  mercury.  (4)  lo  | 
malignant  cases.  (5)  In  ccmgeuitol  sy[ihilis.  (0)  In  latent  cases,  in  which 
without  any  signs  of  syphihs  a  Wai^serman  reaction  is  present.  In  visceral 
syphilid  the  drug  is  less  useful.  Its  value  in  lesions  of  the  nervous  system  is 
not  settled ;  some  patients  are  undoubtedly  benefited  and  the  same  may  be 
said  of  the  para-syphilitic  affect  ions.  In  general  the  earlier  in  the  course 
the  drug  is  given  tlu.*  better  the  effect. 

Mercury  should  always  be  given  after  salvarsan,  which,  except  perhaps  ia 
a  few  eases  given  at  the  onset,  can  not  he  regarded  as  a  complete  remedy  in 
itself.  If  the  patient  is  seen  early  salvarsan  should  he  given  and  followed 
by  mercury,  the  first  course  of  wivich  should  be  by  inunction  or  injection  if 
possible,  and  after  tliis  by  nioutli.  The  mixed  treatment  should  only  be 
given  after  a  tborougb  course  of  mercury.  For  one  year  uuTcury  should 
be  given  as  continuously  as  po.ssible;  during  the  second  year  intermisgioa« 
are  advisable,  hut  not  for  more  than  one-quarter  of  the  time. 

In  CONGENITAL  SYPniLis  the  treatment  of  cases  born  with  bullse  and 
other  signs  of  the  disease  is  not  satisfactory,  and  the  infants  usually  die 
within  a  few^  days  or  weeks.  The  child  should  be  nursed  by  the  mother  alone, 
or,  if  this  is  not  feasible,  should  he  hand-fed,  but  under  no  circumstances 
should  a  wet-nurse  he  em|)loyed,  Tlie  child  is  most  rapidly  and  Oiorougbly 
brought  under  tlie  influence  of  the  drug  by  inunction.  The  mercurial  oint- 
ment may  be  smeared  on  the  flannel  roller.  This  is  not  a  very  cleainly 
method,  and  sometimes  rouses  the  suspicion  of  the  mother.  It  is  preferable 
to  give  the  drug  by  the  mouth,  in  the  form  of  gray  powder,  half  a  grain 
three  times  a  day.  In  the  late  manifestations  associated  w4th  bone  lesions 
the  combination  of  mercury  and  iodide  of  potassium  is  most  suitable  and 
is  well  given  in  the  form  of  Gilbert's  syrup,  which  consists  of  the  biniodide 
of  mercury  (gr,  j),  of  potassiuui  iodide  (oSs,),  and  water  {5ij)*  Of  this  the 
dose  for  a  child  under  three  is  from  live  to  ten  dro|>s  three  times  a  day,  grad- 
ually  increased.  Under  these  measures  the  cases  of  congenital  syphilis 
usually  improve  with  great  rapidity.  The  medication  should  be  continued 
at  intervals  for  many  months,  and  it  is  well  to  watch  these  patients  carefully 
during  the  period  of  second  dentition  and  at  puberty,  and  if  necessary  to 
place  the  I  a  on  specific  treatment. 

In  the  treatment  of  the  visceral  lesions  of  syphilis,  which  come  more 
distinctly  witliin  the  province  of  the  physician,  iodide  of  potassium  is  of 
equal  or  even  greater  value  than  mercury,  ITnder  its  use  ulcers  rapidly  heal, 
gummatous  touiors  melt  away,  and  we  have  an  illustration  of  a  sjjecific  action 
only  equaled  by  that  of  mercury  in  the  secondary  stages,  by  iron  in  certain 
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fonns  of  anaemia,  and  by  quinine  in  malaria.  It  is  as  a  rule  well  borne  in  an 
initial  doee  of  10  grains  (0.6  gm.) ;  given  in  milk  the  patient  does  not  notice 
the  taste.  It  should  be  gradually  increased  to  30  or  more  grains  three  times  a 
day.  In  syphilis  of  the  nervous  system  it  may  be  used  in  still  larger  doses. 

When  syphilitic  hepatitis  is  suspected  the  combination  of  mercury  and 
iodide  of  potassium  is  most  satisfactory.  If  there  is  ascites,  Addison^s  or 
Gu/g  pill  (as  it  is  often  called)  of  calomel,  digitalis,  and  squill  will  be 
found  very  useful.  Occasionally  the  iodide  of  sodium  is  more  satisfactory 
than  the  iodide  of  potassium.  It  is  less  depressing  and  agrees  better  with 
the  stomach. 

Syphilis  and  Marriage.  — Upon  this  question  the  family  physician  is  often 
called  to  decide.  He  should  insist  upon  the  necessity  of  two  full  years 
elapging  between  the  date  of  infection  and  the  contracting  of  marriage. 
This,  it  should  be  borne  in  mind,  is  the  earliest  possible  limit,  and  marriage 
should  be  allowed  only  if  the  treatment  has  been  thorough  and  if  at  least  a 
Tear  has  passed  without  any  manifestation  of  the  disease. 

Syphilis  and  life  Insnrance.  — An  individual  with  syphilis  can  not  be  re- 
garded as  a  first-class  risk  imless  he  can  furnish  evidence  of  prolonged  and 
thorough  treatment  and  of  immunity  for  two  or  three  years  from  all  mani- 
festations. Even  then,  when  we  consider  the  extraordinary  frequency  of  the 
cerebral  and  other  complications  in  persons  who  have  had  this  disease  and 
who  may  even  have  undergone  thorough  treatment,  the  risk  to  the  company 
is  certainly  increased  (see  Bramwell,  Clinical  Studies,  vol.  i). 
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Sereral  flagellates  are  parasitic  in  man.  The  Trichomonas  vaginalis, 
vhich  measures  15  /i  to  25  /i  in  length  and  has  four  flagella,  which  are  as 
long  ag  or  longer  than  the  body,  is  by  no  means  uncommon  in  the  acid  vaginal 
mucus. 

The  Trichomonas  or  Cercomonas  hominis  lives  in  the  intestines,  and  is 
njet  with  in  the  stools  under  all  sorts  of  conditions.  Freund  from  Dock's 
clinic  has  reported  a  series  of  cases  which  show  that  the  parasite  may  cause 
acute  and  chronic  diarrhoea  with  severe  abdominal  pain,  and  anatomically  an 
acute  enteritis.  In  one  of  Dock's  cases  the  parasites  were  associated  with  a 
hemorrhagic  cystitis  without  bacteria. 

The  Lamblia  intestinalis  is  another  intestinal  monad,  larger  than  the 
common  trichomonas.  Flagellates  have  also  been  found  in  the  expectoration 
in  cases  of  gangrene  of  the  lung  and  of  bronchiectasis,  and  in  the  exudate 
3^  pleurisy. 

The  Balantidium  coli,  oval  in  form,  70  pi  to  100  /i  long  and  50  /i  to  70  ^ 
^road,  may  be  pathogenic.  It  is  common  in  pigs,  and  has  been  known  to 
produce  an  epidemic  dysentery  in  apes  (Harlow  Brooks).  Tlie  pathological 
wpiificance  of  this  parasite  has  been  demonstrated  by  Strong  and  Mus^Tave 
^  the  Philippines,  where  it  is  a  cause  of  dysentery.  It  has  not  only  been 
found  in  the  stools  and  on  the  mucous  membrane  of  the  intestine,  but  the 
Pw«?ites  have  occurred  in  the  mucosa  itself  and  in  the  subnmcosa.  Appar- 
tttlj  they  do  not  extend  beyond  the  wall  of  the  bowel. 
90 
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L).     DISEASES    DUE   TO    METAZOAN    PARASITES 


■^  I.    DISEASES  DUE  TO  FLUKES— DISTOMIASIS  ^^ 

The  Treouitoda  or  tlukes  are  parasitic  phity helminths,  usually  with  flatteneo 
or  lear-shajtrd  bodies.  The  term  DLsfommsui  is  based  upon  Distoma,  tlii 
term  heiii^^  usod  to  designate  tlae  trematodes:.  I 

The  following  are  the  important  flitii^al  forms:  I 

1.  Pulmonary  Distomiasis;  Parasitic  Haemoptysis. — Paragonimm  (Distol 
nra)    ivesitntianii,  the  Asiatic  lung  or  broneliml  fluke,  is  from  8  to  16  mm, 
in  k'Dgth  by  4  to  8  mm.  broad,  and  of  a  jiinkish  or  reddish-brown  cok>r. 

It  is  found  extensively  in  China  and  Japan,  Formosa,  and  the  Philippii: 
and  cases  are  occasionally  imported  into  Europe  and  America,  and  has  bef*!ij 
met  with  in  the  oriental  population  of  the  Pacific  coast.  It  has  been  found  I 
in  the  Ignited  States  in  the  cat,  in  the  dog,  and  in  the  hog.  One  insLRm^j 
of  pulmonary  distoniiasie  has  l>eon  rejKirted  caused  by  the  giant  liver  fluke. 

Clinically  the  disease,  as  described  by  Manson  and  Kinger,  is  characterized] 
by  a  chronic  cough,  with  rustv-brown  sputum,  and  occasional  attacks  of  I 
haemoptysis,  usually  trifling,  but  sometimes  very  severe.  The  disease  is  verjf 
apt  to  be  mistaken  for  tuberculosis,  but  the  diagnosis  is  easily  made  bjf] 
microscopic  examination  of  the  sputum.  The  ova,  which  are  abundant  in  I 
the  sputum,  are  oval,  smooth,  and  measure  from  80  ;^  to  100  /i  in  length  by  j 
40/1  to  00  M  in  breadth.  The  parasites  may  affect  other  organs — Uie  livefij 
the  brain,  and  eyelid. 

8,  Hepatic  Bistomiasis*— Six  species  of  liver  flukes  are  known  to  occur  isl 
man.     ^Jore  s[ieeitically  these  are:     (1)   The  common  liver  fluke — FfWcioWl 
hepailm^'Which  is  a  very  common  parasite  in  the  rundnants.     It  is  a  raf«| 
and  aceidental  parasite  in  man,  l>ut  in  Syria  a  strange  disease  called  Ifahounl 
is  caused    by   eating  raw  goat-liver   infected   with   the  parasite.      (2)   Th 
lancet   fluke — Dicroca'lmmr    (DMomn)    lancenium.      (3)    Ofiisihorchis    (DiB' 
toma)  feUneus,  which  is  found  in  Prussia  and  Siberia,  and  by  Ward  in  caU 
in  Nebraska.     (4)  Opi^ikonhw  norfnn — Oisiomnrn  amjuneium — ^tlte  IndiJia| 
liver  fluke   described   in   man   by   McConoell.      (5)    Opisihorrhi^    {Ihstoman 
isinensu^,  which  is  hy  far  the  most  luifiortant  of  tbe  liver  flukes  and  occur 
extensively  in  Japan,  China,  and  India.     It  is  10  to  20  mm.  long  by  2  to  i 
mm.  broad.     The  eggs  are  oval,  27  /i  to  30  f^  hy  Ifi  /i  to  17  ;/,  dark  brown 
witli   sbaqdy  defined   ojierculum,     A   number  of   imported   cases   have  b«rU 
found   in   Canada  and   the   United   States.     White   found    18  eases  in  Sa 
Francisco. 

The  stjmptomif  of  hepatic  distomiasis  are  best  described  in  connection 
the  last  form.  The  following  account  is  abstracted  from  Wallace  Taylof 
Young  chihlren  arc  tbe  cbiff  sufferers.  Many  m embers  of  a  family  are  usu 
ally  afTeeted.  In  some  villages  a  large  proportion  of  the  inhabitants  afi 
attacked.  Auiong  importufd  syui|itoms  is  an  irregidnr,  intermittent  dia 
rluea ;  at  first  tliere  may  or  may  not  be  Idood.  'Hie  liver  enlarges  and  a  eon 
ditior^  of  cirrlmsis  gradually  comes  on.  Tbrie  may  br  pain  and  an  interrriiUt^tti 
jaundice.  There  is  not  much  fever.  After  lasting  for  two  or  three  year 
dropsy  comes  on^  with  anasarca  and  aseiles.    Even  then  transient  recovery  ma 
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take  place,  but  as  a  rule  there  is  a  recurrence,  and  the  patient  dies  after  many 
years  of  illness.    The  ova  of  the  parasite  are  readily  found  in  the  stools. 

3.  Intestinal  Dutomiasis. — In  India  the  Fasciolopsis  (Distoma)  luskii 
has  been  found  in  a  number  of  cases  in  the  small  intestines.  The  Mesogoni- 
mug' heterophyes  has  been  found  in  Egypt  and  Japan. 

The  Asiatic  Amphistome — Gastrodiscus  (Amphistoma)  hominis — a  not 
nncommon  parasite  in  India — is  easily  recognized  by  its  large  posterior  sucker. 

t  Hemic  Distomiasis;  Bilharziosis. — One  of  the  most  important  of  para- 
sitic diseases,  caused  by  the  blood  fluke,  Schistosomum  hcematobtum  or  BiU 
hmia  htrmatobta.  Endemic  haematuria  has  been  known  for  many  years, 
particularly  in  Egypt,  where  in  1851  Bilharz  discovered  the  parasite  of  the 
disease.  It  prevails  in  South  and  North  Africa,  particularly  the  latter,  in 
Arabia,  Persia,  and  the  west  coast  of  India.  Imported  cases  are  not  very 
uncommon  in  Europe,  and  an  occasional  instance  is  met  with  in  the  United 
States.  In  Egypt,  among  11,698  patients  admitted  to  the  Cairo  Hospital, 
li70  were  infected,  practically  10  per  cent.  (Madden).  Of  500  autopsies  at 
the  same  hospital,  in  8  per  cent,  death  was  due  to  the  effects  of  Bilharzial 
disease.  The  seriousness  of  the  condition  in  Egypt  is  well  illustrated  by  the 
fact  that  in  7.5  per  cent,  of  army  recruits  the  ova  are  found  in  the  urine. 
An  Asiatic  blood  fluke,  Schistosomum  japonicum,  has  recently  been  discov- 
ered which  differs  in  small  details  from  the  African  variety. 

The  parasite  is  singular  among  flukes  as  having  the  sexes  separate,  and 
the  male  usually  carries  the  female  in  a  gynaecophorous  canal.  The  mode  of 
entnmce  into  the  body  is  unknown,  whether  by  the  mouth,  the  urethra,  or 
through  the  skin.  The  eggs  are  very  characteristic,  oval  in  shape,  0.16  mm.  by 
0.06  mm.,  and  one  end  has  a  terminal  spine.  The  eggs  hatch  in  water,  but  the 
fnrther  development  of  the  free-swimming  embryos  has  not  been  followed. 
Taken  into  the  body,  possibly  with  water  or  on  cresses,  it  reaches  the  portal 
veins,  in  which  the  worms  are  most  commonly  found,  usually  young  speci- 
mens and  uncoupled.  The  males  bearing  the  females  creep  to  various  parts, 
particularly  the  bladder  and  rectum.  The  vesciculae  seminales  may  be  first 
attacked.  The  eggs  are  laid  in  the  tissues,  but  wander,  like  other  sharp 
foreign  bodies,  and  escape  with  the  urine  and  fa?ces.  A  majority  of  them 
renudn  in  the  tissues  and  cause  irritation,  fibroid  changes,  and  papillomata 
in  the  bladder  and  rectum.  Collecting  in  the  bladder  as  foreign  bodies  they 
fom  the  nuclei  of  calculi. 

Spnpioms, — As  is  so  often  the  case  with  animal  parasites,  they  may 
cause  no  inconvenience.  Irritability  of  the  bladder,  dull  pain  in  the  peri- 
neum, and  hematuria  are  the  most  frequent  symptoms.  A  chronic  cystitis 
foDowg  when  the  walls  of  the  bladder  are  much  thickened  by  the  irritation 
cansed  by  the  ova.  The  anaemia  caused  by  the  haemorrhage  is  slight  in  com- 
parison with  that  of  ankylostomiasis.  When  the  rectum  is  involved  there  are 
rtraining  and  tenesmus,  with  the  passage  of  mucus  and  blood ;  in  severe  cases 
large  papillomata  form  and  a  chronic  ulcerative  proctitis.  There  may  be  a 
Aronic  vaginitis. 

Of  the  complications,  calculi  in  kidney  and  bladder  nrv.  tin*  most  impor- 
tant.   Milton,  Madden,  and  others  of  the  Cairo  8ehool  of   Medicine  have . 
rfndied  carefully  the  surgical  aspects  of  the  disease.      Periurethral  abscess 
and  perineal  fistute  are  very  common  in  the  chronic  cases. 


Few  symptoms  aro  caused  by  the  presence  of  the  parasites  in  the  portal 
veins,  but  there  may  be  an  advaDced  cirrhosis  of  a  GliBsonian  type  due  to  aa. 
enormous    thickening   of   the    periportal    tissues    (Symniers).      Thig   authoi 
has  also  reported  nn  instance  of  the  Bilharzia  in  the  pulmonary  blood  in 
case  of  Bilharxial  colitis,  and  the  worms  were  found  living  in  the  pulmou 
circulation. 

The  diacmosis  is  readily  made  by  findins^  the  characteristic  ova  in 
bloody  urine  or  in  the  blood  and  mucus  from  the  rectum.  The  Bilharzia  maj 
be  present  in  the  body  for  years  without  producing  serious  damage*  and  if 
slight  infections  the  symptoms  may  disappear  (Sandwith),  particularly  ii 
children. 

6.  Schistosoma  japonicum  vel  cattoi. — In   C'hina  and  Japan   and   in  the! 
Philippines  there  is  a  disease  cliiirjK trriz(.'d  Ijy  cirrhosis  of  the  liver,  splenD-f 
megaly,  ascites,  dysentery,  progressive  anaemia,  and  sometimes  by  focalized  epi- 
lepsy*    It  occurs  extensively  in  one  district  of  Japan,  and  is  known  as  thel 
"Katayama'*  disease.     Woolley  has  met  with  it  in  the  Philippines,  and  Cattal 
in  China.     It  seeius  that  the  so-called  urticarial  fever,  whicb  is  not  very  un- 
common in  China  and  Japan,  is  associated  with  the  presence  of  this  pan- 
site,  and  an  eosinophilia  with  fevt^r  and  urticaria  should  lead  to  a  careful  I 
examination  of  tbe  stools  for  its  t^'g^^^    The  jiarasite  lives  in  the  vesscds  of  tbtfl 
atiun'otiiry  ratiat ;  tlie  ova  are  smaller  than  those  of  *S.  Invmafohium,  and  havgj 
not  tht*  {'liaracteristic  Sfiinous  ends. 

Treatmnit. — We  know  of  nothing  wliich  can  kill  the  parasites  in  tb«| 
blood.  Extract  of  male  fern  is  recommended  for  the  hspmaturia.  T!iel 
chronic  cystitis  and  proctitis  demand  the  nsual  measures  for  these  disorders,] 


n,    DISEASES    CAUSED    BY    CESTODES^T^NLASIS 

Man  harbors  the  adult  jiarasites  in  the  small  intestine,  the  larval  fonn»j 
in  the  muscles  and  solid  organs. 

1.     INTESTINAL   CESTODES;    TAPEWORMS 


Tieiiia  solium  (Pork  Tapeworm), — This  is  not  a  common  form  in  the] 
United  States*     It  is  not  uncommon  in  Panama.     It  is  more  frequent  iol 
parts  of  Europe  and  Asia.     When  mature  it  is  from  6  to  12  feet  in  length. 
The  head  is  smalK  round,  not  so  large  as  the  head  of  a  pin,  and  providt^l 
with  four  sucking  disks  and  a  double  row  of  booklets;  hence  it   is  called, 
in  contradistinction  to  the  other  form  in  man,  the  armed  tapeworm.     To  tli«l 
head  succeeds  a  narrow,  thread-like  neck,  then  the  segmeDts,  or  proglottideaJ 
as  they  are  called.     T!ie  se«ntient8  possess  both  male  and  female  generative! 
organs,  and  at  aliout  the  four-hundred-and-fiftieth  they  become  mature  andj 
contain  ripe  ova.     The  w^orm  attains  its  full  growib  in  from  three  to  thr 
and  a  half  months,  after  wliich  time  the  segments  are  continuously  ghe 
and  appear  in  the  stonls*    Tbe  sepnnents  are  about  1  cm.  in  length  and  front! 
7  to  8  mm,  in  breadth.     Pressed  between  glass  plates  the  uterus  is  seen 
a  median   stem   with  about  eight  to  fourteen   lateral    branches.     Tliere  an* 
many  thousands  of  ova  in  each  ripe  segment,  and  each  ovum  consists  of  a 


DISEASES  CAUSED  BY  CESTODES— TzBNIASIS  286 

finn  shell,  inside  of  which  is  a  little  embryo,  provided  with  six  hooklets. 
The  segments  are  continuously  passed,  and  if  the  ova  are  to  attain  further 
dnelopnient  they  must  he  taken  into  the  stomach,  either  of  a  pig,  or  of  man 
himself.  The  egg-shells  are  digested,  the  six-hooked  embryos  become  free, 
and  passing  from  the  stomach  reach  various  parts  of  the  body  (the  liver, 
muscles,  brain,  or  eye),  where  they  develop  into  the  larvae  or  cysticerci.  A 
h(^  under  these  circumstances  is  said  to  be  measled,  and  the  cysticerci  are 
spoken  of  as  measles  or  bladder  worms. 

Titnia  solium  received  its  name  because  it  was  thought  to  exist  as  a  soli- 
tiiy  parasite  in  the  bowel,  but  two  or  three  or  even  more  worms  may  occur. 

Tsnia  saginata  or  Mediocanellata  (Unarmed,  Fat,  or  Beef  Tapeworm.) — 
This  is  a  longer  and  larger  parasite  than  Tcenia  solium.  It  is  certainly  the 
common  tapeworm  of  North  America.  Of  scores  of  specimens  which  I  have 
examined  almost  all  were  of  this  variety.  According  to  Berenger-F6raud  it 
has  spread  rapidly  in  western  Europe,  owing  probably  to  the  importation 
of  beef  and  live-stock  from  the  Mediterranean  basin.  It  may  attain  a  length 
of  15  or  20  feet,  or  more.  The  head  is  large  in  comparison  with  that  of 
Ttmia  solium,  and  measures  over  2  mm.  in  breadth.  It  is  square-shaped 
and  provided  with  four  large  sucking  disks,  but  there  are  no  hooklets.  The 
ripe  segments  are  from  17  to  18  mm.  in  length  and  from  8  to  10  mm.  in 
breadth.  The  uterus  consists  of  a  median  stem  with  from  fifteen  to  thirty- 
five  lateral  branches,  which  are  given  off  more  dichotomously  than  in  Tcenia 
mlium.  The  ova  are  somewhat  larger,  and  the  shell  is  thicker,  but  the  two 
forms  can  scarcely  be  distinguished  by  their  ova.  The  ripe  segments  are 
pissed  as  in  Tcenia  solium,  and  are  ingested  by  cattle,  in  the  flesh  or  organs 
of  vhich  the  eggs  develop  into  the  bladder  worms  or  cysticerci. 

Of  other  forms  of  tapeworm  may  be  mentioned : 

Kpylidinm  caninnm  (Taenia  elliptica,  Taenia  cucumerina). — A  small 
parasite  very  common  in  the  dog  and  occasionally  found  in  man ;  the  larvae 
develop  in  the  lice  and  fleas  of  the  dog. 

Eymenolepis  diminuta  (Taenia  flavo-punctata) . — This  small  cestod^  was 
in  the  intestine  of  a  child  in  Boston,  and  has  since  been  met  with  in 
twelve  cases  (Ransom).  It  is  common  in  rats.  The  larvae  develop  in  Lepi' 
ioptera  and  in  beetles. 

Eymenolepis  nana  (Taenia  nana)  occurs  not  infrequently  in  Italy.  It 
isnot  very  uncommon  in  the  United  States  (Stiles).  The  Davainea  mador 
gomriensis  (Tcenia  madagascuriensis)  is  a  rare  form. 

Tfenia  confnsa,  a  new  species  described  by  Ward. 

Oibothriocephalns  latus. — A  cestode  worm  found  only  in  certain  districts 
Mering  on  the  Baltic  Sea,  in  parts  of  Switzerland,  and  in  Japan.  Nicker- 
MMihaa  shown  that  it  is  common  among  the  Finns  in  the  Northwestern  States, 
wd  it  aeems  not  improbable  that  the  fish  in  the  Great  Lakes  have  become  in- 
fected, as  cases  have  increased  of  late  years.  The  parasite  is  large  and  long, 
BMararing  from  25  to  30  feet  or  more.  Its  head  is  different  from  that  of  the 
tola,  as  it  possesses  two  lateral  grooves  or  pits  and  has  no  hooklets.  The 
Iwve  develop  in  the  peritoneum  and  muscles  of  the  pike  and  other  fish,  and 
it  has  been  shown  experimentally  that  tliey  grow  into  the  adult  worm  when 
•iten  by  man. 

Sjnptoms  of  Tapeworm    Infection. — These   parasites   arc   found   at  all 


ages.     They  arc  not  imconimnii  in  chilrlren  and  arc  occasionally  fntmil  ill  ' 
Biickliii^8,     W.  T,  riant  rcftTa  to  n  mnjibcr  of  cases  in  children  under  two 
yeaPB,  and  there  is  one  in  the  literaturi*  in  which  it  is  stated  tliat  the  tape^ 
wurni  wiii^  IVmnd  in  an  infant  five  day:^  old! 

The  |>arai^ite&  may  cause  no  distnrhance  and  are  rarely  dangerous.    A 
knowledge  of  the  existence  of  the  worm  is  generally  a  source  of  worry  mi 
anxiety;  the  jiatient  may   have   considerable  distress  and  complain  of  ttb- 
dominal  ])aint?,  nausea,  diarrhcca,  and  sometimes  anaemia.     Occasionally  the 
appeliic  is  ravenoui?.     In  women  and  in  nervous  jmtients  the  constitutional 
disturbance  nuiy  be  conjiiderable,  and  we  not  iiifreijuently  *^ee  great  mental 
deprestiion   and  even  hypochondria.     Various  nervous   phenomena,   such  M 1 
chorea,  convulsions,  or  epilepsy,  are  helieved  to  he  caused  hy  the  parasites.  I 
Such  eiTeets,  however,  are  very  rare.     The  Dtliolhriocephalus  may  cause  1 1 
severe  and  evrn   fatal   form   of  anjeuiia,  which  has  been  described   fully  in  ' 
the  monograjth  of  Sehaumann,  of  Ilel&^ingfors,     It  has  been  suggested  that 
the  metabolic  products  of  the  worm  may  have  in  some  cases  a  ha^niolytic 
action.     Eosinophilia  may  occur. 

Diagnosis* — The  diagnosis  is  never  doubtful  The  presence  of  the  seg*l 
ments  is  distinctive.  The  ova,  too,  nuiy  be  recognized  in  tbe  stools.  It  makes  I 
but  little  difference  as  to  the  form  of  tapeworm,  hut  tlie  ripe  segnientg  of] 
Tania  sntjltmfa  are  larger  and  broader,  and  show  differences  in  the  geoert-j 
tive  system  as  already  mentioned. 

Prophylaxis. — The    proi>hylaxis    is    most    important*      Careful    attention 
should   be  given  to  three  points.     First,  all  tapeworm  segments  should  i>a| 
burned;  they  should  never  be  thrown  into  the  water-closet  or  outside;  sec-j 
ondly,  careful  inspection  of  meat  at  the  abattoirs;  and,  thirdly,  cooking  tliej 
meat  sufficiently  to  kill  the  parasites. 

In  the  case  of  the  beef  measles,   the  distribution  of  the  parasites, 
given  hy  Ostertag,  shows  that  the  muscles  of  the  Jaw  are  much  more  frL**| 
quenlly  afTected  than  other  parts — 300  tinu^s^while  other  organs  were  infect- 
ed but  55  times.    Sometimes  there  are  instances  of  gentral  infection.     In  Ber- 
lin the  proportion  of  cattle  infected  in  1892-'93  was  about  1  to  672.     CoU 
storage  kills  the  cystieercus  usually  within  three  weeks.     The   measles 
more  readily  overlooked  in  beef  than  in  pork,  as  they  do  not  present  such 
opa(|ue  white  color. 

In  the  exanu nation  of  hogs  for  cysticerci  "]>aTticular  stress  should 
laid  ufton  the  tongue,  the  muscles  of  mastication,  and  the  muscles  of 
ehoulder,  neck,  and  diaphragm"    (Stiles).     Tliey  may  be  seen   very  easily 
on   the   under   surface   of    the    tongue.      American   hogs   are   comparativelyl 
frw.     In  IVussia  one  hog  is  infected  in  al*out  every  (^-^7.     Specimens  hiivi 
bc^n  found  alive  twenty-nine  days  after  slaughtering.     In  the  exaniinatio 
of  1,000  hogs  in  Montreal^  CUement  and  I  found  76  instances  of  cysticer 
For  full  details  with  referonee  to  the  inspection  of  meat  for  animal  parasit 
the  practitioner  is  referred  to  the  work  of  Dr.  Stiles,  in  Bulletin  No.  19^ 
United   States  ]>e|jartment  of  Agriculture,  181)8. 

Treatment. — ^Tiiree  days  should  be  given  to  prcjiaration  for  trt:'atment, 
whatever  drug  is  employed.  For  two  days  the  patient  should  take  soft  food 
and  the  third  day  liquids  only.  The  bowels  should  lie  well  moved  by  castor 
oil  taken  each  evening  and  a  saline  in  the  morning  if  necessary.     Unless  tha_ 
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bowels  have  moved  freely  an  enema  should  l)e  given.  On  the  third  night  a 
hxatiTe,  such  as  cascara,  should  be  taken.  Tliere  are  many  drugs,  but  male 
fern  is  usually  the  most  reliable,  given  in.  the  form  of  the  ethereal  extract. 
This  is  taken  early  in  the  morning  of  the  fourth  day  before  any  food  is 
taken.  The  usual  dose  is  Si  (4  c.  c.),  which  is  repeated  in  an  hour.  It 
may  be  given  in  capsules  or  in  glycerine  (5  ss,  15  c.  c).  If  there  is  fear  of 
nausea  a  cup  of  coffee  may  be  taken  before  the  drug.  After  taking  the  male 
fern  the  patient  should  remain  quiet  and  resist  any  desire  to  vomit.  One 
hour  after  the  second  dose  of  male  fern  a  full  dose  of  saline  is  taken  (mag- 
nesium or  sodium  sulphate,  or  magnesium  citrate),  and  an  hour  later  a  sec- 
ond dose  if  the  bowels  have  not  moved.  Great  care  should  be  taken  during 
the  expulsion  of  the  worm,  which  should  be  passed  into  a  chamber  containing 
water  at  about  the  body  temperature,  a  practice  recommended  liy  Celsus. 

The  pomegranate  root  is  a  very  efficient  remedy,  and  may  be  given  as 
an  infusion  of  the  bark,  3  ounces  of  which  may  be  macerated  in  10  ounces 
of  water  and  then  reduced  to  one-half  by  evaporation.  The  entire  quantity 
is  then  taken  in  divided  doses.  It  occasionally  produces  colic,  but  is  a  very 
effective  remedy.  The  active  principle,  pelletierine,  is  now  much  employed 
as  the  tannate,  given  in  doses  of  6  to  8  or  even  10  grains  (0.4  to  0.6  gm.),  and 
followed  in  an  hour  by  a  purge. 

Pumpkin  seeds  are  sometimes  very  efficient.  Three  or  four  ounces  should 
be  carefully  bruised  and  then  macerated  for  twelve  or  fourteen  hours,  and 
the  entire  quantity  taken  and  followed  in  an  hour  by  a  purge.  Of  other 
remedies,  cusso,  naphthalein  (gr.  v,  0.3  gm.),  turpentine  in  ounce  doses  in 
honey,  and  kamala  may  be  mentioned.  Sometimes  a  combination  of  rem- 
edies is  effectual  when  one  fails.  In  children  the  use  of  pumpkin  seeds  or 
pelletierine  is  generally  best.  One  cause  of  failure  is  the  use  of  drugs  which 
tie  old  and  inert. 

Unless  the  head  is  brought  away,  the  parasite  continues  to  grow,  and 
within  a  few  months  the  segments  again  api)ear.  Some  instances  are 
extraordinarily  obstinate.  Doubtless  almost  everything  depends  upon  the 
exposure  of  the  worm.  The  head  and  neck  may  be  thoroughly  protected 
beneath  the  valvulse  conniventes,  in  which  case  the  remedies  may  not  act. 
Owing  to  its  armature  Tcenia  solium  is  more  difficult  to  expel.  It  is  proba])le 
that  no  degree  of  peristalsis  could  dislodge  the  head,  and  unless  the  worm  is 
killed  it  does  not  let  go  its  extraordinarily  firm  hold  on  tlie  mucous  mem- 
hrane.  Owing  to  the  danger  of  cysticercosis,  treatment  should  not  be  de- 
layed in  case  of  infection  with  Tcpnta  solium. 

2.    SOMATIC   T^NIASIS 

Whereas  adult  taenia  may  give  rise  to  little  or  no  disturbance,  and  rarely, 
if  ever,  prove  directly  fatal,  the  affections  caused  by  the  larvoB  or  immature 
fonng  in  the  solid  organs  are  serious  and  important.  There  are  two  chief 
wrtode  larvfle  known  to  frequent  man:  (a)  the  Cysticercits  ccUuIoscf,  the 
^aof  T(Enia  solium,  and  (b)  the  Echinococciui,  the  larva  of  Tivnia  echinO' 
^cus.  The  Cysticercus  tamiw  saginatce  has  been  found  only  two  or  three 
t'njes  in  man. 

Cyiticerciu  cellnlosae. — When  man   accidentally  takes   into  his  stomach 
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the  ripe  ova  of  Tcpnia  solium  he  is  liable  to  become  the  intennediate  host, 
a  part  usually  played  for  this  tapeworm  by  the  pig.  This  accident  may  occur 
in  an  individual  the  subject  of  Tcpnia  solium,  in  which  case  the  mature 
proglottides  either  themselves  wander  into  the  stomach  or,  what  is  more  like- 
ly, are  forced  into  the  organ  in  attacks  of  prolonged  vomiting.  Of  course  the 
accidental  ingestion  from  the  outside  of  a  few  ova  is  quite  possible,  and  the 
liability  of  infection  should  always  be  borne  in  mind  in  handling  the  seg- 
ments of  the  worm. 

The  symj)toms  depend  entirely  npon  the  number  of  ova  ingested  and 
the  localities  reached.  In  the  hog  the  cysticerci  produce  very  little  distoib- 
ance.  The  muscles,  the  connective  tissue,  and  the  brain  may  be  swarming 
with  the  measles,  as  they  are  called,  and  yet  the  nutrition  is  maintained 
and  the  animal  does  not  appear  to  be  seriously  incommoded.  In  the  ut 
vasion  j)eriod,  if  large  numbers  of  the  parasites  are  taken,  there  is,  in  aV 
probability,  constitutional  disturbance;  certainly  this  is  seen  in  the  calf,  whei 
fed  with  the  ripe  segments  of  Tcpnia  saginata. 

In  man  a  few  cysticerci  lodged  beneath  the  skin  or  in  the  muscles  givi 
no  trouble,  and  in  time  the  larvaB  die  and  become  calcified.  They  are  occt 
sionally  found  in  dissection  subjects  or  in  post  mortems  as  ovoid  white  bodie 
in  the  muscles  or  subcutaneous  tissue.  In  America  they  are  very  rare.  '. 
saw  but  one  instance  in  my  post  mortem  experience.  Depending  on  th 
nimiber  and  the  locality  specially  affected,  the  symptoms  may  be  grouped  int 
general,  cerebro-spinal,  and  ocular.  In  155  cases  compiled  by  Stiles,  th 
parasite  in  117  was  found  in  the  brain,  in  32  in  the  muscles,  in  9  in  th 
heart,  in  3  in  the  lungs,  sulici'taneously  in  5,  in  the  liver  in  2. 

1.  General. — As  a  rule  the  invasion  of  the  larvae  in  man,  unless  in  ver 
large  numbers,  does  not  cause  very  definite  symptoms.  It  occasionally  hap 
pens,  however,  that  a  striking  picture  is  produccicl.  A  patient  was  admitte 
to  my  wards  very  stiff  and  helpless,  so  much  so  that  he  had  to  be  assiste 
upstairs  and  into  bed.  He  complained  of  numbness  and  tingling  in  th 
extremities  and  general  weakness,  so  that  at  first  he  was  thought  to  have 
peripheral  neuritis.  At  the  examination,  however,  a  number  of  painful  sul 
cutaneous  nodules  were  discovered,  which  proved  on  excision  to  be  the  cy« 
ticerci.  Altogether  75  could  be  felt  subcutaneously,  and  from  the  sorenet 
and  stiffness  they  probably  existed  in  large  numbers  in  the  muscles.  Thei 
were  none  in  his  eyes,  and  he  had  no  brain  symptoms. 

2.  Cerebro-sptnal. — Remarkable  symptoms  may  result  from  the  pre 
ence  of  the  cysticerci  in  the  brain  and  cord.  In  the  silent  region  they  m: 
be  abundant  without  producing  any  symptoms.  I  have  in  my  possession  tl 
brain  of  a  pig  containing  scores  of  "measles,"  yet  the  animal  in  the  fe 
moments  in  which  I  saw  it  just  prior  to  death  did  not  present  any  symptor 
to  attract  attention.  In  the  ventricles  of  the  brain  the  cysticerci  may  atta 
a  considerable  size,  owing  to  the  fact  that  in  regions  in  which  they  are  unr 
strained  in  their  growth,  as  in  the  peritoneum,  the  bladder-like  body  groi 
freely.  When  in  the  fourth  ventricle  remarkable  irritative  s3rmptom8  may  1 
produced.  In  1884  I  saw  with  Friedliintler  in  Berlin  a  case  from  Riea 
wards  in  which  during  life  there  had  been  symptoms  of  diabetes  and  anor 
alous  nervous  symptoms.  Post  mortem,  the  cysticercus  was  found  benea 
the  valve  of  Vieussens,  prt^ssing  upon  the  floor  of  the  fourth  ventricle. 
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3.  Ocular. — Since  von  Graefe  demonstrated  the  presence  of  the  cysticer- 
tm  in  the  vitreous  humor  many  cases  have  been  placed  on  record,  as  it  is  a 
condition  easily  recognized. 

Except  in  the  eye,  the  diagnosis  can  rarely  be  made;  when  the  cysticerci 
ire  subcutaneous  one  may  be  excised.  It  is  possible  that  when  numerous 
throughout  the  muscles  they  may  be  seen  under  the  tongue,  in  which  situa- 
tion they  may  exist  in  the  pig  in  numbers. 

Eehinococcns  Disease. — The  hydatid  worms  or  echinococci  are  the  larvae 
of  Tctnta  echinococcus  of  the  dog.  This  is  a  tiny  cestode  not  more  than  4 
or  5  mm.  in  length,  consisting  of  only  three  or  four  segments,  of  which 
the  terminal  one  alone  is  mature,  and  has  a  length  of  about  2  mm.  and  a 
breadth  of  0.6  mm.  The  head  is  small  and  provided  with  four  sucking 
di^  and  a  rostellum  with  a  double  row  of  booklets.  This  is  an  exceedingly 
rare  parasite  in  the  dog.  Cobbold  states  that  he  has  never  met  with  a  natural 
specimen  in  England.  Leidy  had  not  one  in  his  large  collection.  I  did  not 
meet  with  an  instance  in  America ;  Curtice,  of  Washington,  found  it  once  in 
an  American  dog.  The  worms  are  so  small  that  they  may  be  readily  over- 
looked, since  they  form  small,  white,  thread-like  bodies  closely  adherent  among 
the  villi  of  the  small  intestines.  The  ripe  segment  contains  about  5,000  eggs, 
which  attain  their  development  in  the  solid  organs  of  various  animals,  particu- 
larly the  hog  and  ox,  more  rarely  the  horse  and  the  sheep.  In  some  countries 
man  is  a  common  intermediate  host,  owing  to  the  accidental  ingestion  of 
the  ova. 

Development. — The  little  six-hooked  embryo,  freed  from  the  egg-shell  by 
digestion,  burrows  through  the  intestinal  wall  and  reaches  the  peritoneal  cav- 
ity or  the  muscles ;  it  may  enter  the  portal  vessels  and  be  carried  to  the  liver. 
It  may  enter  the  systemic  vessels,  and,  passing  the  pulmonary  capillaries,  as  it 
is  protoplasmic  and  elastic,  may  reach  the  brain  or  other  parts.  Once  having 
reached  its  destination,  it  undergoes  the  following  changes:  The  booklets 
disappear  and  the  little  embryo  is  gradually  converted  into  a  small  cyst  which 
presents  two  distinct  layers — an  external,  laminated,  cuticular  membrane  or 
capsule,  and  an  internal,  granular,  parenchymatous  layer,  the  endocyst.  The 
little  cyst  or  vesicle  contains  a  clear  fluid.  There  is  more  or  less  reaction  in 
the  neighboring  tissues,  and  the  cyst  in  time  has  a  fibrous  investment.  When 
this  primary  cyst  or  vesicle  has  attained  a  certain  size,  buds  develop  from 
the  parenchymatous  layer,  which  are  gradually  converted  into  cysts,  present- 
ing a  structure  identical  with  that  of  the  original  cyst,  namely,  an  elastic 
chitinous  membrane  lined  with  a  granular  parenchymatous  layer.  These  sec- 
ondary or  daughter  cysts  are  at  first  connected  with  the  lining  membrane  of 
the  primary  cyst,  but  are  soon  set  free.  In  this  way  the  parent  cyst  as  it 
grows  may  contain  a  dozen  or  more  daugliter  cysts.  Inside  those  daughter 
C}'?tg  a  similar  process  may  occur,  and  from  buds  in  the  walls  granddaughter 
CT?t8  are  develojied.  From  the  granular  layer  of  the  parent  and  daughter 
<??t«  huds  arist*  which  develop  into  brood  capsules.  From  the  lining  mem- 
hrane  the  little  outgrowths  arise  and  gradually  develop  into  bodies  known  as 
Miceti,  which  represent  in  reality  tlie  head  of  tlio  Tivnia  vchlnococcuH  and 
prw^nt  four  sucking  disks  and  a  circle  of  booklets.  Each  scolex  is  capable 
*h«ii  transferred  to  the  intestines  of  a  dog  of  developing  into  an  adult  tape- 
worm.   The  difference  between  the  ovum   of  an  ordinary  tapeworm,   such 
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as  Tivnia  solium,  and  Twnia  echinococcus  is  in  this  way  very  striking.  In 
tlio  former  case  the  ovum  develoj)8  into  a  single  larva — Cysticercus  cellulota 
— whereas  the  egg  of  Twnia  ecliinococcus  develops  into  a  cyst  which  is  capt- 
hle  of  multiplying  enormously  and  from  the  lining  membrane  of  wUdi 
millions  of  larval  tapeworms  develop.  Ordinarily  in  man  the  development  of 
the  echinococcus  takes  ])lace  as  above  mentioned  and  by  an  endogenous  form 
in  which  the  secondary  and  tertiary  cysts  are  contained  within  the  primary; 
but  in  animals  the  formation  may  be  different,  as  the  buds  from  the  primary 
cyst  penetrate  between  the  layers  and  develoj)  externally,  forming  the  exoge- 
nous variety.  A  third  form  is  the  multilocular  echinococcus,  in  which  fonn 
the  primary  cyst  buds  develop  which  are  cut  off  completely  and  are  sur- 
rounded by  thick  cai)sules  of  a  connective  tissue,  which  join  together  and 
ultimately  form  a  hard  mass  represented  by  strands  of  connective  tissui 
inclosing  alveolar  spaces  about  the  size  of  peas  or  a  little  larger.  In  these 
spaces  are  found  the  remnants  of  the  echinococcus  cyst,  occasionally  the 
scolices  or  booklets,  but  they  are  often  sterile. 

The  fluid  is  limpid,  non-albuminous;  specific  gravity  1.005  to  1.009,  occa- 
sionally higher.  It  may  contain  sugar  and  succinic  acid,  and,  after  repeatec 
tapping  of  the  cyst,  albumin.  When  not  degenerated  the  hydatid  heads  oi 
the  characteristic  booklets  are  found  in  the  contents  of  the  cyst. 

Changes  in  the  Cyst. — It  is  not  known  definitely  how  long  the  echino- 
coccus remains  alive,  probably  many  years,  jmssibly  as  long  as  twenty  years. 
The  most  common  change  is  death  and  the  gradual  in8j)issation  of  the  contents 
and  conversion  of  the  cyst  into  a  mass  containing  j)utty-like  or  granular  ma- 
terial which  may  be  partially  calcified.  Remnants  of  the  chitinous  cyst  wall 
or  booklets  may  be  found.  These  obsolete  hydatid  cysts  are  not  infrequently 
found  in  the  liver.  A  more  serious  termination  is  rupture,  which  may  take 
place  into  a  serous  sac,  or  perforation  may  take  place  externally  when  tJM 
cysts  are  discharged,  as  into  the  bronchi  or  alimentary  canal  or  urinarj 
j)a88ages.  More  unfavorable  are  the  instances  in  which  rupture  occurs  into 
the  bile-passages  or  into  tlie  inferior  cava.  Recovery  may  follow  the  rupture 
and  discharge  of  the  hydatids  externally.  Sudden  death  has  been  known  to 
follow  the  rupture.  A  third  and  very  serious  mode  of  termination  is  sup- 
puration, which  may  occur  spontaneously  or  follow  rupture  and  is  found 
most  frequently  in  the  liver. 

Geographical  Distuiiu  tion  of  the  Echinococcus. — The  disease  pre- 
vails most  extensively  in  those  countries  in  wbicli  man  is  brought  into  close 
contact  with  the  dog,  particularly  when,  as  in  Australia,  the  dogs  are  used 
for  herding  sheep,  tlie  animal  in  which  the  larval  form  of  Tivnia  echinococcus 
is  most  often  found.  In  Iceland  the  cases  are  very  numerous.  In  Euroj)e  the 
disease  is  not  uncommon.  In  (treat  Britain  and  in  North  America  it  is 
rare,  and  a  majority  of  the  cases  are  in  foreigners.  Statistics  of  the  preva- 
lence of  the  disease*  in  America  have  been  published  by  Osier  (1882),  Som- 
mer  (lHl)r)-'9(i),  and  by  Lynn  (10(V>),  who  has  collected  *241  cases.  Of  these, 
130  cases  were  in  foreigners:  in  9*3  the  nationality  was  not  stated;  10  were 
negroes;  ^2  Canadians,  and  only  1  a  native  Anurican.  Fifty-six  cases  oc- 
curred in  Manitoba,  in  which  jirovinci*  tb«ri'  is  a  large  settlement  of  Ice- 
landers, who  have  brought  tlir  disease  with  them.  Only  one  instance  is 
known  in  a  Canadian-born  offspring  of  an  leelamlic  emigrant. 
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Distribution  in  the  Body. — Of  1,634  cases  comprised  in  the  statistics 
of  Davaine,  Bocker,  Finsen,  and  Neisser,  the  parasite  existed  in  the  liver  in 
820;  in  the  lung  or  pleura  in  137;  in  the  abdominal  organs,  including  the 
kidneyg,  bladder,  and  genitalia,  in  334;  in  the  nervous  system  in  122;  in  the 
dmilatory  system  in  42 ;  in  other  organs  179.  Of  the  241  cases  in  Lyon's 
leriee  in  America  the  liver  was  the  seat  in  177,  and  the  omentum,  peri- 
toneal cavity,  and  mesentery  in  26.  In  11  cases  cysts  were  passed  per  rectum, 
in  7  cases  cysts  or  booklets  were  expectorated,  and  in  2  cases  passed  per 
nrethram. 

Stkptoms. — 1.  Hydatids  of  the  Liver, — Small  cysts  may  cause  no  dis- 
tnibance;  large  and  growing  cysts  produce  signs  of  tumor  of  the  liver  with 
great  increase  in  the  size  of  the  organ.  Naturally  the  physical  signs  depend 
much  upon  the  situation  of  the  growth.  Near  the  anterior  surface  in  the 
ejHgastric  region  the  tumor  may  form  a  distinct  prominence  and  have  a  tense, 
finn  feeling,  sometimes  with  fluctuation.  A  not  infrequent  situation  is  to 
the  left  of  the  suspensory  ligament,  the  resulting  tumor  pushing  up  the  heart 
and  causing  an  extensive  area  of  dulness  in  the  lower  sternal  and  left  hypo- 
chondriac regions.  In  the  right  lobe,  if  the  tumor  is  on  the  posterior  sur- 
face, the  enlargement  of  the  organ  is  chiefly  upward  into  the  pleura  and  the 
vertical  area  of  dulness  in  the  posterior  axillary  line  is  increased.  Super- 
ficial cysts  may  give  what  is  known  as  the  hydatid  fremitus.  If  the  tumor 
u  palpated  lightly  with  the  flngers  of  the  left  hand  and  percussed  at  the  same 
time  with  those  of  the  right,  there  is  felt  a  vibration  or  trembling  movement 
which  persists  for  a  certain  time.  It  is  not  always  present,  and  it  is  doubtful 
whether  it  is  peculiar  to  the  hydatid  tumors  or  is  due,  as  Briangon  held,  to 
the  cdlirion  of  the  daughter  cysts.  Very  large  cysts  are  accompanied  by 
feelings  of  pressure  or  dragging  in  the  hepatic  region,  sometimes  actual  pain. 
The  general  condition  of  the  patient  is  at  flrst  good  and  the  nutrition  little, 
if  at  all,  interfered  with.  Unless  some  of  the  accidents  already  referred  to 
occur,  the  sjTnptoms  indeed  may  be  trifling  and  due  only  to  the  pressure  or 
wei^t  of  the  tumor. 

Historically,  one  of  the  most  interesting  cases  is  that  of  the  first  Lord 
Shaftesbury  (Achitopel),  who  had  a  tumor  below  the  costal  border  for  many 
tear?.  It  suppurated  and  was  o])encd  by  the  ]ihilosopher  John  Locke,  his 
physician,  who  descril)e8  with  great  detail  the  escape  of  the  bladder-like  bodies. 
Amon^  the  Shaftesbury  papers  in  the  Record  Office  are  several  other  cases 
collected  by  Locke;  the  disease  may  have  been  more  common  in  England  at 
that  period. 

Suppuration  of  the  cyst  changes  the  clinical  picture  into  one  of  pyap- 
mia.  There  are  rigors,  sweats,  more  or  less  jaundice,  and  rapid  loss  of 
'height.  Perforation  may  occur  into  the  stomach,  colon,  pleura,  bron- 
chi, or  eiternally,  and  in  some  instances  recovery  has  taken  place.  Per- 
fontion  has  occurred  into  the  pericardium  and  inferior  vena  cava;  in 
the  latter  case  the  daughter  cysts  have  been  found  in  the  heart,  plug- 
ging the  tricuspid  orifice  and  the  y)iilmonary  artery.  Perforation  of  the 
l«le-paft!apps  causes  intense  jaundice,  and  may  lead  to  suppurafivo  chol.in- 
pti*. 

An  interesting  symptom  connected  with  tlie  rupture  of  hydatid  cysts  is 
the  occurrence  of  urticaria,  which  may  also  follow  aspiration  of  the  cysts. 
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Brieger  has  separated  a  highly  toxic  material  from  the  fluid,  and  to 
symptoms  of  poisoning  may  be  due. 

Diagnosis. — Cysts  of  moderate  size  may  exist  without  producing 
toms.  Large  multiple  echinococci  may  cause  great  enlargement  with  i 
larity  of  the  outline,  and  such  a  condition  persisting  for  any  time  wi 
tention  of  the  health  and  strength  suggests  hydatid  disease.  An  irn 
painless  enlargement,  particularly  in  the  left  lobe,  or  the  presence  of  a 
smooth,  fluctuating  tumor  of  the  epigastric  region  is  also  very  sugg 
and  in  this  situation,  when  accessible  to  palpation,  it  gives  a  scnsatioi 
smooth  elastic  growth  and  possibly  also  the  hydatid  tremor.  When  su 
tion  occurs  the  clinical  picture  is  really  that  of  abscess,  and  only  th< 
tence  of  previous  enlargement  of  the  liver  with  good  health  would  pc 
the  fact  that  the  suppuration  was  associated  with  hydatids.  Syphili 
produce  irregular  enlargement  without  much  disturbance  in  the  health, 
times  also  a  very  definite  tumor  in  the  epigastric  region,  but  this  is  i 
firm  and  not  fluctuating.  The  clinical  features  may  simulate  cance 
closely.  In  a  case  which  I  reported  the  liver  was  greatly  enlarged  and 
were  many  nodular  tumors  in  the  abdomen.  The  post  mortem  showed 
mous  suppurating  hydatid  cysts  in  the  left  lobe  of  the  liver  whic 
perforated* the  stomach  in  two  places  and  also  the  duodenum.  The 
tum,  mesentery,  and  pelvis  also  contained  numerous  cysts.  As  a  rul 
clinical  course  of  the  disease  would  suffice  to  separate  it  clearly  from  c 
Dilatation  of  the  gall-bladder  and  hydronephrosis  have  both  been  mi 
for  hydatid  disease.  In  the  former  the  mobility  of  the  tumor,  its  shap 
the  mucoid  character  of  the  contents  suffice  for  the  diagnosis.  In  soi 
stances  of  hydrone])hro6is  only  the  exploratory  puncture  could  distil 
between  the  conditions.  More  frequent  is  the  mistake  of  confound 
hydatid  cyst  of  the  right  lobe  pushing  up  the  j)leura  with  pleural  effus 
the  right  side.  The  heart  may  be  dislocated,  the  liver  depressed,  an< 
ness,  feeble  l)reathing,  and  diminished  fremitus  are  present  in  both 
tions.  Frerichs  lays  stress  upon  tlie  different  character  of  the  line  o 
ness;  in  the  echinococcus  cyst  the  upper  limit  presents  a  curved  lin 
maximum  of  which  is  usually  in  the  scapular  region.  Suppurative  pi 
may  be  caused  by  the  perforation  of  the  cyst.  If  adhesions  result,  th( 
foration  takes  place  into  the  lung,  and  fragments  of  the  cysts  or  small  6 
ter  cysts  may  be  coughed  up.  For  diagnostic  purposes  the  exploratory 
ture  should  be  used.  As  stated,  the  fluid  is  usually  perfectly  clear  or  si 
opalescent,  the  reaction  is  neutral,  and  the  specific  gravity  varies  from 
to  1.009.  It  is  non-allniminous,  but  contains  chlorides  and  sometimes 
of  sugar.  ITooklets  may  be  found  either  in  the  clear  fluid  or  in  th( 
purating  cysts.  They  are  sometimes  absent,  however,  as  the  cyst  m 
sterile. 

2,  Echinocorrus  of  the  Tirspiratonf  Sjfstem. — Of  809  cases  of  sing 
datid  cyst  collected  by  Tlmnias  in  Australia,  the  lung  was  affected  i] 
cases.  Of  *>?11  Anirrican  eases,  in  lf>  the  ])]eura  or  hmg  was  affected, 
larva*  may  develop  primarily  in  thr  pleura  and  attain  a  large  size, 
symptoms  are  at  first  tli()S(»  of  eonipnssion  of  llie  lung  and  dislocation  • 
heart.  The  ])hysieal  signs  are  thosc^  of  fluid  in  the  pleura.  The  line  o 
ness  may  be  quite  irregular.    As  in  the  echinococcus  of  the  liver,  the  g" 
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(onditiGii  of  the  patient  may  be  excellent  in  spite  of  the  existence  of  extensive 
jiseiise.  Pleurisy  is  rarely  excited.  The  cy&ts  may  become  inflamed  and 
perforate  the  chest  wall.  Gary  and  Lyon  have  analyzed  40  cases  of  primary 
edunococcus  cyst  of  the  pleura ;  death  results  in  a  majority  of  the  cases  from 
die  toxamia  following  the  rupture  and  the  absorption  of  the  fluid  or  from 
fte  sepds  following  suppuration. 

Echinococci  occur  more  frequently  in  the  lung  than  in  the  pleura.  If 
BBilI,  they  may  exist  for  some  time  without  causing  serious  symptoms.  In 
tbdr  growth  they  compress  the  lung  and  sooner  or  later  lead  to  inflamma- 
tory processes,  often  to  gangrene,  and  the  formation  of  cavities  which  connect 
▼iflithe  bronchi.  Fragments  of  membrane  or  small  cysts  may  be  expectorated. 
Hemorrhage  is  not  infrequent.  Perforation  into  the  pleura  with  empyema 
tt  common.  A  majority  of  the  cases  are  regarded  during  life  as  either  phthi- 
fis  or  gangrene,  and  it  is  only  the  detection  of  the  characteristic  membranes 
or  the  booklets  which  leads  to  the  diagnosis.  Of  a  series  of  21  cases,  17  re- 
covered; 5  of  the  cases  suppurated  (C.  H.  Fleming,  Victoria,  persopal  com- 
nimication). 

3.  Echinococcus  of  the  Kidneys. — In  the  collected  statistics  referred  to 
ibove  the  genito-urinary  system  comes  second  as  the  seat  of  hydatid  disease, 
though  here  the  affection  is  rare  in  comparison  with  that  of  the  liver.  Of 
the  241  American  cases,  there  were  17  in  which  the  kidneys  or  bladder  were 
inTolved.  The  kidney  may  be  converted  into  an  enormous  cyst  resembling  a 
hydronephrosis. 

The  diagnosis  is  only  possible  by  puncture  and  examination  of  the  fluid. 
The  cyst  may  perforate  into  the  pelvis  of  the  kidney,  and  portions  of  the 
membrane  or  cysts  may  be  discharged  with  the  urine,  sometimes  producing 
renal  colic.  I  have  reported  a  case  in  which  for  many  months  the  patient 
piffed  at  intervals  numbers  of  small  cysts  with  the  urine.  The  general  health 
WIS  little  if  at  all  disturbed,  except  by  the  attacks  of  colic  during  the  pas- 
age  of  the  parasites. 

4.  Echinococcus  of  the  Nervous  System. — The  common  cystic  disease  of 
the  choroidal  plexuses  has  been  mistaken  for  hydatids.  Davies  Thomas,  of 
Australia,  has  tabulated  97  cases,  including  some  of  the  Cysticercus  cellu- 
'<w.  According  to  his  statistics,  the  cyst  is  more  common  on  the  right  than 
wi  the  left  side,  and  is  most  frequent  in  the  cerebrum. 

The  sMnptoms,  very  indefinite,  as  a  rule  are  those  of  tumor.  Persistent 
headache,  convulsions,  either  limited  or  general,  and  gradually  developing 
I'lindnepg  have  been  prominent  features  in  many  cases. 

Xaltilocular  Echinococcus. — ^This  form  merits  a  brief  separate  descrip- 
tion, as  it  differs  so  remarkably  from  the  usual  type.  It  has  been  met  with 
^•nly  in  Bavaria,  Wiirttemberg,  tlie  adjacent  districts  of  Switzerland,  and 
•^theTyroL  Possett  has  reported  13  cases  from  von  Rokitansky^s  clinic  at 
'Dnsbnjck.  In  the  United  States  six  cases  have  been  described,  chiefly  in 
Oermans.  Delafield  and  Prudden's  patient  had  lived  there  five  years,  and 
^orayear  before  his  death  had  been  jaundiced.  A  fiuctuating  tumor  was 
''^nnd  in  the  right  flank,  apparently  connected  with  the  liver.  This  was 
'^I'^cd,  and  death  followed  from  haemorrhage.  In  Oertel's  case  the  patient 
had  lived  there  ten  years.  He  was  deeply  jaundiced,  and  had  a  tumor  mass 
^  the  right  border  of  the  liver,  which  was  enlarged.    Bacon  resected  a  cyst 
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fmni  the  Mi  lolir  of  the  liver.  'Hip  ])rimarv  tiiinnr  presents  irrptrularlj 
foriJied  cavities  separated  fruru  each  iitljor  by  .straii<!ti  nf  eoiiiieetive  tL^stii 
and  lined  with  the  eehinococciis  jiu^mbrane.  The  ca\  itie^i  are  filled  with  i 
gelatiDous  material,  so  that  the  tumor  has  very  nnieh  the  appearance  of  i 
alveolar  colloid  cancer.  It  is  quite  possible  that  a  sptTial  form  of  ta 
eehinococcus  re|jresents  the  adult  typt*  of  this  peculiar  parasite.  Tills  foe 
is  almost  exclusively  confined  t<»  the  liver,  and  the  syniptonis  resemble  mori 
those  of  tumor  or  cirrhosis.  The  liver  is,  as  a  rule,  enlarged  and  smooth,  mit 
irregular  as  in  presence  of  the  ordinary'  echinococcus.  Jaundice  is  a  com* 
mon  symptonu  The  spleen  is  usually  enlarged,  there  is  progressive  emacia^ 
tion,  and  Itiward  the  clnsc  bajuinrrliages  are  common. 

Treatment  of  Echinococcus  Disease,— Medicines  are  of  no  avail  Post 
mortem  reports  show  that  in  a  considerable  number  of  cases  the  parasit* 
dies  and  the  cyst  becomes  harudess.  Operative  measures  should  lie  resorted 
to  when  the  cyst  is  large  or  tronblesome.  The  simple  aspiration  of  the  con- 
tents has  been  successful  in  a  large  number  of  cases,  and  may  l>e  tried  befofe 
the  nH>re  radical  procedure  of  incision  and  evacuation  of  the  cysts.  Sup- 
puration has  occasionally  followed  the  puncture.  Injections  into  the  M 
should  not  he  ju'aeticed.  With  modern  methods  surgeons  now  open  and 
evaciiate  the  eehinococeus  cysts  with  great  boldness,  and  the  Australian  ra^ 
ords,  which  are  the  most  numerous  and  imjiortant  on  this  subject,  show  that 
recovery  is  the  rule  in  a  large  proportion  of  the  cases.  Suppurative  cysts  ifl 
the  liver  should  he  treated  as  abscess.  Naturally  the  outlook  18  less  favo^ 
able.  The  jjraetical  treatment  of  hydatid  disease  has  been  greatly  advance! 
by  Australian  surgeons.  The  works  of  the  Australian  physicians,  Jame 
Graham  and  Thomas,  may  be  consulted  for  interesting  details  in  diag 
and  treatment. 

Sparganum  mansoni  is  a  larval  bothriocephalus  met  with  in  Japan 
China,  usually  in  the  sulicutaneous  tissues,  the  adult  form  of  which  is 
known. 

m.    DISEASES  CAUSED  BY  NEMATODES 


1.  A8CARTASIS 

Ascaris  lambricoides,  the  most  common  human  parasite,  is  found  ehie 
in  children.  The  female  is  from  7  to  12  inclies  in  length,  the  male  froi 
4  to  K  inches.  In  form  it  is  cylindrical,  pointed  at  both  ends,  with  a  yd- 
lowish-lirown,  sometimes  a  slightly  reddish  cu[ai\  Four  longitudinal  l»anJs 
can  he  seen,  and  it  is  striated  transversely.  The  ova,  which  are  sometimes 
found  in  large  numliers  in  the  fieces,  are  small,  lirownish-red  in  color,  ellip- 
ticaU  and  have  a  very  thick  covering.  They  measure  0.075  mm,  in  length  and 
0.058  mni,  in  width.  The  life  history  has  been  demonstrated  to  l>e  *'direct** — 
♦•  e.^  without  intermediate  host.  The  parasite  occupies  the  upj>er  portion  of 
the  small  intestine.  Usually  not  more  than  one  or  two  are  present,  but  oc» 
casionally  they  occur  in  enormous  niimhers.  The  migrations  are  peculiar. 
They  may  pass  into  the  stomach,  whence  they  may  be  ejected  by  vomiting, 
or  they  may  crawl  nj^  the  tpsofihagus  and  enter  the  pharynx,  from  which  they 
may  be  withdrawn,     A  child  under  my  care  in  the  smallpox  department  of 
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the  Montreal  General  Hospital,  during  convalescence,  withdrew  in  this  way 
more  than  thirty  round  worms  within  a  few  weeks.  In  other  instances  the 
wonn  reaches  the  larynx,  and  has  been  known  to  produce  fatal  asphyxia,  or, 
piflBing  into  the  trachea,  to  cause  gangrene  of  the  lung.  They  may  go  through 
the  Eustachian  tube  and  appear  at  the  external  meatus.  The  worms  have 
been  found  in  extraordinary  numbers  in  the  bile-ducts.  Bemarkable  speci- 
mens exist  in  the  Dupuytren,  the  Wistar-Horner  (Philadelphia),  and  the 
Ketley  Museums.  Chalmers  (Ceylon)  and  Leys  (IT.  S.  N.)  have  called 
attention  to  their  importance  in  causing  abscess  of  the  liver.  Ebstein  reports 
certain  markings,  strangulations,  on  the  round  worms,  as  if  they  had  been 
nipped  in  the  bile-ducts !  The  bowel  may  be  blocked,  or  in  rare  instances  an 
nfcer  may  be  perforated.    Even  the  healthy  bowel  wall  may  be  penetrated. 

A  peculiarly  irritating  substance,  often  evident  to  the  sense  of  smell  in 
handling  specimens,  is  formed  by  the  round  worms.  Peiper  and  others  sug- 
geit  that  the  nervous  symptoms,  sometimes  resembling  those  of  meningitis, 
are  due  to  this  poison.  Chauffard,  Marie,  and  Tauchon  have  gone  still  f  ur- 
th»,  and  report  a  remarkable  condition  of  fever,  intestinal  symptoms,  foul 
breath,  and  intermittent  diarrhoea  in  connection  with  the  presence  of  lum- 
bricoides.  They  call  it  typho-lumbricosis.  The  febrile  condition  may  con- 
tinne  for  a  month  or  more.  There  may  be  eosinophilia  to  25  to  30  per  cent., 
and  in  some  cases  a  marked  anaemia.  The  question  of  the  toxins  produced 
bj  intestinal  parasites  is  still  an  open  one. 

A  few  parasites  may  cause  no  disturbance.  In  children  there  are  irrita- 
tife  symptoms  usually  attributed  to  worms,  such  as  restlessness,  irritability, 
piddng  at  the  nose,  grinding  of  the  teeth,  twitchings,  or  convulsions. 

Treatment — Care  should  be  taken  to  avoid  auto-infection  by  thorough 
ladling  after  defecation,  and  those  infected  should  not  be  allowed  to  prepare 
food  or  serve  it  to  others.  It  is  well  to  give  soft  diet  on  the  day  previous 
and  give  a  dose  of  castor  oil  the  night  before  treatment.  Santonin  is  usually 
«fficient  given  in  the  morning  in  doses  of  one  grain  (0.065  gm.)  for  a  small 
child,  and  three  to  five  grains  (0.2  to  0.3  gm.)  for  an  adult.  One  to  two 
grains  of  calomel  should  be  given  with  it.  Three  hours  later  a  good  dose 
of  saline  should  be  given.  This  should  be  done  two  mornings  in  succes- 
«on  and  repeated  in  a  week  if  worms  or  eggs  are  again  passed.  The  occa- 
flonal  unpleasant  effects  of  santonin  (yellow  vision,  vertigo)  should  be 
explained  beforehand.  If  santonin  is  not  effectual  male  fern  or  thymol  may 
IwgiTen. 

Oxynris  vermiciilaris  (Thread- worm;  Pin-worm). — This  common  para- 
site occupies  the  rectum  and  colon.  The  male  measures  about  4  mm.  in 
kDgth,  the  female  about  10  mm.  They  produce  great  irritation  and  itching, 
PWticnlarly  at  night,  symptoms  wliich  become  intensely  aggravated  by  the 
Mctumal  migration  of  the  parasites.  The  oxyuris  may  traverse  the  intes- 
^  wall,  and  has  been  found  in  the  peritoneal  cavity,  whore  they  may  form 
^^inous  tubercles  in  Douglas's  fossa  or  peri-rectal  abscesses. 

The  patients  become  extremely  restless  and  irritable,  the  sleep  is  often 
^wbed,  and  there  may  be  loss  of  appetite  and  anapTnia.  Though  most 
^on»non  in  children,  the  parasite  occurs  at  all  ages. 

The  worm  is  readily  detected  in  the  faeces.  Infection  prohal)ly  takes  place 
^l^gh  the  water,  or  possibly  through  salads,  such  as  lettuce  and  cresses.    A 
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person  the  subject  of  tlie  worms  passes  ova  in  large  numbers  in  the  fsces,  and 
the  possibility  of  re-infection  must  be  scrupulously  guarded  against. 

Treatment, — Every  care  should  be  taken  to  avoid  auto-infection  or  the 
infection  of  others,  by  care  in  cleansing  the  anus  and  perineum,  and  thor 
ough  washing  of  the  hands  after  defecation.  Auto-infection  is  often  re 
sponsil)le  for  the  persistence  of  the  disease.  Treatment  must  be  directed  ti 
the  removal  of  the  worms  both  from  the  small  intestine  and  rectum.  San 
tonin  and  calomel  are  useful,  given  as  in  ascaris  infection,  and  for  seven 
days.  Thymol  and  naphthalein  are  also  used.  To  remove  the  worms  froD 
the  rectum  injections  are  required  which  should  be  retained  as  long  as  poi 
sible;  it  is  well  to  wash  out  the  bowel  before  giving  tliem  and  the  injectio: 
need  not  be  over  six  ounces.  Cold  solutions  of  salt  and  water,  ice  watei 
vinegar  (1  to  40),  infusion  of  quassia  (one  ounce  of  quassia  chips  to 
pint  of  water),  lime  water,  carbolic  acid  (1  to  500),  may  be  employed  an 
should  be  used  daily  for  two  weeks.  For  the  itching,  carbolated  vaseline,  th 
gall  and  opium  ointment,  or  menthol  (5  per  cent.)  in  vaseline  may  \ 
employed.    . 

2.    TBICHINIA8IS 

The  Trichina  or  Trichinella  spiralis  in  its  adult  condition  lives  in  tli 
small  intestine.  The  disease  is  j)roduced  by  the  embryos,  which  pass  froi 
the  intestines  and  reach  the  voluntary  muscles,  where  they  finally  beconi 
encapsulated  larvae — muscle  trichinae.  It  is  in  the  migration  of  the  embryc 
(possibly  from  poisons  produced  by  them)  that  the  group  of  symptom 
known  as  trichiniasis  is  produced. 

The  ovoid  cysts  were  described  in  human  muscle  by  Tiedcmann  in  182i 
and  by  Hilton  in  1832 ;  the  parasite  was  figured  and  named  by  Bichard  Owei 
Leidy  in  1845  described  it  in  the  pig.  For  a  long  time  the  trichina  m 
looked  upon  as  a  pathological  curiosity;  but  in  1860  Zenker  discovered  in 
girl  in  the  Dresden  Hospital,  who  liad  symptoms  of  typhoid  fever,  both  ti 
intestinal  and  muscle  forms,  and  established  their  connection  with  a  seriov 
and  often  fatal  disease. 

Description  of  the  Parasites. — (a)  Adult  or  intestinal  form.  Tlie  femal 
measures  from  3  to  4  mm. ;  the  male,  1.5  mm.,  and  has  two  little  projectioi 
from  the  hinder  end. 

(b)  Tlie  larva  or  muscle  trichina  is  from  0.6  to  1  mm.  in  length  and  lie 
coiled  in  an  ovoid  capsule,  which  is  at  first  translucent,  but  subsequent! 
opaque  and  infiltrated  with  lime  salts.  The  worm  presents  a  pointed  hea 
and  a  soniewliat  rounded  tail. 

When  flesh  containing  the  trichinae  is  eaten  by  man  or  by  any  animal  i 
which  the  developniont  can  take  place,  the  capsules  are  digested  and  th 
trichina?  set  free.  They  pass  into  the  small  intestine,  and  about  the  tbir 
day  attain  their  full  growth  and  become  sexually  mature.  Virchow's  exper 
ments  hav(*  shown  that  on  the  sixth  or  seventh  day  the  embryos  are  full 
developed.  The  young  j)rodueed  by  each  female  trichina  have  been  est 
mated  at  several  hundred.  Leuckart  thought  that  various  broods  are  devei 
oped  in  succession,  and  that  as  many  as  a  thousand  embryos  may  be  pre 
duced  by  a  single  worm.    The  time  from  the  ingestion  of  the  flesh  containin 
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the  muscle  trichins  to  the  development  of  the  brood  of  embryos  in  the  in- 
testines is  from  seven  to  nine  days.  The  female  worm  penetrates  the  intes- 
tinal wall  and  the  embryos  are  probably  discharged  directly  into  the  lymph 
^Mcee,  thence  into  the  venous  system,  and  by  the  blood  stream  to  the  muscles, 
rtich  constitute  their  seat  of  election.  J.  Y.  Graham  reviewed  the  question 
of  the  mode  of  transmission  in  an  exhaustive  monograph,  and  he  gives 
itrong  arguments  in  favor  of  the  transmission  through  the  blood  stream. 
They  have  been  found  in  the  blood  early  in  the  infection  and  since  the 
dmonitration  of  their  presence  by  Herrick  and  Janeway  they  have  been 
Ken  by  a  number  of  observers.  After  a  preliminary  migration  in  the  inter- 
muKuIar  connective  tissue  they  penetrate  the  primitive  muscle-fibres,  and  in 
ibont  two  weeks  develop  into  the  full-grown  muscle  form.  In  this  process 
an  interstitial  myositis  is  excited  and  gradually  an  ovoid  capsule  develops 
ibont  the  parasite.  Two,  occasionally  three  or  four,  worms  may  be  seen 
lithin  a  single  capsule.  This  process  of  encapsulation  has  been  estimated 
to  take  about  six  weeks.  Within  the  muscles  the  parasites  do  not  undergo 
further  change.  Gradually  the  capsule  becomes  thicker,  and  ultimately  lime 
ttlts  are  deposited  within  it.  This  change  may  take  place  in  man  within 
four  or  five  months.  In  the  hog  it  may  be  deferred  for  many  years.  The 
calcification  renders  the  cyst  visible,  and,  since  first  seen  by  Tiedemann  and 
Hilton,  these  small,  opaque,  oat-shaped  bodies  have  been  familiar  objects  to 
demonstrators  of  normal  and  morbid  anatomy.  The  trichinsB  may  live  within 
the  muaclos  for  an  indefinite  period.  They  have  been  found  alive  and  ca- 
pable of  developing  as  late  as  twenty  or  even  twenty-five  years  after  their 
entrance  into  the  system.  In  many  instances,  however,  the  worms  are  com- 
pletely calcified.  The  trichina  has  been  found  or  "raised'*  in  twenty-six 
liferent  species  of  animals  (Stiles).  Medical  literature  abounds  in  refer- 
ences to  its  presence  in  fish,  earthworms,  etc.,  but  these  parasites  belong  to 
other  genera.  In  fseeal  examinations  for  the  parasite  it  is  well  to  remember 
that  the  "cell  body  of  the  anterior  portion  of  the  intestine  is  a  diagnostic 
criterion  of  the  T.  spiralis.  Experimentally,  guinea-pigs  and  rabbits  are 
readily  infected  by  feeding  them  with  muscle  containing  the  larval  form. 
Dogs  are  infected  with  difficulty ;  cats  more  readily.  Experimentally,  animals 
wmetimes  die  of  the  disease  if  large  numbers  of  the  parasites  have  been  eaten. 
In  the  hog  the  trichinsB,  like  the  cysticerci,  cause  few  if  any  symptoms.  An 
Mrtnal  the  muscles  of  which  are  swarming  with  living  trichinse  may  be  well 
nourished  and  healthy-looking.  An  important  point  also  is  the  fact  that  in 
the  hop  the  capsule  does  not  readily  become  calcified,  so  that  the  parasites  are 
Dot  visible  as  in  the  human  muscles. 

The  tnatomical  changes  are  chiefly  in  the  voluntary  muscles.  The  tri- 
ehinap  enter  the  primitive  muscle  bundles,  which  undergo  granular  degenera- 
tion with  marked  nuclear  proliferation.  There  is  a  local  myositis,  and 
pidually  about  the  parasite  a  cyst  wall  is  formed.  These  changes,  as  well 
«*  the  remarkable  alterations  in  the  blood,  have  been  described  in  full  by 
Bfotn.  Cohnheim  has  described  a  fatty  degeneration  of  the  liver  and  en- 
'•fgement  of  the  mesenteric  glands.  At  the  time  of  death,  in  the  fourth  or 
fifth  week  or  later,  the  adult  trichinae  are  still  found  in  the  intestines. 

bddence. — Man  is  infected  by  eating  the  flesh  of  trichinous  hogs.  In 
^'^nnany,  where  a  thorough  and  systematic  microscopic  examination  of  all 
21 
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swine  flesh  is  made,  the  proportion  of  trichinous  hogs  is  about  1  in  1,852. 
StatiFticB  are  not  available  in  England.  In  America  inspections  have  been 
made  since  1892.  The  percentage  of  animals  found  infected  has  rangid 
from  1.04  to  1.95.  In  1883,  in  conjunction  with  A,  W.  Clement,  I  eiamiiid 
1,000  hogs  at  the  Montreal  abattoir,  and  found  only  4  infected. 

Modes  of  Infection.— The  danger  of  infection  depends  entirely  tipon  tba 
mode  of  preparation  of  the  flesh.  Thorough  cooking,  so  that  all  parts  of 
the  meat  reach  the  boiling  point,  destroys  the  parasites;  but  in  large  jointi 
the  central  portions  are  often  not  raised  to  this  temperature.  The  frequency 
of  the  disease  in  different  countries  depends  largely  upon  the  habits  of  tbe 
people  in  the  preparation  of  pork*  In  North  Germany,  where  raw  ham  and 
Wurst  are  freely  eaten,  the  greatest  number  of  instances  have  occurred.  In 
South  Germany*  France,  and  England  cases  are  rare.  In  the  ITnited  Statei 
the  greatest  number  of  persons  attacked  have  been  Germans,  Salting  anA' 
smoking  the  flesh  are  not  always  suthcieot,  and  the  Havre  experiment! 
showed  that  animals  are  readily  infected  when  fed  with  portions  of  tlift 
pickled  or  the  smoked  meat  as  prepared  in  America.  Carl  Fraenkel,  how- 
ever, states  that  the  experiments  on  this  point  have  been  negative,  and  t 
it  is  very  doubtful  if  any  eases  of  trichiniasis  in  Germany  have  been  caused 
!jy  American  pork.  Germany  hag  yet  to  show  a  single  case  of  trichiniasis  due 
to  pork  of  unquestioned  American  origin. 

Frequency  of  Infectionp^H,  D.  Williams,  of  Buffalo,  made  a  thorough 
study  of  the  muscle  from  505  unselected  autopsies,  and  found  27  cases  ol 
trichiniasis,  5.3  per  cent.  The  subjects  had  all  dietl  of  causes  other  t 
trichiniasis.  This  important  study  shows  how  widespread  is  the  di 
and  that  in  reality  we  frequently  overlook  the  sporadic  form. 

The  disease  occurs  in  groups  or  outbreaks  in  which  from  a  dozen 
several  hundred  individuals  are  attacked,  and  in  sporadic  cases  which  hate 
been  shown  of  late  years  to  be  not  infrequent.  In  the  epidemics  a  large^ 
number  of  persons  are  infected  from  one  source;  in  the  two  famous  oat-j 
breaks  of  Hedersleben  and  Emer&leben  337  and  2hO  individuals  were  at- 
tacked. In  the  United  States  Stiles  estimates  that  there  have  been  more 
than  1,000  small  outbreaks.  The  discovery  in  my  wards  at  the  Johns  Hoj)- 
kins  Hospital  by  T.  K,  Brown  of  the  eosinophilia  in  the  disease  has  led  to 
the  much  more  frequent  detection  of  the  sporadic  cases,  and*  this  form  oi 
the  disease  is  not  at  all  uncommon  in  the  United  States. 

Symptoms*  — The  ingestion  of  triehinous  flesh  is  not  necessarily  follo^ 
by  the  disease.     When  a  limited  number  are  eaten  only  a  few  embryos 
to  the  muscles  and  may  cause  no  symptoms.     Well-characterized  cases  p 
sent  a  gastro-intestinal  period  and  a  period  of  general  infection. 

In  the  course  of  a  few  days  after  eating  the  infected  meat  there  are  si 
of  gastro-intestinal  disturbance — pain  in  the  abdomen,  loss  of  appetite,  vom- 
iting, and  sometimes  diarrhoea.     The  preliminary  symptoms,  however,  are  b; 
no  means  constant,  and  in  some  of  the  large  epidemics  cases  have  been  ol 
served  in  which  they  have  been  absent.     In  other  instances  the  gastro-int 
tinal  features  have  been  marked  from  the  outset,  and  the  attack  has  resembb 
cholera  nostras.     Pain  in  different  parts  of  the  body,  general  debility,  ani 
weakness  have  been  noted  in  some  of  the  epidemics. 

The  invasion  symptoms  occur  between  the  seventh  and  the  tenth  day, 
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gometimes  not  until  the  end  of  the  second  week.  There  is  fever,  except  in 
Ten'  mild  cases.  Chills  are  not  common.  The  thermometer  may  register 
102**  or  104®  F.,  and  the  fever  is  usually  remittent  or  intermittent.  The  mi- 
gration of  the  parasites  into  the  muscles  excites  a  more  or  less  intense  myositis, 
which  is  characterized  by  pain  on  pressure  and  movement,  and  by  swelling 
and  tension  of  the  muscles,  over  which  the  skin  may  be  oedematous.  The 
limbs  are  placed  in  the  positions  in  which  the  muscles  are  in  least  tension. 
The  involvement  of  the  muscles  of  mastication  and  of  the  larynx  may  cause 
difBculty  in  chewing  and  swallowing.  In  severe  cases  the  involvement  of 
the  diaphragm  and  intercostal  muscles  may  lead  to  intense  dyspnoea,  which 
sometimeB  proves  fatal.  (Edema,  a  feature  of  great  importance,  may  be  early 
in  the  face,  particularly  about  the  eyes.  Later  it  occurs  in  the  extremities 
when  the  swelling  and  stiffness  of  the  muscles  are  at  their  height.  Profuse 
sweats,  tingling  and  itching  of  the  skin,  and  in  some  instances  urticaria, 
hiTe  been  described. 

Blood. — A  marked  leucocytosis,  which  may  reach  above  30,000,  is  usually 
present.  A  special  feature  is  the  extraordinary  increase  in  the  number  of 
eoginophilic  cells,  which  may  comprise  more  than  50  per  cent,  of  all  the 
lencoej-tes.  There  were  in  four  years,  in  the  Johns  Hopkins  Hospital,  7 
cases  in  which  the  eosinophilia  was  most  pronounced.  In  4  of  them  the 
diagnosis  was  actually  suggested  by  the  great  increase  in  the  eosinophiles ; 
in  1  case  they  reached  68  per  cent,  of  the  total  number  of  leucocytes. 

The  general  nutrition  is  much  disturbed  and  the  patient  becomes  emaci- 
ated and  often  ansemic,  particularly  in  the  protracted  cases.  The  patellar 
tendon  reflex  may  be  absent.  The  patients  are  usually  conscious,  except  in 
cases  of  very  intense  infection,  in  which  the  delirium,  dry  tongue,  and 
tremor  give  a  picture  suggesting  typhoid  fever.  In  addition  to  the  dyspnoea 
present  in  the  severer  infections,  there  may  be  bronchitis,  and  in  the  fatal 
cases  pneumonia  or  pleurisy.  In  some  epidemics  polyuria  has  been  a  com- 
mon symptom.     Albuminuria  is  frequent. 

The  intensity  and  duration  of  the  symptoms  depend  entirely  upon  the 
grade  of  infection.  In  the  mild  cases  recovery  is  complete  in  from  ten  to 
fourteen  days.  In  the  severe  forms  convalescence  is  not  established  for  six 
OT  eight  weeks,  and  it  may  be  months  before  the  patient  recovers  the  mus- 
cular strength.  One  patient  in  the  Hedersleben  epidemic  was  weak  cisjht 
years  after  the  attack. 

Of  72  fatal  cases  in  the  Hedersleben  epidemic,  the  greatest  mortality 
occurred  in  the  fourth  and  fifth  and  sixth  weeks;  namely,  52  cases.  Two 
^rf  in  the  second  week  with  severe  choleraic  symptoms. 

The  mortality  has  ranged  in  different  outbreaks  from  1  or  2  per  cent,  to 
30  per  cent.  In  the  Hedersleben  epidemic  101  persons  died.  Among  456 
cttes  reported  in  the  United  States  there  were  122  deaths. 

The  propiosis  depends  much  upon  the  quantity  of  infected  moat  which 
^  been  eaten  and  the  number  of  trichina;  which  mature  in  the  intestines. 
In  children  the  outlook  is  more  favorable.  Early  diarrhcra  and  moderately 
intense  gastro-intestinal  symptoms  are,  as  a  rule,  more  favorable  than  con- 
stipation. 

Biagaofit. — The  disease  should  always  be  suspected  when  a  large  birth- 
<laT  party  or  Fesi  among  Germans  is  followed  by  cases  of  apparent  typhoid 
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fever.  The  parasites  may  l)e  found  in  the  remnants  of  the  ham  or  sausageB 
used  on  the  occasion.  The  worms  may  be  discovered  in  the  stools.  The 
stools  should  be  spread  on  a  glass  plate  or  black  background  and  examined 
with  a  low-power  lens,  when  the  trichinae  are  seen  as  small,  glistening,  silvery 
threads.  In  doubtful  cases  the  diagnosis  may  be  made  by  the  removal  of  a 
small  fragment  of  muscle  under  cocaine  anaesthesia.  The  disease  may  be 
mistaken  for  rheumatic  fever,  particularly  ,as  the  pains  are  so  severe  on 
movement,  but  there  is  no  special  swelling  of  the  joints.  The  great  increase 
in  the  eosinophilcs  in  the  blood  is  a  most  suggestive  point  in  diagnosis.  The 
tenderness  is  in  the  muscles  both  on  pressure  and  on  movement.  The  in- 
tensity of  the  gastro-intestinal  symptoms  in  some  cases  has  led  to  the  diag- 
nosis of  cholera.  Many  of  the  former  epidemics  were  doubtless  described 
as  typhoid  fever,  which  the  severer  cases,  owing  to  the  prolonged  fever,  the 
sweats,  the  delirium,  dry  tongue,  and  gastro-intestinal  symptoms,  somewhat 
resemble.  The  pains  in  the  muscles,  with  tension  and  swelling,  oedema,  par- 
ticularly about  the  eyes,  and  shortness  of  breath,  are  the  most  important 
diagnostic  points. 

Prophylaxis.— It  is  not  definitely  known  how  swine  become  diseased.  It 
has  been  thought  that  they  are  infected  from  rats  about  slaughter-hoases, 
but  it  is  just  as  reasonable  to  believe  that  the  rats  are  infected  by  eating 
portions  of  the  trichinous  flesh  of  swine.  The  swine  should,  so  far  as  pos- 
sible, be  grain-fed,  and  not,  as  is  so  common,  allowed  to  eat  offal.  The  most 
satisfactory  prophylaxis  is  the  complete  cooking  of  pork  and  sausages,  and 
to  this  custom  in  England,  France,  South  Germany,  and  the  United  States 
immunity  is  largely  due. 

Treatment. — If  it  has  been  discovered  within  twenty-four  or  thirty-six 
hours  that  a  large  number  of  persons  have  eaten  infected  meat,  the  indica- 
tions are  to  thoroughly  evacuate  the  gastro-intestinal  canal.  Calomel  (gr. 
ii,  0.13  gm.)  should  be  given  at  once  and  repeated  in  two  hours.  Four 
hours  after  the  second  dose  half  an  ounce  of  castor  oil  or  magnesium 
sulphate  should  be  given  and  repeated  if  necessary.  An  enema  should  be 
given  unless  the  bowels  move  freely.  Glycerin  has  been  recommended  in 
large  doses,  in  order  that  by  passing  into  the  intestines  it  may  by  its  hygro- 
scopic properties  destroy  the  worm.  Male  fern,  kamala,  santonin,  and  thymol 
have  all  been  recommended  in  this  stage.  Turpentine  may  be  tried  in  full 
dopes.  There  is  no  doubt  that  diarrhoea  in  the  first  week  or  ten  days  of  the 
infection  is  distinctly  favorable.  The  indications  in  the  stage  of  invasion 
are  to  relieve  the  pains,  to  secure  sleep,  and  to  support  the  patient's  strength. 
There  are  no  medicines  which  have  any  influence  upon  the  embryos  in  theii 
migration  through  the  muscles. 

3.     ANKYLOSTOMIASIS 
(Tlookworm  Disease) 

Sjmonyms. — One  of  the  most  important,  widespread  of  all  metazoan  in- 
fections, variously  known  as  uncinariasis;  anaemia  of  miners,  bricklayers, 
tunnel-workers;  tropical  and  Egyptian  chlorosis. 

History. — For  three  centuries  the  disease,  but  not  its  nature,  was  recog- 
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nized  in  the  tropics  under  various  names.  Dubini,  in  1838,  first  described 
the  worms,  and  gave  the  name  from  the  curved  or  bent  appearance  of  the 
month.  In  1853  and  1854  Bilhartz  and  Griesinger  recognized  the  relation 
cf  the  parasites  to  the  anaemia  and  dropsy.  In  South  America  in  1866 
Wucherer  called  attention  to  the  frequency  of  the  disease  in  negro  slaves. 
In  the  "seventies*^  and  "eighties'*  of  the  last  century  the  anaemia  of  brick- 
vorkere  in  Italy  and  of  miners  and  tunnel  diggers  was  shown  to  be  due 
to  this  parasite.  Occasional  statements  were  made  as  to  the  occurrence  of 
the  disease  in  the  United  States,  but  it  was  not  until  the  extensive  investiga- 
tions of  Stiles  in  1901,  and  later,  that  it  was  shown  that  the  hookworm  was 
widely  prevalent,  and  that  it  was  responsible  for  an  enormous  amount  of 
ill  health  and  anaemia,  and  that  it  was  directly  connected  with  the  old  and 
l(mg-«go  described  practice  of  dirt-eating.  The  studies  of  Allen  J.  Smith 
and  others  showed  how  widespread  was  the  disease  in  the  Southern  States. 
Adiford  and  King  studied  the  disease  in  Porto  Rico,  and  carried  out  one 
of  the  most  successful  of  modem  sanitary  campaigns.  In  1898  Looss  dis- 
covered the  cardinal  fact  of  the  penetration  of  the  skin  by  the  larvae,  and 
of  the  route  by  which  they  reach  the  intestine.  His  great  work,  one  of  the 
most  important  of  recent  contributions  to  helminthology,  has  just  been  com- 
pleted (Part  ii,  1911).  Special  clinical  monographs  have  been  published  by 
Dock  and  Bass,  by  Ashford  and  Igaravidez,  and  by  Boycott  (all  in  1911). 

IKstribntion. — The  parasite  exists  in  most  parts  of  the  world,  and  recent 
studies  show  that  there  is  scarcely  a  tropical  country  in  which  the  disease 
caueed  by  it  does  not  prevail.  In  India  the  infection  is  from  60  to  80  per 
cent,  in  Porto  Rico  90  per  cent.,  in  the  Philippines  about  15  per  cent.  In 
Europe  it  is  chiefly  an  affection  of  miners  in  Germany,  Hungary,  France 
and  Belgium.  In  England  there  was  a  small  outbreak  in  Cornwall,  but 
the  disease  has  not  extended.  The  Southern  United  States  are  badly  infected. 
Stifcs  shows  that  more  than  12  per  cent,  of  cotton-mill  employees  are  in- 
fected, and  the  examination  of  recruits,  college  students,  and  school  children 
in  different  parts  of  the  country  gives  a  percentage  of  infection  of  from 
20  to  70  or  even  80. 

Plniitei. — There  are  two  chief  forms,  the  Ankylostoma  duodenale,  the 
old  world  species,  and  the  Necator  americanus,  the  new  world  species.  The 
Ankylostoma  is  a  small  cylindrical  nematode,  the  male  about  10  mm.  and 
the  female  from  10  to  18  mm.  in  length.  The  mouth  has  chitinous  plates, 
and  is  provided  with  two  pairs  of  sharp,  hook-shaped  teeth,  with  which  they 
pierce  the  mucosa  of  the  bowel.  The  male  has  a  prominent,  umbrella-like 
ctudal  expansion.  The  new  world  worm  has  much  the  same  cliaracters, 
only  it  is  more  slender,  the  mouth  globular,  and  the  arrangement  of  the 
teeth  quite  different.  The  eggs  are  from  52  fi  to  60  fi  by  about  34  ft  in 
^dth  in  the  European  form,  and  from  64  ft  to  76  ft  by  about  36  ft  in 
breadth  in  the  American  form.  They  are  very  characteristic  bodies  in  the 
frees  of  infected  individuals.  When  laid  they  are  already  in  process  of 
segmentation.  Complete  dessication,  and  direct  sunlight,  or  much  water  in 
the  feces  kills  the  eggs ;  but  they  are  sometimes  very  tenacious  of  life,  and 
freezing,  followed  by  a  gentle  thawing,  may  be  resisted.  The  rapidity  of 
development  depends  upon  favoring  conditions  and  temperature,  and  the 
••TO  after  escaping  from  the  eggs  may  live  for  months  in  the  mud  or 
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water  of  the  mines^  and  they  pass  through  a  series  of  moults  before  thej 
reach  what  is  called  the  ripe  stage.  They  then  show  a  remarkable  tenad^ 
of  life,  and  may  live  in  water  or  slime  for  many  months;  and  in  this, 
which  is  the  infective  stage,  they  have  a  great  tendency  to  wander. 

Hodes  of  Infection. — An  extraordinary  number  of  eggs  are  passed  with 
each  stool  of  a  badly  infected  person,  as  many  it  has  been  estimated  as  four 
millions.  They  develop  most  readily  in  faeces  mixed  with  sand  or  earth 
at  a  temperature  of  from  70**  to  90**.  The  larvae  become  infective  when 
about  4  or  5  days  old.  Infection  takes  place  either  by  the  mouth  directly, 
which  is  rare,  or  by  the  skin.  Looss  showed  experimentally  that  the  larvc 
entering  the  skin  are  carried  by  the  veins  to  the  heart,  and  thence  to  the 
lungs,  in  which  they  escape  from  the  pulmonary  vessels,  pass  up  the  bronchi 
and  trachea,  and  so  to  the  gullet,  stomach  and  intestines.  These  remark- 
able observations  of  Looss  have  been  abundantly  confirmed.  As  C.  A 
Smith's  work  has  shown,  it  takes  about  seven  weeks  before  the  ova  appear 
in  the  stools,  and  in  the  process  of  infection  there  may  be  sore  throat  and 
fever.  It  would  appear  that  the  skin  is  the  common  channel  of  entrance, 
and  usually  shows  signs  of  irritation — aground  itch.  Larvae  accidcntallj 
swallowed  may  pass  through  the  stomach,  and  develop  in  the  intestines. 

The  careless  disposition  of  the  faeces  permits  the  pollution  of  the  soil, 
and  in  the  tropical  and  sub-tropical  districts,  and  in  mines,  it  is  an  easy 
matter  to  understand  how  children  and  others  are  infected  through  the  skin. 
Ashford  and  King  give  a  history  of  more  than  90  per  cent,  of  ground-itch 
in  their  cases. 

Horbid  Anatomy  and  Pathology. — The  worms  are  chiefly  in  the  jeju- 
num ;  Sandwith  found  1,353  out  of  1,524  worms  in  the  first  six  feet  of  the 
bowel.  They  are  also  occasionally  found  in  the  stomach.  A  variable  num* 
ber  of  worms  are  found  attached  to  the  mucosa.  Very  characteristic  lesiom 
are  the  ecchymoses  and  small  erosions  of  the  mucosa,  in  the  centre  of  whicl 
may  be  a  pale  area,  slightly  raised,  to  which  the  worm  is  attached;  it  maj 
be  almost  buried  in  the  mucosa.  There  are  usually  more  bites  or  holes  thai 
worms.  Blood  cysts  occur  in  the  sub-mucosa,  in  which,  occasionally,  womu 
are  found  (Whipple).  The  contents  of  the  bowel  are  often  blood-stained 
In  long-standing  cases  the  mucosa  may  show  many  areas  of  pigmentation 
Other  lesions  are  those  of  chronic  anaemia  with  fatty  degeneration.  Mud 
discussion  has  taken  place  as  to  whether  the  worms  live  on  blood  or  not 
They  are  certainly  built  for  blood-sucking,  and,  as  Whipple  states,  whei 
the  mucosa  is  normal  the  worms  feed  chiefly  on  blood,  when  it  is  thickener 
and  infiltrated  they  have  to  be  content  with  the  epithelium  and  mucosa.  Th( 
loss  of  blood  is  largely  direct,  but  it  has  been  shown  by  Loeb  and  A.  J 
Smith  that  the  head-glands  of  the  worm  secrete  a  substance  which  retard 
coagulation,  probably  a  ha»molytic  poison,  the  presence  of  which  Whippl 
has  demonstrated.  Another  feature  of  importance  is  the  liability  to  infec 
tion  through  the  bites ;  and  the  anapmia  may  in  part,  at  any  rate,  be  due  t< 
poisonous  products  absorbed  through  the  bowel  lesions. 

Symptoms. — The  hookworm  disease  presents  a  very  variable  picture,  no 
does  the  severity  of  the  symptoms  seem  to  depend  always  upon  the  numbe 
of  worms.  There  have  been  fatal  cases  in  which  only  ten  or  twelve  worm 
were  found,  while  recovery  has  followed  after  more  than  4,000  worms  hav« 
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been  expelled  (Dock).  In  infected  districts,  as  in  the  Southern  States,  the 
hookwonn  disease  causes  a  widespread  degeneration  in  the  community,  the 
children  and  young  adults  showing  a  pallor,  under-development,  and  failure 
of  nutrition.  With  the  infection,  too,  are  associated  an  apathy  and  lack  of 
energy,  so  that  the  common  opinion  in  the  South  is  that  the  hookworm  is 
the  cause  of  laziness.  There  is.  no  question  that,  as  Stiles  and  others  have 
shown,  the  widespread  infection  is  responsible  for  a  great  deal  of  ill  health 
and  physical  incapacity,  often  without  any  actual  illness.  In  more  severe 
cases  the  aniemia  is  pronounced,  the  haemoglobin  being  from  40  to  50  per 
cent.;  the  child  is  stunted  and  puberty  is  long  delayed,  and  the  patient  may 
belong  to  the  group  of  dirt-eaters.  The  retardation  of  growth  is  remark- 
able, and  the  individual  may  continue  to  grow  until  he  is  25  or  26  years 
of  age.  In  the  severest  type  of  all  the  anaemia  is  still  more  pronounced ;  the 
haemoglobin  below  25  or  20  per  cent. ;  oedema  occurs,  the  patient  is  bedridden, 
and  death  occui:^  from  exhaustion,  diarrhoea,  or  some  intercurrent  affection. 
The  anamia  is  of  a  secondary  type,  averaging  from  50  to  60  per  cent,  of 
the  corpuscles,  with,  as  a  rule,  a  low  color  index.  Leucocytosis  is  not  often 
present,  and  the  differential  count  shows  nothing  unusual  except  the  great 
increase  in  the  eosinophiles,  ranging  from  15  to  26  or  even  30  per  cent. 

"Gmind-itch/*  the  local  lesion  through  which  the  parasites  enter  the 
syetem,  is  most  commonly  on  the  feet  and  legs  in  children,  or  on  the  arms 
and  hands  in  gardeners  and  miners.  The  most  common  region  is  between 
and  beneath  the  toes.  The  eruption  is  vesicular  at  first,  and  then  pustules 
form  with  a  sticky  exudate,  and  sometimes  with  much  swelling  of  the  skin. 
The  vesicles  and  pustules  gradually  dry,  and  in  about  eight  or  ten  days  heal 
with  exfoliation. 

Other  general  features  are  the  well  known  circulatory  and  respiratory 
features  of  anaemia.  The  digestive  symptoms  are  remarkable.  In  the  mild 
caijes  there  are  slight  epigastric  pain  and  discomfort ;  in  the  severer  ones  there 
are  anorexia  and  remarkable  perversion  of  appetite ;  the  patients  eat  earth, 
paper,  chalk,  starch,  hair  and  clay.  The  dirt-eaters  of  the  Southern  States 
are  all  subject  to  the  hookworm  disease.  Mental  inertia  has  already  been 
referred  to,  and  popularly  the  affection  is  spoken  of  as  the  "lazy  disease." 
With  the  apathetic,  listless  expression  there  is  dilatation  of  the  pupils,  and 
Stiles  has  remarked  upon  the  "dull,  blank,  almost  fish-like  or  cadaveric 
^re,"  which  gives  a  very  characteristic  appearance  to  the  expression. 

Biagnodi. — In  tropical  and  sub-tropical  regions  slight  ana3mia  and  ill 
health  should  lead  to  the  examination  of  the  stools,  from  which  a  certain 
diagnosis  may  be  made  by  finding  the  eggs.  "The  combination  of  ansemia 
with  under-development,  weakness,  dilated  heart,  and  the  history  of  ground- 
itA  is  not  likely  to  be  confused  with  anything  else'*  (Stiles).  In  badly 
infected  regions  a  fairly  accurate  diagnosis  may  be  made  on  inspection  alone, 
^i  the  diagnosis  may  be  confirmed  in  the  examination  of  the  faeces  by 
the  rapid  improvement  after  the  administration  of  thymol.  Two  or  three 
drachms  of  faeces  suffice ;  they  should  be  collected  in  a  wide-mouthed  bottle. 
A  little  practice  may  be  required  at  first,  but  the  necessary  technique  is 
^ily  acquired.  The  eggs  are  characteristic  structures,  usually  containing 
■*  ^f  8  segments,  sometimes  the  complete  embryo  nearly  ready  to  burst  its 
li^   Various  estimates  have  been  made  of  the  number  of  worms  based  on 
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the  mimlier  of  Qfr^  found.    It  is  to  be  renicmbered  that  the  eggs  vary  greatly 
in  iiiiniherB,  and  thi^  t^tools  may  be  negative  one  day  and  contain   many 
few   days  later,     CrasBi   states  that   150   eggs   per  centigram   of   f-trce^  n^ 
re^^ent  about   l,Ot)0  Morms.     For  other   special  methods  of   examining 
stools  the  student  is  referred  to  the  monograph  of  Dock  and  Bass, 

Tlie  ])resenoe  of  eosinophilia  is  an  important  diagnostic  aid.     Boycott  a 
Hahboie  found  tliat  94  per  cent,  of  infected  perfiODS  had  over  8  |H?r  cent,  ol 
eopioojiliiles. 

Prophylaxis,— Destruction  of  the  adult  worms,  removing  conditions  suii 
able  to  the  growth  of  the  embryos,  and  a  campaign  of  sanitan^  educati 
are  the  three  essentials.  The  proper  disj)OBal  of  faeces,  obtaining  a  pure  wat 
supply,  and  decreasing  the  chance  of  infection  by  wearing  shoes  and  gtod 
ings  are  important  points.  The  work  of  the  Porto  Kieo  commifs^ion,  inatigi 
rated  by  Ash  ford  and  King,  and  carried  on  by  Ash  ford,  Igaravidez  and  theii 
colieagues,  shows  what  can  be  done  in  the  troj)ic8,  even  in  the  most  nnfavoi 
able  surroundings*  The  figliting  unit  in  this  l>attle  lias  been  the  ana?r«ii 
dispensary,  of  which  55  were  establislied  in  Porto  Rico,  each  one  with 
visiting  nurse,  and  with  provisions  for  the  proper  examination  of  the 
tients.  According  to  the  last  report,  nearly  50,000  patients  were  treated 
1909-1910.  More  than  .^^00,000  persons  have  received  sjieeific  treatment  foi 
the  disease  since  the  commission  began  its  work.  That  the  mortality  in  the 
island  has  fallen  from  42  per  1,000  in  1899-1900  to  :20.9  in  1910  is  in 
great  part  due  to  the  devoted  work  of  the  medical  staff  and  tlie  nurses  i 
dealing  with  the  hookworm  disease. 

In  mines  care  should  be  taken  to  prevent  local  conditions   favoring  t 
growth  of  the  embryos.     Oliver  has  found  that  cinder  and  slag  are  destnn 
tive  of  the  larvae.    New  workers  sliould  be  examined  and  proved  not  to  have 
the  disease  before  being  admitted. 

Treatment. — The  following  directions  are  given  by  the  Porto  Bican  com- 
mission : 

Take  one  of  the  two  purgatives  tonight  in  water. 

Take  at  6  o'cloek  to-morrow  murniiig  half  of  the  cttpauJee  (thymol). 

Take  the  other  half  at  S  o'clock  the  aame  morniDg, 

Take  the  other  purgfilive  at  10  o'clock. 

You  should  neither  drink  wine  nor  any  alcoholic  liquor  during  the  time  you  «re 
taking  thc&c  iTiedieines. 

Come  for  more  uieilicine  until  the  physician  says  you  are  cured. 

Have  a  privy  in  your  house»    Do  not  defecate  on  the  surface  of  the  ground,  h\ 
in  the  privy. 

Do  not  walk  barefooted,  so  that  you  may  avoid   contracting  the  disease  ta  yi 
feet.     Wear  shoes  and  you  will  never  suffer  from  autemia. 

The  purgative  preferred  ip  an  ordinary  paline,  and  the  dose  of  the  thym<i 
is  graduated  according  to  the  age  of  the  patient,  seven  grains  (0.5  gm.)  f<i 
children  under  five,  and  increasing  the  dose  according  to  age  and  streng 
to  sijcty  graine  (4  gm.)  for  adults.  Very  few  ill  efTeete  follow  its  use,  bu 
it  sometimes  is  irritating  to  the  bowels,  and  occasionally  it  has  been  toxic 
This  treatment  should  Ite  carried  out  on  one  day  of  each  week  until  tli 
patient  is  cured.  No  aleohol  or  oil  should  be  given  at  the  time  of  admin* 
istration  of  thymol. 

Eucalj^ptus  and  chloroform  may  be  given  ae  Hermann's  mixture  (chloro- 
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form  3  c  c,  oil  of  eucalyptus  2  c.  c,  castor  oil  40  c.  c,  taken  in  two  doses 
ft  intervals  of  one  honr).  Beta-naphthol  has  been  much  used  in  doses  of 
thirty  grains  (2  gm.)  for  adults.  Male  fern  has  also  been  given.  The 
mam  should  receive  the  usual  treatment. 

4.     FILAEIASIS 

For  a  full  discussion  of  the  zoological  relations  of  this  important  group 
flee  Stiles'  article  in  my  "System  of  Medicine/'  Vol.  I. 

Under  the  general  term  Filaria  mnguinis  hominis  three  species  of  nema- 
todes are  included : 

Filaria  bancrofti  Cobold,  1877.  This  is  the  ordinary  blood  filaria.  The 
embryos  are  found  in  the  peripheral  circulation  only  during  sleep  or  at  night. 
The  mosquito  is  the  intermediate  host.  The  embryos  measure  270  to  340  m 
long  by  7  to  11  ;i  broad;  tail  pointed.  The  adult  male  measures  83  mm. 
long  by  0.407  mm.  broad;  the  tail  forms  two  turns  of  a  spiral.  The  adult 
female  measures  155  mm.  long  by  0.715  mm.  broad ;  vulva  2.56  mm.  from 
interior  extremity ;  eggs  38  fi  by  14  ft.  This  is  the  species  to  which  the 
hcmatochyluria  and  elephantiasis  are  attributed. 

Klaria  diuma  Manson,  1891.  The  larvaB  agree  with  the  preceding, 
except  that  Manson  indicates  the  absence  of  granules  in  the  axis  of  the  body. 
The  worms  occur  in  the  peripheral  circulation  only  during  the  day,  or  when 
the  patient  stays  awake.  Manson  suspects  that  the  Filaria  loa  represents  the 
adult  stage. 

Eliria  pentans  Manson,  1891.  Only  the  embryos  are  known.  These 
are  much  smaller  than  the  preceding — 200  /x  long,  posterior  extremity  obtuse, 
anterior  extremity  with  a  sort  of  retractile  rostellum. 

Manson  is  inclined  to  regard  the  Filaria  perstans  as  the  cause  of  craw- 
crw,  a  papillo-pustular  skin  eruption  of  the  west  coast  of  Africa,  which  is 
probably  the  same  as  Nielly^s  dermatose  parasitaire,  the  parasite  of  which  was 
called  by  Blanchard  Rhabditis  niellyi,  Manson  has  shown  that  in  the  blood 
of  the  aboriginal  Indians  in  British  Guiana  there  are  two  forms  of  filarial 
embnos  which  differ  somewhat  from  the  ordinary  types.  Daniels  and  Ozzard 
have  shown  the  extraordinary  prevalence  of  these  parasites  in  the  aborigines — 
fully  58  per  cent.  Daniels  has  found  the  mature  filaria  in  two  subjects  in  the 
^pper  part  of  the  mesentery,  near  the  pancreas  and  in  the  subpericardial  fat. 

The  most  important  of  these  is  the  Filaria  bancrofti,  which  produces  the 
hnnatochyluria  and  the  lymph-scrotum. 

The  female  produces  an  extraordinary  number  of  embryos,  which  enter 
the  blood  current  through  the  lymphatics.  Each  embryo  is  within  its  shell, 
which  is  elongated,  scarcely  perceptible,  and  in  no  way  impedes  the  move- 
n^ts.  They  are  about  the  ninetieth  part  of  an  inch  in  length  and  the 
diameter  of  a  red  blood-corpuscle  in  thickness,  so  that  they  readily  pass 
through  the  capillaries.  They  move  with  the  greatest  activity,  and  form 
^  striking  and  readily  recognized  objects  in  a  blood-drop  under  the 
microscope.  A  remarkable  feature  is  the  periodicity  in  the  occurrence  of  the 
wubryoa  in  the  blood.  In  the  daytime  they  are  almost  or  entirely  absent, 
thereaa  at  night,  in  typical  cases,  they  are  present  in  large  numbers.  Tf, 
kwewr,  as  Stephen  Mackenzie  has  shown,  the  patient,  reversing  his  habits. 
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sleeps  during  the  day,  the  periodicity  is  reversed*  In  the  case  report *h1  U 
Lotlirop  and  Pratt  the  nymlicr  of  embryos  per  eiibic  centimetre  of  blood  wa^ 
calculated  hourly  during  the  night ;  it  rose  steadily  from  four  oVlock  in  the 
afternoon  till  midnight,  when  2A00  per  e.  e.  were  present,  then  fell,  nnm* 
being  found  at  ten  oVloek  the  following  morning.  The  further  development 
of  the  embryos  is  associated  with  the  Tiiosquito,  which  at  night  sucks  thi* 
blood  and  in  this  way  frees  tlieni  from  the  body.  After  developing  a  little 
it  was  thought  that  they  were  set  free  in  the  water  by  the  death  of  the  host. 
S.  P.  James  has  found  them  in  the  tissues  of  the  proboscis  of  the  mosquito, 
and  the  infection  is  probably  direct,  as  in  malaria*  The  iilarije  may  be 
present  in  the  body  witliout  causing  any  syniptoms.  In  the  blood  of  animals 
filarige  are  very  common  and  rarely  cause  inconvenience.  It  is  only  wlieu 
the  adult  worms  or  the  ova  block  the  lymph  channels  that  certain  definite 
symptoms  occur,  Manson  suggests  that  it  is  the  ova  (prematurely  dis* 
charged),  which  are  considerably  shorter  and  thicker  than  the  full-grown 
embryos^  which  block  the  lymph  channels  and  produce  the  conditions  of 
ha^matochyluria,  elephantiasis,  and  lymjih-serotum. 

The  parasite  is  widely  distributed,  particularly  in  tropical  and  gub-tropiciJ 
countries,  Guiteras  has  shown  that  the  disease  prevtiilH  extensively  in  the 
Southern  States,  and  since  bis  paper  apf)eared  contrilnitioos  have  been  nwh 
by  ^fatas,  of  New  Orleans^  Mast  in,  of  Mol>ile,  De  Saussure,  of  Charlestoii|| 
and  Opie. 

The  effects  produced  may  be  described  under  the  following  conditions: 

L  H.EMATOCHyuuiA.^ — Without    any    exterunl    nuvrii  festal  ions,     and    ill 
many  cases  without  si)ecial  disturbance  of  health,  the  subject  from  time  ta 
time  passes  urine  of  an  opaque  white,  milky  appearance,  or  bloody,  or 
chylous  fluid  which  on  settling  shows  a  slightly  reddish  clot.     The  conditioa 
indicates  dilatation  and  rupture  of  dilated  lymphatics  in  some  part  of  th< 
uriniiry  tract  and  obstruction  of  the  thoracic  duet.     The  nrine  may  be  nor-| 
mal  in  quantity  or  increased.     The  condition  is  usually  intermittent,  aud 
the  patient  may  pass  normal  urine  for  weeks  or  months  at  a  time.    Micr 
scopicfllly,  the  chylous  urine  contains  minute  molecular  fat  granules,  and  usa 
ally  red  blood-corpuscles  in  various  aumunts.    The  embryos  were  first  drscoT^ 
ered  by  Deniarquay  at  Paris  (1863),  and  in  the  urine  by  Wuchercr,  at  Bahia 
in  lS6ti,    It  is  remarkable  for  how  long  the  condition  may  persist  without  '^ 
rious  impairment  of  the  health.    A  patient,  sent  to  roe  by  Dawson,  of  Charles- 
ton, had   ha^matocbyluria  intermittently  for  eighteen  years.     The  only  in 
convenience  had  been  in  the  passage  of  blood-clots  which  collected  in  tfi 
bladder.    At  times  he  had  also  uneasy  sensations  in  the  lumbar  region, 
embryos  were  present  in  his  blood  at  night  in  large  numbers.    Chyluria  is  dq 
always  due  to  the  filaria.    The  non-parasitic  form  of  the  disease  is  consider 
elsewhere. 

Opportunities  for  studying  the  anatomical  condition  of  these  cases  rarel] 
occur.    In  the  case  described  hy  Stephen  Mackenzie  the  renal  and  peritonc 
lymph  plexuses  were  enormously  enlarged,  extending  from  the  diaphragm 
the  pelvis.    The  thoracic  duct  above  the  diaphragm  was  impervious. 

2.  Elephantiasis  is  common  in  all  countries  in  which  the  filariip  pr 
vail.     The  parasites  are  not  always  found  in  the  blnod.     The  condition 
more  common  in  the  legs,  one  or  both,  beginning  below  the  knee,  but  gmd 
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mIIj  involving  the  entire  limb.  Next  in  frequency  is  lymph^scroium  and 
other  forms  involving  the  genitalia.  The  scrotal  tumor  may  reach  an  enor- 
mous size,  and  40  to  50  pounds  in  weight.  The  onset  may  be  painless  and 
slow,  or  it  may  be  sudden,  with  fever  and  rapid  swelling  and  redness  of 
the  part.  There  may  be  a  series  of  such  attacks^  each  one  leaving  the  part 
more  swollen. 

Sforadic  Elephantiasis, — A  non-parasitic  type  may  be  mentioned  here, 
which  is  not  very  uncommon  in  temperate  regions,  characterized  by  progres- 
sive enlargement  of  a  limb  or  portion  of  the  body,  due  to  a  hyperplasia  of 
the  skin  and  subcutaneous  tissues,  due  apparently  to  an  obstructive  inflamma- 
tion of  the  lymph-vessels.  It  may  arise  spontaneously  without  any  obvious 
cause,  or  it  may  follow  an  inflammation  of  the  skin  of  the  part,  occasionally 
removal  of  the  lymph-glands.  The  legs  are  most  frequently  involved,  begin- 
ning usually  in  one  leg,  about  the  foot  or  ankle,  and  gradually  extending 
until  the  whole  leg  is  greatly  enlarged.  The  skin  is  usually  smooth,  but  it 
may  be  hard  and  indurated  or  warty  and  nodular.  Most  of  the  cases  I 
have  seen  have  been  in  young  women,  in  whom  the  aflFection  has  come  on 
without  any  obvious  cause  and  progressed  slowly  until  the  leg  was  greatly 
enlarged.  In  one  case  six  or  eight  years  elapsed  before  the  other  leg  became 
involved,  and  in  another  case  more  than  ten  years  has  passed  and  the  disease 
is  ?till  confined  to  one  leg. 

Treatment. — So  far  as  I  know,  no  drug  destroys  the  embryos  in  the  blood. 
In  infected  districts  the  drinking-water  should  be  boiled  or  filtered.  In 
cases  of  chyluria  the  patients  should  use  a  dry  diet  and  avoid  all  excess  of 
fat  The  chyle  may  disappear  quite  rapidly  from  the  urine  under  these  meas- 
ures, but  it  does  not  necessarily  indicate  that  the  case  is  cured.  So  long  as 
clots  and  albumin  are  present  the  leak  in  the  lymphoid  varix  is  not  healed, 
although  the  fat,  not  being  supplied  to  the  chyle,  may  not  be  present.  A 
single  tumblerful  of  milk  will  at  once  give  ocular  proof  of  the  patency  or 
otherwise  of  the  rupture  in  the  varix  (Manson). 

Elephantoid  fever  demands  rest,  liquid  diet,  free  purgation  and  sedative 
applications  to  painful  areas.  In  elephantiasis  during  periods  with  acute 
sjmptomB  the  patient  should  be  at  rest  and  the  legs  firmly  banuaged.  Good 
w^ults  are  reported  from  the  use  of  fibrolysin. 

The  surgical  treatment  of  some  of  these  cases  is  most  successful,  partic- 
ularly in  the  removal  of  the  adult  filariae  from  the  enlarged  lymph-glands, 
ft-pecially  in  the  groin.  Maitland  states  that  during  seven  years  25  opera- 
tions of  this  kind  have  been  performed  without  serious  symptoms.  Surgical 
ineaaures  may  be  advisable  in  elephantiasis. 

6.     DRACONTIASIS 
{Ouineorworm  Disease) 

Ononneiiliis  medinensis  is  a  widely  spread  parasite  in  parts  of  Africa 
*^  the  East  Indies.  In  the  United  States  instances  occasionally  occur. 
'»ni8  reported  a  case  in  a  post  chaplain  who  had  lived  at  Fortress  Monroe, 
^K  for  thirty  years.  Van  Harlingen's  patient,  a  man  au:od  forty-seven, 
W  never  lived  out  of  Philadelphia,  so  that  the  worm   must  be  included 
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among  the  parasites  of  the  United  States.     A  inajority  of  the  cases  reported  j 
in   American  journals  have   been   imported. 

The  female  develops  in  the  subcutaneous  and  inlerniuseular  connective  J 
tissues  and  produces  vesicles  and  abscesses*  In  the  large  niajonty  of  the  casual 
the  parasite  is  found  in  the  leg.  Of  181  cases,  in  124  the  worm  was  found] 
in  the  feet,  3^1  times  in  the  leg,  and  11  times  in  the  thigh.  It  is  ueualljfj 
solitary,  though  there  are  eases  on  record  in  which  six  or  more  have  beeal 
present.  It  is  eylindrieal  in  form,  about  2  mm.  in  diameter,  and  from  50  to 
80  cm.  in  length.  The  male  has  tieen  found  by  Leiper  in  a  monkey,  a  very 
small  worm  only  22  mm.  in  length. 

The  worm  gains  entrance  to  the  system  through  the  stomach,  not  througli| 
the  skin,  as  was   formerly  su^iposed.      It  is   probable   that   both    male  andJ 
female  are  ingested ;  but  the  former  dies  and  is  discharged,  while  the  latter| 
after  impregnation  penetrates  tlie  intestine  and  attains  its  fidl  development 
in  the  subcutaneous  tissues,  where  it  may  remain  quiescent  for  a  long  timo^ 
and  can  be  felt  beneath  the  skin  like  a  bundle  of  string.     The  worm  eon- 
tains  an  enormous  number  of  living  embryos,  and  to  enable  them  to  escape 
she  travels  slowly  downward  head  first,  and,  as  mentioned,  nsually  reache 
the  foot  or  ankle.     The  bead  then  penetrates  the  skin  and  the  epidenni^l 
forms  a  little  vesicle,  winch  ruptures,  and  a  small  ulcer  is  left,  at  the  bottom  f 
of  which  the  head  often  protrudes.     The  distended  uterus  ruptures  and  thej 
embryos  are  discharged  in  a  whitish  fluid.     After  getting  rid  of  them  tliel 
worm  will  si>ontaneously  leave  her  host,     In  the  water  the  embrj^os  develop  J 
in  the  cyclops-^a  small  crustacean — and  it  seems  likely  that  man  is  infected^ 
by  drinking  the  water  containing  these  develojied  larvjB. 

Wlien  the  worm  first  appears  it  should  not  be  disturhed,  as  after  par- 
turition it  may  leave  spontaneously.  When  the  worm  begins  to  come  otii^ 
a  common  procedure  is  to  roll  it  round  a  portion  of  smooth  wood  and  laH 
this  way  prevent  the  retraction,  and  each  day  wind  a  little  more  until  tlie 
entire  worm  is  withdrawn.  It  is  stated  that  special  eare  must  be  taken  to 
prevent  tearing  of  the  worm,  as  disastrous  consequences  sometimee  follow, 
prohably  from  the  irritation  caused  by  the  migration  of  tlie  embryos. 

The  parasite  may  be  excised  entire,  or  killed  liy  injections  of  bichloridtj 
of  mercury  (1  to  l/iOO).  It  is  stated  that  the  leaves  of  the  plant  calledJ 
anmrpaliee  are  almost  a  specific  in  the  disease.  Asafetida  in  full  doses  is] 
said  to  kill  the  worm. 

6.    OTHEK    NEMATODES 


Filanse, — Among  less  important  fikrian  worms  parasitic  in  man  the  fol-J 
lowing  may  be  mentioned :  FiJorla  loa,  a  cylindrical  worm  of  about  3  en 
in  length,  whose  habitat  is  beneath  the  conjunctiva.  It  has  l>een  foundl 
on  the  West  African  coast,  in  Brazil,  and  in  the  West  Indies.  Fitaria 
Jenii^,  which  has  been  found  in  a  cataract.  Three  specimens  have  been 
found  together.  Filarm  lahmlis,  wirich  has  been  found  in  a  pustule  in  th« 
upf)er  lip.  Filaria  horn  mis  om.  which  was  described  by  Leidy,  from  thfl 
mouth  of  a  child.  FHaria  hronrhifilh,  whicli  has  been  found  occasionally 
in  the  tracliea  and  bronchi.  This  parasite  has  been  seen  in  a  few  casi»s  in 
the  bronchioles  and  in  the  lungs.    There  is  no  evidence  that  it  ever  produc 
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an  extensive  verminous  bronchitis  similar  to  that  which  I  have  described  in 
dogs.  FUaria  immitis — ^the  common  Ftlaria  sanguinis  of  the  dog — of  which 
Bowlby  has  described  two  cases  in  man.  In  one  case  with  haematiiria  female 
vonns  were  found  in  the  portal  vein,  and  the  ova  were  present  in  the  thick- 
ened bladder  wall  and  in  the  ureters. 

Trichocephaliu  dispar  {Whip-worm). — This  parasite  is  not  infrequently 
(ound  m  the  c«cum  and  large  intestine  of  man.  It  measures  from  4  to  5 
cm.  in  length,  the  male  being  somewhat  shorter  than  the  female.  The  worm 
is  readily  recognized  by  the  remarkable  difference  between  the  anterior  and 
posterior  portions.  The  former,  which  forms  at  least  three-fifths  of  the 
body,  is  extremely  thin  and  hair-like  in  contrast  to  the  thick  hinder  por- 
tion of  the  body,  which  in  the  female  is  conical  and  pointed,  and  in  the  male 
more  obtuse  and  usually  rolled  like  a  spring.  The  eggs  are  oval,  lemon- 
shaped,  0.05  mm.  in  length,  and  each  is  provided  with  a  button-like  pro- 
jection. 

The  number  of  the  worms  found  is  variable,  as  many  as  a  thousand  hav- 
ing been  counted.  It  is  a  widely  spread  parasite.  In  parts  of  Europe  it 
occnre  in  from  10  to  30  per  cent,  of  all  bodies  examined,  but  in  the  United 
States  it  is  not  so  common.  In  285  West  Indian  workers  at  Panama  Darling 
found  46  per  cent,  infected.  It  is  possible,  he  thinks,  that  these  parasites 
playarSle  in  amoebic  dysentery,  the  lesions  of  which  begin  at  the  exact  loca- 
tion of  the  points  of  their  attachment.  The  trichocephalus  rarely  causes 
symptoms.  French  and  Boycott  found  ova  in  40  of  500  Guy's  Hospital  pa- 
tients. They  found  no  etiological  relationship  of  the  parasite  to  appendicitis. 
Sereral  cases  have  been  reported  in  which  profound  anaemia  has  occurred 
in  connection  with  this  parasite,  usually  with  diarrhoea.  Enormous  numbers 
may  be  present,  as  in  Rudolph^s  case,  without  producing  any  symptoms. 

The  diagnosis  is  readily  made  by  the  examination  of  the  faeces,  which 
contain,  sometimes  in  great  abundance,  the  characteristic  lemon-shaped,  hard, 
dark-brown  eggs. 

Keatophymerenale(^i^^ron^y?i/^  ^t^as). — This  enormous  nematode,  the 
male  of  which  measures  about  a  foot  in  length  and  the  female  about  three 
^eet,  occurs  in  very  many  animals  and  has  occasionally  been  met  with  in 
man.  It  is  usually  found  in  the  renal  region  and  may  entirely  destroy  the 
kidney. 

Angnilliila  aceti. — The  Anguillula  aceti,  or  vinegar  eel,  is  sometimes 
present  in  the  urine  (in  one  case  it  is  said  from  the  bladder).  It  is  most 
probably  a  contamination  from  a  dirty  bottle  in  which  the  urine  is  col- 
lectei 

Stron^Ioidet  intestinalis. — The  parasite  was  discovered  in  1876  by  Nor- 
nJtnd,  and  is  the  same  as  was  formerly  described  as  Anguillula  stercoralis 
ttd  Bhabdonema  intestinalis.  It  is  a  common  parasite  in  tropical  diarrhoea, 
pirticularly  in  Cochin  China.  It  is  found  in  about  3  per  cent,  of  the  med- 
w*l  patients  in  the  Isthmus  of  Panama,  and  in  from  20  to  30  per  cent,  of 
^^  patients  in  the  insane  division.  When  in  large  numbers  they  cause 
diarrhoea,  but  from  his  studies  there  Darling  concludes  that  thoy  are  not 
tke  canae  of  severe  diarrhoea,  though  they  may  produce  moderate  anaemia. 
Tlje  mother  worm  burrows  in  the  mucous  membrane  and  deposits  ova.  The 
pwirite  is  found  in  the  upper  parts  of  the  small  intestines,    They  are  met 
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with  occasionally  in  the  temperate  regions.    Three  cases  were  reported  from 
my  clinic  by  Thayer. 

Acanthocephala  (Thorn-headed  Worms,) — The  Oigantorhynchus  or  Et^ir 
norhynchus  gigas  is  a  common  parasite  in  the  intestine  of  the  hog  and 
attains  a  large  size.  The  larvae  develop  in  cockchafer  grubs.  The  Americtii 
intermediate  host  is  the  June  bug  (Stiles).  Lambl  found  a  small  Echinor^ 
hynchus  in  the  intestine  of  a  boy.  Welches  specimen,  which  was  found  en- 
cysted in  the  intestine  of  a  soldier  at  Netley,  is  stated  by  Cobbold  probabl) 
not  to  have  been  an  Echinorhynchus.  Recently  a  case  of  Echinorhynchm 
moniliformis  has  been  described  in  Italy  by  Grassi  and  Calandruceio. 


IV.    PABASITIC  ARACHNIDA  AND  TIOKB 

Fentastomes. — 1.  Linguatula  rhinaria  (Pentastoma  tcBnioides)  has  i 
somewhat  lancet-shaped  body,  the  female  being  from  3  to  4  inches  in  lengtb 
the  male  about  an  inch  in  length.  The  body  is  tapering  and  marked  b; 
numerous  rings.  The  adult  worm  infests  the  frontal  sinuses  and  nostril 
of  the  dog,  more  rarely  of  the  horse.  The  larval  form,  which  is  known  a 
the  Linguatula  serrata  (Pentastomum  deniiculaium) ,  is  seen  in  the  intenu) 
organs,  i)articularly  the  liver,  but  has  also  been  found  in  the  kidney.  Th 
adult  worm  has  been  found  in  the  nostril  of  man,  but  is  very  rare  and  seldoi 
occasions  any  inconvenience.  The  larvaB  are  by  no  means  uncommon,  pai 
ticularly  in  parts  of  Germany.  The  parasite  is  very  rare.  Flint  refers  to 
Missouri  case  in  which  from  75  to  100  of  the  parasites  were  ezpectoratec 
The  liver  was  enlarged  and, the  parasites  probably  occupied  this  region.  I 
18G9  I  saw  a  specimen  which  had  been  passed  with  the  urine  by  a  patient  c 
James  H.  Richardson,  of  Toronto. 

2.  The  PoROCEPiiALUS  C0NSTRICTU8  (Pentostomum  constrictum) ,  has  tl: 
length  of  half  an  inch,  with  twenty-three  rings  on  the  abdomen.  It  is  foun 
in  the  Congo  district  and  in  parts  of  Asia.  The  larva?,  found  in  cysts  in  tl: 
lungs  and  liver,  cause  disease  as  they  wander.  The  adult  form  lives  in  tl 
nasal  cavities  and  lungs  of  pythons  and  other  snakes  and  man  is  infectc 
probably  through  the  drinking  water. 

Demodez  (Acarus)  foUicuIorum  ( var.  hominis) . — A  minute  parasit 
from  0.3  mm.  to  0.4  mm.  in  length,  which  lives  in  the  sebaceous  follicles,  pa 
ticularly  of  the  face.  It  is  doubtful  whether  it  produces  any  symptoms.  Po 
sibly  when  in  large  numbers  they  may  excite  inflammation  of  the  follicle 
leading  to  acne. 

Sarcoptes  (Acams)  scabiei  (Itch  Insect), — This  is  the  most  importai 
of  the  arachnid  parasites,  as  it  produces  troublesome  and  distressing  ski 
eruptions.  The  male  is  0.23  mm.  in  length  and  0.19  mm.  in  breadth;  tl 
female  is  0.45  mm.  in  length  and  0.35  mm.  in  width.  The  female  can  1 
seen  readily  with  the  naked  eye  and  has  a  pearly-white  color.  It  is  not  i 
common  a  parasite  in  the  United  States  and  Canada  as  in  Europe. 

The  insect  lives  in  a  small  burrow,  about  1  cm.  in  length,  which  it  mak< 
for  itself  in  the  epidermis.  At  the  end  of  this  burrow  the  female  live 
The  male  is  seldom  found.  The  chief  seat  of  the  parasite  is  in  the  fok 
where  the  skin  is  most  delicate,  as  in  the  web  between  the  fingers  and  toe 
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the  backs  of  the  hands^  the  axilla,  and  the  front  of  the  abdomen.  The  head 
and  face  are  rarely  involved.  The  lesions  which  result  from  the  presence 
of  the  itch  insect  are  very  numerous  and  result  largely  from  the  irritation 
of  the  scratching.  The  commonest  is  a  papular  and  vesicular  rash,  or,  in 
children,  an  ecthymatous  eruption.  The  irritation  and  pustulation  which 
follow  the  scratching  may  completely  destroy  the  burrows,  but  in  typical 
eases  there  is  rarely  doubt  as  to  the  diagnosis. 

The  treatment  is  simple.  It  should  consist  of  warm  baths  with  a  thor- 
ough use  of  a  soft  soap,  after  which  the  skin  should  be  anointed  with  sul- 
phur ointment,  which  in  the  case  of  children  should  be  diluted.  An  oint- 
ment of  naphthol  (drachm  to  the  ounce)  is  very  efficacious. 

leptns  antnmnalis  {Harvest  Bug). — This  reddish-colored  parasite,  about 
half  a  millimetre  in  size,  is  often  found  in  large  numbers  in  fields  and  in 
gardens.  They  attach  themselves  to  animals  and  man  with  their  sharp 
proboBcides,  and  the  booklets  of  their  legs  produce  a  great  deal  of  irritation. 
They  are  most  frequently  found  on  the  legs.  They  are  readily  destroyed  by 
nlphnr  ointment  or  corrosive-sublimate  lotions. 

Iiodiasis  {Tick-fever). — In  South  Africa,  particularly  in  the  western 
pnmnces  of  the  Uganda  Protectorate,  the  western  districts  of  Qerman  East 
.\frica  and  the  eastern  regions  of  the  Congo  Free  State,  there  is  a  disease 
hown  by  this  name,  believed  to  be  transmitted  by  a  tick — ^the  Omithodorus 
or  Argas  monbata,  Christy  states  that  the  bite  of  the  0.  savignyi  does  not 
produce  any  ill  effects.  The  ticks  live  in  old  houses,  and  their  habits  are 
▼ery  much  like  those  of  the  common  bedbug.  This  tick  transmits  the  spiro- 
chtta  dutlofU,  the  cause  of  the  African  form  of  relapsing  fever  already 
mentioned. 

The  Dermacentor  occidentalis  is  present  in  the  Northwestern  States  from 
California  to  Montana.  The  bites  may  cause  severe  lymphangitis.  It  appears 
to  be  the  medium  of  transmission  of  the  Rocky  Mountain  spotted  fever. 

In  Arizona  and  otlier  parts  of  the  Southwestern  States  a  tick — Ornitho- 
dms  megnini — is  occasionally  found  in  the  ear  and  in  the  nose,  causing 
>appuration  and  intense  suffering. 

Several  other  varieties  of  ticks  are  occasionally  found  on  man — the  Ixodes 
n'finw  and  the  Dermacentor  americanus,  which  are  met  with  in  horses  and 
oien. 

V.    PARASITIC  INSECTS 

P^cnli  {Phthiriasis ;  Pediculosis). — There  are  three  varieties  of  the 
Wy  louse,  which  arc  found  only  in  persons  of  uncleanly  habits. 

Pediculus  capitis. — The  male  is  from  1  to  1.5  mm.  in  len^h  and  the 
femile  nearly  2  mm.  The  color  varies  somewhat  with  the  different  races 
*>f  men.  It  is  light  gray  with  a  black  margin  in  the  European,  and  very 
mach  darker  in  the  negro  and  Chinese.  They  are  oviparous,  and  the  female 
^ys  about  sixty  eggs,  which  mature  in  a  week.  The  ova  are  attached  to 
the  htirs,  and  can  be  readily  seen  as  white  specks,  known  popularly  as  nits. 
J^  ayroptoms  are  irritation  and  itching  of  the  scalp.  When  numerous,  the 
">*€ct8  may  excite  an  eczema  or  a  pustular  dermatitis,  which  causes  crusts 
^  acabe,  particularly  at  the  back  of  the  head.    In  the  most  extreme  cases 
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the  hair  becomes  tangled  in  these  crusts  and  matted  together,  formin 
the  occiput  a  firm  mass  which  is  known  as  plica  polonica,  as  it  was  no 
frequent  among  the  Jewish  inhabitants  of  Poland. 

Pediculus  corporis  (vestimentorum) , — This  is  considerably  larger 
the  head  louse.  It  lives  on  the  clothing,  and  in  sucking  the  blood  a 
minute  hsemorrhagic  specks,  which  are  very  common  about  the  neck,  I 
and  abdomen.  The  irritation  of  the  bites  may  cause  urticaria,  and 
scratching  is  usually  in  linear  lines.  In  long-standing  cases,  particu 
in  old  dissipated  characters,  the  skin  becomes  rough  and  greatly  pigme 
a  condition  which  has  been  termed  the  vagabond's  disease — morbus  em 
— and  which  may  be  mistaken  for  the  bronzing  of  Addison's  disease, 
pigmentation  in  some  cases  may  be  extreme  and  extend  to  the  face 
buccal  mucosa. 

PiiTHiRius  PUBIS  differs  somewhat  from  the  other  forms,  and  is  f 
in  the  parts  of  the  body  covered  with  short  hairs,  as  the  pubes;  more  r 
the  axilla  and  eyebrows. 

The  taches  bleudtres  or  peliomata,  excited  by  the  irritation  of  pcdicul 
peculiar  subcuticular  bluish  or  slate-colored  spots  from  5  to  10  mm.  in  c 
eter  seen  about  the  abdomen  and  thighs,  particularly  in  febrile  cases, 
are  very  well  pictured  in  Murchison's  work  on  Fevers.  The  spots  are 
marked  on  white  thin  skins.  They  are  stains  caused  by  a  pigment  ii 
secretion  of  the  salivary  glands  of  the  louse.  I  have  never  seen  these  nu 
cerulece,  as  they  are  also  called,  without  finding  the  lice  or  their  nits. 

Treatment. — For  the  Pediculus  capitis,  when  the  condition  is  very 
the  hair  should  be  cut  short,  as  it  is  very  difficult  to  destroy  thorough) 
the  nits.  Repeated  saturations  of  the  hair  in  coal-oil  or  in  turpentini 
usually  efficacious,  or  with  lotions  of  carbolic  acid,  1  to  50.  Scrup 
cleanliness  and  care  are  sufficient  to  prevent  recurrence.  In  the  case  o 
Pediculus  corporis,  the  clothing  should  be  placed  for  hours  in  a  disinfe 
oven.  To  allay  the  itching  a  warm  bath  containing  4  or  5  ounces  of  1 
bonate  of  soda  is  useful.  The  skin  may  be  rubbed  with  a  lotion  of  cai 
acid,  2  drachms  to  the  pint,  with  2  ounces  of  glycerin.  For  the  Phil 
pubis  white  precipitate  or  ordinary  mercurial  ointment  should  be  used, 
the  parts  should  be  thoroughly  washed  two  or  three  times  a  day  with  soft 
and  water. 

Cimex  lectnlarius  {Common  Bedbug). — The  tropical  and  sub-tro 
variety  is  Cimex  rotundalius  (W.  S.  Patton).  It  lives  in  the  crevices  o 
bedstead  and  in  the  cracks  in  the  floor  and  in  the  walls.  It  is  noctum 
its  habits.  The  peculiar  odor  of  the  insect  is  caused  by  the  secretion 
special  gland.  The  parasite  possesses  a  long  proboscis,  with  which  it  i 
the  blood.  Individuals  differ  remarkably  in  the  reaction  to  the  bite  ol 
insect ;  some  are  not  disturbed  in  the  slightest  by  them,  in  others  the  ii 
tion  causes  hyperaemia  and  often  intense  urticaria.  Fumigation  with 
phur  or  scouring  wdth  corrosive-sublimate  solution  or  kerosene  destroys  t 
Iron  bedsteads  should  be  used. 

Pulex  irritans  {Common  Flea), — The  male  is  from  2  to  2.5  mn 
length,  the  female  from  3  to  4  mm.  The  flea  is  a  transient  parasit 
man.  The  bite  causes  a  circular  red  spot  of  hyperaemia  in  the  cent] 
which  is  a  little  speck  w^here  the  boring  apparatus  has  entered.    The  an: 
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of  irritation  caused  by  the  bite  is  variable.  Many  persons  snflfer  intensely 
and  a  diffuse  erythema  or  an  irritable  urticaria  develops ;  others  suffer  no 
iDconyenience  whatever. 

The  PuJex  penetrans  (sand-flea,  jigger)  is  found  in  tropical  countries, 
pirticularly  in  the  West  Indies  and  South  America.  It  is  much  smaller 
than  the  common  flea,  and  not  only  penetrates  the  skin,  but  burrows  and 
prodttcee  an  inflammation  with  pustular  or  vesicular  swelling.  It  most  fre- 
qtttntly  attacks  the  feet.  It  is  readily  removed  with  a  needle.  Where  they 
exist  in  large  numbers  the  essential  oils  are  used  on  the  feet  as  a  preventive. 


VI.    PARASITIC  FLIES 

(Myiasis,  Myiasis) 

The  accidental  invasion  of  the  body  cavities  and  of  the  skin  by  the  larvae 
of  the  diptera  is  known  as  myiasis. 

The  larvae  of  the  Lucilia  macellaria,  the  so-called  screw-worm,  have  been 
found  in  the  nose,  in  wounds,  and  in  the  vagina  after  delivery.  They  can 
be  removed  readily  with  forceps;  if  there  is  any  difficulty,  thorough 
cleanring  and  the  application  of  an  antiseptic  bandage  are  sufficient  to  kill 
them.  The  ova  of  the  blue-bottle  fly  may  be  deposited  in  the  nostrils,  the 
Mw,  or  the  conjunctiva — ^the  myiasis  narium,  aurium,  conjunctivae.  This 
invarion  rarely  takes  place  unless  these  regions  are  the  scat  of  disease. 
In  the  nose  and  in  the  ear  the  larvae  may  cause  serious  inflammation.  Even 
the  urethra  has  not  been  spared  in  these  dipterous  invasions. 

Oaitro-iBtestinal  myiasis  may  result  from  the  swallowing  of  the  larvae  of 
the  common  house-fly  or  of  species  of  the  genus  Anthomyia.  There  are  many 
cases  on  record  in  which  the  larvae  of  the  Musca  domestica  have  been  dis- 
charged by  vomiting.  Instances  in  which  dipterous  larvae  have  been  passed 
in  the  faeces  are  less  common.  Finlayson,  of  Glasgow,  has  reported  an  intcr- 
«ting  case  in  a  physician,  who,  after  protracted  constipation  and  pain  in 
the  back  and  sides,  passed  large  numbers  of  the  larvae  of  the  flower-fly — 
Anthomyia  canicularis.  Among  other  forms  of  larvae  or  gentles,  as  they  are 
wmetimes  called,  which  have  been  found  in  the  faeces  are  those  of  the  com- 
mon honge-fly,  the  blue-bottle  fly,  and  the  Techomyza  fusca.  The  larvae  of 
other  insects  are  extremely  rare.  It  is  stated  that  the  caterpillar  of  the 
taby  moth  has  been  found  in  the  faeces. 

A  specimen  of  the  Homalomyia  scalaris,  one  of  the  privy  flies,  was  sent 
to  me  by  Dr.  Hartin,  of  Kaslo  City,  British  Columbia,  the  larvae  of  which 
*ere  passed  in  large  numbers  in  the  stools  of  a  man  aged  twenty-four,  a 
native  of  Louisiana.  They  were  present  in  the  stools  from  May  1  to  July 
15, 1897.  There  are  cases  in  which  the  larvae  have  been  passed  for  years,  in 
one  instance  12  years ! 

Although  no  grave  results  necessarily  follow  the  invasion  of  the  alimen- 
tWT  tract  by  these  larvae,  yet  they  may  be  the  cause  of  serious  intestinal  ulcer- 
«tion  manifesting  itself  by  a  dysenteric  disease  with  fatal  result.  Cockayne, 
*bo  has  recently  (1912)  studied  the  question,  states  that  there  are  four 
deaths  on  record. 
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CntaneoES  Myiasis. — The  most  coniinoii  form  of  cutaneotts  myiam  ifi  that 
in  which  an  external  wound  becomes  "living,"  as  it  is  called.  This  myiasii 
vninerum  is  caused  by  the  larvae  of  either  the  blue-bottle  or  the  commoo 
flesh-fly. 

The  skin  may  also  be  infected  by  the  larvae  of  the  Musca  vomiioria,  but 
more  conimouly  by  tlie  bot-flies  of  the  ox  and  sheep  which  occasionally  at- 
tack man.  Tht8  condition  i^s  rare  in  temperate  climates.  Matas  has  describeil 
a  case  in  which  w^gtrus  larva*  were  found  in  the  gluteal  region.  In  partis  of 
Central  America  the  eggs  of  another  bot*fly,  the  Dentwtobiu,  are  not  infre- 
quently deposited  in  the  skin  and  produce  a  swelling  very  like  the  ordinary 
boil. 

Dermamyiasis  linearis  migrans  cestrosa  is  a  remarkable  cutaneous  condi- 
tion, observed  particularly  in  Kussia  and  occasionally  in  other  countries,  i 
which  the  larva  of  Gaslrophiiiis  efjui  (Saiusou),  the  horse  bot-fly^  makes 
slightiy  raised  jiale  red  'line"  wliich  travels  over  the  body  surface,  sometinn 
with  great  rafvidity.     It  has  been  referred  to  as  Larva  migrans  and  as  Creej 
ing  Eruption.     {See  Hamborger,  Journal  of  Cutaneous  Diseases,  1904.) 

In  Africa  the  larvae  of  the  Cayor  fly  are  not  uncommonly  found  benea' 
the  skin  in  little  boils.     In  the  Congo  region  Button,  Todd,  and   Chrif 
found  a  troubksoine  blood-sticking  dipterous  larva,  known  as  the  floor  mag> 
got,  tlie  fly  of  wliieh  is  tlie  Anihmerortnjta  luteola. 

Phlebotomus  Fever, — In  Herzegovina,  Malta  and  Crete  and  other 
of  the  Mediterranean  tl^ere  is  a  fever  of  two  or  three  days'  duration,  caui 
by  the  bite  of  the  sand-fly,  Phkhotonms  papaiasii.     The  manifestations  are^ 
those  of  fever  alone,  and   may  be   mistaken   for  al)ortive  typhoifl,   febricula 
or  mild  Malta  fever.     The  disease  is  known  as  pappataei  fever  and  on  t 
Dalmatian  coast  it  is  severe.     The  experiments  of  Doerr  and  of  Birt  sho^ 
that  the  disease  is  readily  caused  by  the  bite  of  infected  sand-flies* 

Caterpillar  EasL — In  some  districts  in  Europe  the  hairs  of  the  p 
sion  ciiterpillar,  particularly  of  the  sfwcieis  (rtu'lhovampa,  cause  an  int 
urticaria,  the  so-called  [/,  epidemka.  There  are  districts  in  Switzerland 
wliicb  have  been  rendered  uninhabitable  in  consequence  of  the  skin  rasb 
caused  by  the  caterpiHars.  Of  late  years  in  New  England  and  some  oth 
parts  of  the  United  States  the  caterpillar  of  the  brown-tailed  moth  has  cau; 
much  disconjfort.  The  hairs  are  wtdt-ly  distributed  by  the  wind,  and 
barbs  are  so  arranged  that  they  readily  work  into  the  skin.  Whole  familii 
have  been  affected  by  an  intense  eruption  which  has  been  mistaken  for  that  o! 
sinall-pox.  In  England,  Thresh  has  called  attention  to  the  frequency  of 
tliese  caterpillar  rashes  due  to  the  yellow-tailed  moth,  Porihesia  similis. 

Harvest  "R^ihiEri/the/Ha    Auttiwnak). — In    parts    of    England    duri: 
the  autumn  numy  people  are  attacked  by  the  harvest  bug  or  harvesters,  whii 
may  cause  a  very  obstinate  and  distressing  malady.     Usually  attributed 
the  harvest  spider,  it  is  in  reality  caused  by  a  mite»  parasitic  upon  it,  t 
hexapod  larva  of  the  silky  trombidian.    It  is  so  small  as  to  be  scarcely  visib 
and  is  brick-red  in  color.     They  chiefly  attack  persons  with  delicate  ski 
on  the  ankles  and  legs,  but  they  may  also  attack  the  arras  and  the  m 
The  mite  attaches  itself  to  the  skin  by  its  claws,  sucks  the  blood,  and  the 
swollen  red  abdomen  may  sometimes  be  seen  as  a  bright-red  dot.    A  papulo- 
vesicular, sometimes   a   pustular,    eruption    with  an   intolerable   itching  is 
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ctused  by  it.  So  intense  may  the  eruption  be,  with  perhaps  an  entire  family 
ttticked  at  once,  that  suspicion  of  poisoning  may  be  aroused.  The  parasite 
ig  readily  killed  by  benzine. 


E.  INFECTIOUS  DISEASES  OP  DOUBTFUL  OR  UNKNOWN 

ETIOLOGY 

L    SHALL-POX  (Variola) 

Selnition. — An  acute  infectious  disease  characterized  by  a  cutaneous  erup- 
tion which  passes  through  the  stages  of  papule,  vesicle,  pustule,  and  crust. 

iiitory. — The  existence  of  the  disease  in  ancient  Egypt  is  suggested  by 
the  eraption  on  the  skin  of  a  mummy  of  the  20th  dynasty — 1,200  to  1,100 
B.  C.  (Riiffer  and  Ferguson).  The  disease  existed  in  China  many  centuries 
before  Christ.  The  pesta  magna  described  by  Galen  (of  which  Marcus  Aure- 
liitt  died)  is  believed  to  have  been  small-pox.  In  the  sixth  century  it  pre- 
Tiiled,  and  subsequently,  at  the  time  of  the  Crusades,  became  widespread. 
It  was  brought  to  America  by  the  Spaniards  early  in  the  sixteenth  century. 
The  first  accurate  account  was  given  by  Rhazes,  an  Arabian  physician  who 
Bted  in  the  ninth  century,  and  whose  admirable  description  is  available  in 
Greenhill's  translation  for  the  Sydenham  Society.  In  the  seventeenth  cen- 
twy  the  illustrious  Sydenham  differentiated  measles  from  small-pox.  Special 
crents  in  the  history  of  the  disease  are  the  introduction  of  inoculation  into 
Europe,  by  Lady  Mary  Wortley  Montagu,  in  1718,  and  the  discovery  of  vacci- 
nation by  Jenner,  in  1796. 

Mology. — Small-pox  is  one  of  the  most  virulent  of  contagious  diseases, 
ind  persons  exposed,  if  unprotected  by  vaccination,  are  almost  invariably 
attacked.  Instances  of  natural  immunity  are  rare.  It  is  said  that  Diemer- 
broeck,  a  celebrated  Utrecht  professor  in  the  seventeenth  century,  was  not 
only  himself  exempt,  but  likewise  many  members  of  his  family.  One  of  the 
nuraea  in  the  small-pox  department  of  the  Montreal  General  Hospital  stated 
that  ahe  had  never  been  successfully  vaccinated,  and  she  certainly  had  no 
inark.  An  attack  may  not  protect  for  life.  There  are  undoubted  cases  of  a 
Kcond,  reputed  instances,  indeed,  of  a  third  attack. 

Age. — Small-pox  is  common  at  all  ages,  but  is  particularly  fatal  to  young 
children.  Of  3,164  deaths  in  the  Montreal  epidemic  of  ISSS-'SG,  2,717  were 
of  children  under  ten  years  of  age.  The  fetus  in  utero  may  be  attacked,  but 
only  if  the  mother  herself  is  the  subject  of  the  disease.  The  child  may  be 
born  with  the  rash  out  or  with  the  scars.  In  the  case  of  twins,  only  one  may 
be  attacked;  Kaltenbach  records  an  instance  of  triplets,  only  two  of  which 
*«re  affected  (Comby).  Children  bom  in  a  small-pox  hospital,  if  vaccinated 
inunediately,  may  escape  the  disease;  usually,  however,  they  die  early.  (See 
Hnnter's  works,  iv,  p.  74.) 

Sex. — Males  and  females  are  equally  affected. 

Bacb. — Among  aboriginal  races  small-pox  is  terribly  fatal.  When  the 
diietae  was  first  introduced  into  America  the  Mexicans  died  by  thousands, 
ttd  the  North  American  Indians  have  also  been  frequently  decimated  **" 
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this  plagiie.  It  is  stated  that  the  negro  is  especially  susceptible,  and  thM 
mortality  is  greater — about  42  per  cent  in  the  black,  against  29  per  cent  Ih 
the  white  (W.  M.  Welch).  J 

It  is  clainied  that  isolation  hospitals  increase  the  incidence  of  the  diBeiUH 
in  a  locality,     J.  Gkister,  who  has  considered  the  whole  question  very  ciirtH 
fully,  conelmles  that  as  a  centre  of  traffic  such  an  institution,  through  tb^ 
channels  of  unavoidable  hunian  inlcrcours^ej  naturally  favors  the  spn-ud  of 
the  disease  locally,  but  decides  against  the  aerial  conveyance  of  the  disease^ 
in  spite  of  the  very  strong  evidence.  j 

The  disease  sTnouhlcrs  here  and  there  and  when  cimditions  are  favoraUi| 
becomes  epidemic.  Tins  was  well  illustrated  by  the  celebrated  Montreal  out- 
break of  1885.  For  several  years  there  had  been  no  suiall-pox  in  thu  city,  and 
a  large  unprotected  population  grew  up  among  the  French-Canadians,  raimy 
of  whom  were  opposed  to  vaceJnation.  On  February  2ii  a  Pullman-ear  eon- 
duclor,  who  had  traveled  frojo  Chicago,  was  admitted  into  tlie  IIutcl-Diea. 
the  civic  small -pox  hospital  being  at  the  time  closed.  Isdhition  was  not  cur- 
ried out,  and  on  the  Ist  of  April  a  servant  in  the  hospital  died  of  small-poi. 
Following  her  decease,  the  authorities  of  the  hospital  dismissed  all  paticntji 
presenting  no  symptoms  of  c  ontagion  who  could  go  liomc.  The  disease  spread 
like  fire  in  dry  grass^  and  within  nine  months  3,1  G4  persons  died  in  the  citjf 
of  small'pox. 

Variations  in  the  Virulence  of  Epidemics. — Sydenham  states  tfc 
"emall-pox  also  has  its  peculiar  kinds^  which  take  one  form  during  one  ser 
of  years,  and  another  during  another^^;  and  not  only  does  what  he  called  th? 
epidemic  constitution  vary  greatly,  but  one  sometimes  sees  the  m*)st  extra- 
ordinary variations  in  the  intensity  of  the  disease  in  members  of  a  family 
all  exposed  to  the  same  infection,  A  striking  illustration  of  this  vanahilily 
has  been  given  in  the  recent  epidemics,  which  have  been  of  so  mild  a  character 
that  in  many  localities  it  hns  been  mistaken  for  ebickeu-pox ;  in  otberg,  par* 
ticularly  in  the  United  States,  the  belief  prevailed  that  a  new  disease  had 
arisen,  to  which  the  name  '*Cuban  itch"  or  ^'Philippine  itch"  has  been  given, 
A'ery  often  a  corrci't  diagnosis  has  not  been  reached  until  a  fatal  case  has 
occurred*  As  will  be  mentioned,  a  small  outbreak  occurred  in  one  of  my 
wards  for  colored  patients,  which  we  mistook  at  first  for  chicken-pox.  The 
same  peculiarities  have  been  observed  in  the  Leicester,  Nottingham,  and  Cam- 
bridge outbreaks.  Even  in  unvaccinated  children  the  disease  has  been  exceed- 
ingly mihL  Some  of  the  Leicester  cases  had  only  a  few  pocks  (Allan  War- 
ner) •  but  this  is  an  old  story  in  the  history  of  the  disease.  John  Ma5on 
Good,  in  commenting  on  this  very  point,  refers  to  the  great  variability  in  the 
epidemics,  and  states  that  he  himself  as  a  child  of  six  (1770)  passed  through 
small-pox  with  '"scarcely  any  distuj-bance  and  not  more  than  twenty  scattered 
pustules''  1  J 

The  disease  described  in  some  of  the  Brazilian  states  as  Alastrin  ama^ 
or  varioloid  varicella,  seen  also  in  the  West  Indies,  is  probably  a  mild  small- 
pox. 

Recent  Prevalence, — In  the  United  States  in  1909  there  were  24,099  easei 
with  150  deaths;  in  1910,  30,353  cases  and  415  deaths.  The  mild  type  of  the 
disease  continues,  but  in  places  there  have  been  virulent  outbreaks. 
England  and  Wales  there  were  only  19  deaths  from  the  disease  in  19 10, 


SMALL-POX  317 

Katurb  of  Contagion. — Protozoon-Iike  bodies  were  described  in  the 
lidn  lesions  by  Guamieri — the  cytorydes  variolce.  Councilman  and  his  col- 
leigues  describe  a  protozoon  with  a  double  cycle  and  cjrtoplasmic  stage,  with 
small  structureless  bodies  in  the  lower  layer  of  the  epithelial  cells.  The  dried 
Miles  constitute  by  far  the  most  important  element,  and  as  a  dust-like  powder 
are  distributed  everywhere  in  the  room  during  convalescence,  becoming  at- 
tached to  clothing  and  various  articles  of  furniture.  The  disease  is  probably 
contagious  from  a  very  early  stage,  though  I  think  it  has  not  yet  been  de- 
termined whether  the  contagion  is  active  before  the  eruption  develops.  The 
poison  is  of  unusual  tenacity  and  clings  to  infected  localities.  It  is  conveyed 
br  persons  who  have  been  in  contact  with  the  sick  and  by  fomites.  During 
epidemics  it  is  no  doubt  widely  spread  in  street-cars  and  public  conveyances. 
It  must  not  be  forgotten  that  an  unprotected  person  may  contract  a  very 
rirnlent  form  of  the  disease  from  the  mild  varioloid. 

Xorliid  Anatomy, — The  pustules  may  be  seen  upon  the  tongue  and  the 
buccal  mucosa,  and  on  the  palate;  sometimes  also  in  the  pharynx  and  the 
upper  part  of  the  cesophagus.  In  exceptionally  rare  cases  the  rash  extends 
down  the  oesophagus  and  even  into  the  stomach.  Swelling  of  the  Foyer's 
follicles  is  not  uncommon ;  the  pustules  have  been  seen  in  the  rectum. 

In  the  larynx  the  eruption  may  be  associated  with  a  fibrinous  exudate  and 
nmetimes  with  oedema.  Occasionally  the  inflammation  penetrates  deeply 
and  involves  the  cartilages.  In  the  trachea  and  bronchi  there  may  be  ulcera- 
tire  eroaions,  but  true  pocks,  such  as  are  seen  on  the  skin,  do  not  occur. 

The  heart  occasionally  shows  myocardial  changes,  parendiymatous  and 
fittr;  endocarditis  and  pericarditis  are  uncommon.  Frendi  writers  have 
described  an  endarteritis  of  the  coronary  vessels.  The  spleen  JQ  markedly  en- 
Iniged.  Apart  from  the  cloudy  swelling  and  areas  of  coagvlation-necrosis, 
lesions  of  the  kidneys  are  not  common.    Nephritis  may  occur. 

In  the  haemorrhagic  form  extravasations  are  found  on  the  serous  and 
mucous  surfaces,  in  the  parenchyma  of  organs,  in  the  connective  tissues, 
iboat  the  nerve-sheaths  and  in  the  muscles.  In  one  instance  I  found  the 
entire  retro-peritoneal  tissue  infiltrated  with  a  large  coagulum,  and  there 
wre  also  extensive  extravasations  in  the  course  of  the  thoracic  aorta.  Hae- 
nwrrhages  in  the  bone-marrow  have  also  been  described.  The  spleen  is 
firm  and  hard  in  haemorrhagic  small-pox,  and  such  was  the  case  in  seven  in- 
rtinces  I  examined.  In  these  rapidly  fatal  forms  the  liver  has  been  described 
tt  fitty,  but  in  5  of  my  7  cases  it  was  of  normal  size,  dense,  and  firm. 

Symptonu. — Three  forms  of  small-pox  are  described: 

(fl)  Variola  vera;  (1)  Discrete,  (2)  Confluent. 

(h)  Variola  hcemorrhagica;  (1)  Purpura  variolosa  or  black  small-pox; 
(2)  Hs^morrhagic  pustular  form,  variola  haemorrhagica  pustulosa. 

(f)  Varioloid,  or  small-pox  modified  by  vaccination. 

(a)  Variola  Vera. — The  affection  may  be  conveniently  described  under 
Prions  stages:  Incubation. — ^^Trom  nine  to  fifteen  days;  oftenest  twelve.^' 
I  hate  seen  it  as  early  as  the  eighth  day  after  exposure,  and  tliere  are  well- 
inthenticated  instances  in  which  this  stage  has  boon  prolongod  to  twenty 
^y^    It  is  unusual  for  patients  to  complain  of  any  symptoms. 

Inroition. — In  adults  a  chill  and  in  children  a  convulsion  are  common 
ioitisl  8>inptoms.    There  may  be  ropoated  chills  within  the  first  twenty-four 
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hours.  Intense  frontal  headache,  severe  lumbar  pains,  and  vomiting  are  Tel 
constant  features*  The  pains  in  the  Lack  and  in  the  limbs  are  more  wv 
in  the  initial  stage  of  this  than  of  any  other  eruptive  fever,  and  thdr  coral 
nation  with  headache  and  vomiting  is  so  suggestive  that  precautionary  m< 
ures  may  often  be  taken  several  days  before  the  eruption  appears.  Tht*  tu 
perature  rises  quickly,  and  may  on  the  tirst  day  be  103*^  or  104**,  The  pu 
is  rapid  and  full,  not  often  dicrotic.  In  severe  cases  there  may  be  marl 
delirium,  particularly  if  the  fever  is  high.  The  patient  is  restless  and 
tressed.  Hie  face  is  flushed,  and  the  eyes  are  bright  and  clear.  The  skiu 
usually  dry,  though  occasionally  there  are  profuse  sweaU.  One  cannot  ju< 
from  the  initial  symptomn  wljelher  a  case  is  likely  to  be  discrete  or  conflul 
as  convulsions,  severe  headache,  and  high  fever  may  precede  a  very 
attack. 

Initial  Nashen. — Two  fumis  can  be  distinguished:  the  diffuse,  scarlatil 
and  the  macular  or  meanly  form;  either  of  which  may  be  asscx^iated  i 
petediiie  and  occupy  a  variable  extent  of  surface.    In  some  instances  they 
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general,  but  as  a  rule  they  are  limited  either  to  the  lower  abdominal  ar 
to  the  inner  surfaces  of  the  thighs,  and  to  the  lateral  thoracic  region,  or  fa 
axillae     Occasionally  they  are  found  over  the  extensor  surfaces,  particnl 
in  the  Dpighhnrhood  of  the  knees  and  elbows.    These  rashes,  usually  purpi 
an*  often  associated  with  an  erythematous  or  erysipelatous  blush.    Tlie  scj 
tinal  raah  may  come  out  as  early  as  the  second  day^  and  be  as  diffuse 
vivid  as  in  a  true  scarlatina.    The  measly  rash  may  also  be  diffuse  and 
ble  closely  that  of  measles.    TTrticaria  is  only  occasionally  seen.    It  was 
ent  once  in  my  Montreal  ciises.     The  initial  rashes  are  more  abundant 
iionu^  epidemics  than  in  others*    They  occur  in  from  10  to  16  per  cent,  of  ci 

Eruption. —  (1)  In  the  dtscreU  form,  usually  on  the  fourth  day, 
nles  appear  on  the  forehead,  preceded  sometimes  liy  an  erythematous  fli 
and  on  tlie  anterior  surfaces  of  the  wrists.  Within  the  first  twenty-four  h 
frnra  their  appearance  they  occur  on  other  parts  of  the  face  and  on  the 
trem itj08»  and  a  few  are  seen  on  the  trunk.  The  sjvits  are  from  2S 
metres  in  diameter,  of  a  bright  red  color,  and  disappear  completely  on  fi 
nure.  As  the  rash  comes  out  the  temperature  falls,  the  general  sympt 
lubaide,  and  the  patient  feels  comfortable.     On  the  filth  or  sixth  day 
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papules  change  into  vesicles  with  clear  summits.  Each  one  is  elevated,  circu- 
iir,  and  presents  a  little  depression  or  unibilication  in  the  centre.  About  the 
eighth  day  the  vesicles  change  into  pustules,  the  umbilication  disappears,  the 
flit  top  assumes  a  globular  form  and  becomes  grayish-yellow  in  color,  owing 
to  the  contained  pus.  There  is  an  areola  of  injection  about  the  pustules  and 
the  skin  between  them  is  swollen.  This  maturation  first  takes  place  on  the 
face,  and  follows  the  order  of  the  appearance  of  the  eruption.  The  tempera- 
ture now  rises — secondary  fever — and  the  general  symptoms  return.  The 
iwelling  about  the  pustules  is  attended  with  a  good  deal  of  tension  and  pain 
in  the  face;  the  eyelids  become  swollen  and  closed.  In  the  discrete  form  the 
temperature  of  maturation  does  not  usually  remain  high  for  more  than 
twenty-four  or  twenty-six  hours,  so  that  on  the  tenth  or  eleventh  day  the 
fever  disappears  and  the  stage  of  convalescence  begins.  The  pustules  rapidly 
dry,  first  on  the  face  and  then  on  the  other  parts,  and  by  the  fourteenth  or 
fifteenth  day  desquamation  may  be  far  advanced  on  the  face.  The  march 
and  distribution  of  the  rash  are  often  most  characteristic.  The  abdomen  and 
groins  and  the  legs  are  the  parts  least  affected.  The  rash  is  often  copious  on 
the  upper  part  of  the  back,  scanty  on  the  lower.  Vesicles  in  the  mouth, 
phaiyiiXy  and  larynx  cause  soreness  and  swelling  in  these  parts,  with  loss  of 
voice.  Whether  pitting  takes  place  depends  a  good  deal  upon  the  severity  of 
the  dinaae.  In  a  majority  of  cases  Sydenham's  statement  holds  good,  that 
"it  ii  fBfy  rarely  the  case  that  the  distinct  small-pox  leaves  its  mark."  The 
odwrfa  amall-pox  patient  is  very  distinctive  even  in  the  early  stages,  and  I 
have  kunni  it  to  be  a  help  in  the  diagnosis  of  a  doubtful  case. 

(8)  The  Confluent  Form. — With  the  same  initial  symptoms,  though  usu- 
illr  of  greater  severity,  the  rash  appears  on  the  fourth,  or,  according  to  Syden- 
ham, OD  the  third  day.  The  more  the  eruption  shows  itself  before  the  fourth 
daj  the  more  sure  it  is  to  become  confluent  (Sydenham).  The  papules  at 
first  may  be  isolated,  and  it  is  only  later  in  the  stage  of  maturation  that  the 
eniption  is  confluent.  But  in  severer  cases  the  skin  is  swollen  and  hypera?mic 
ind  the  papules  are  very  close  together.  On  the  feet  and  hands,  too,  the 
pipules  are  thickly  set;  more  scattered  on  the  limbs;  and  quite  discrete  on 
the  trunk.  With  the  appearance  of  the  eruption  the  symptoms  subside  and 
the  fever  remits,  but  not  to  the  same  extent  as  in  the  discrete  form.  Oc- 
caaionally  the  temperature  falls  to  normal  and  the  patient  may  be  very  com- 
fortable. Then,  usually  on  the  eighth  day,  the  fever  again  rises,  the  vesicles 
dunge  to  pustules,  the  hyperamia  becomes  intense,  the  swelling  of  the  face 
iod  hands  increases,  and  by  the  tenth  day  the  pustules  have  fully  maturated, 
many  of  them  have  coalesced,  and  the  entire  skin  of  the  head  and  extremities 
» I  iuperficial  abscess.  The  fever  rises  to  lOS**  or  105°,  the  pulse  is  from  110 
to  120,  and  there  is  often  delirium.  As  pointed  out  by  Sydenham,  salivation 
m  adults  and  diarrhoea  in  children  are  common  symptoms  of  this  stage. 
There  is  usually  much  thirst.  The  eruption  may  also  be  present  in  the  mouth, 
and  usually  the  pharynx  and  larynx  are  involved  and  the  voice  is  husky, 
fireat  swelling  of  the  cervical  lymphatic  glands  occurs.  At  this  stage  the 
pitient  presents  a  terrible  picture,  unequaled  in  any  other  disease  and  one 
rtich  fully  justifies  the  horror  and  fright  with  which  small-pox  is  assocriated 
in  the  public  mind.  Even  when  the  rash  is  confluent  on  the  face,  hands,  and 
wt,  the  pustules  remain  discrete  on  the  trunk.    The  danger,  as  pointed  «"*^ 
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by  Sydenham^  is  in  proportion  to  the  nunibGr  upon  the  face.  "If  upon  ih 
face  they  are  as  thick  as  sand,  it  is  no  advantage  to  have  thera  few  and  far 
between  on  the  rest  of  the  body."  In  fatal  eases  by  the  tenth  or  eleventh 
day  the  pulse  gets  feebh?r  and  more  rapid,  the  delirium  is  marked,  there  is 
suhsultus,  sometimes  diarrhoea,  and  with  these  Bymptoms  the  patient  di<?». 
In  other  instances  between  the  eighth  and  eleventh  day  ha&morrhagic  fea- 
tures occur.  When  recovery  takes  place,  the  patient  enters  on  the  eleveutli 
or  twelftli  day  the  period  of  cleBiecation. 

Desiccatiou.^^Vhe  pustules  break  and  the  pus  exoides  or  they  dry  aa4 
fonn  crusts.  Throughout  the  third  week  the  desiccation  proceeds  and  in 
cases  of  moderate  severity  the  secondary  fever  subsides;  but  in  others  it  may 
persist  until  the  fourth  week.  The  emsts  in  eonfliient  small-pox  adhere  for 
a  long  time  and  the  process  of  scarring  may  take  three  or  four  weeks.  Oo 
the  face  they  fall  off  singly,  but  the  tough  epidermis  of  the  hands  and  feet 
may  be  shed  entire. 

(b)  ILEMOimiiAOio  SMALL-POX  occurs  in  two  forms.  In  one,  the  pe- 
techial or  hkiek  sniall-pox — purpura  variolosa — the  special  symptoms  app»ear 
early  and  death  follows  in  from  two  to  six  days.  In  the  other  form  the  caw 
progresses  as  one  of  ordinary  variola,  and  in  the  vesicular  or  pu^itular  stage 
iKeiuorrhages  take  place  into  the  pocks  or  from  the  mucous  membranes— 
variola  hwmorrhagka  pustulosa. 

Purpura  variolosa  is  more  common  in  some  epidemics  than  in  others. 
It  is  less  frefjuent  in  children  than  in  adults.     Of  27  cases  admitted  to  the 
small-pox  department  of  the  MoDlreal  General  Hospital  there  were  3  under 
ten  years,  4  between  fifteen  and  twenty,  U   between  twenty  and  twenty-five^ 
7  between  tw^enty-five  and  thirty-five,  3  between  thirty-five  and  forty-five,  and 
1  above  fifty.     Young  and  vigorous  persons  seem  more  liable  to  this  form. 
Several  of  uiy  cases  were  above  the  average  in  muscular  development.     Men 
are  more  frecpieotly  alfeoted  than  women;  thus  in  my  list  there  w^ere  2\  males 
and  only  0  females.     The  influence  of  vaccination  is  shown  in  the  fact  that 
of  the  cases  14  were  unvaccinated,  while  not  one  of  the  13  who  had  scars  had 
been  revaecinated.     The  illness  starts  with  the  usual  symptoms,   but  with 
more  intense  constitutional  disturbance.     On  the  evening  of  the  second  or  on 
the  third  day  there  is  a  dilfuse  hyperfemie  rash,  particularly  in  the  groins, 
with  small  puncliform  hamorrhages.     The  rash  extends,  becomes  more 
tinctly  hemorrhagic,  and  the  spots  increase  in  size.     Ecchymoses  appear 
the  conjunctivae,  and  as  early  as  the  third  day  there  may  be  haemorrha 
from   the  uiueousr?   meiubranes.      Death   may   take   place   before   the  paptu 
appear.     In  this  truly  terrible  affection  the  patient  may  present  a  frightful 
appearance.    The  skin  may  have  a  uniformly  purplish  hue  and  the  tmfortu- 
nate  victim  may  even  h>ok  pluui-colored.    The  face  is  swollen  and  large  con- 
junctival hiemorrhages  with  the  deeply  sunken  cornea?  give  a  ghastly  appear- 
ance to  the  features.    The  mind  may  remain  clear  to  the  end.     Death  oocart 
from  the  third  to  the  sixth  day;  thus  in  thirteen  of  my  cases  it  took  pkc« 
between  these  dates.    The  earliest  death  was  on  the  third  day  and  there  weifa 
no  traces  of  papules.     Tliere  may  be  no  mucous  hjemorrbages ;  thus  in  <mk 
case  of  a  most  virulent  character  death  occurred  without  bl wading  early  oB! 
the  fourth  day.    Ha^maturia  is  perhaps  most  cf)mmon,  next  Ija^matemesis.  uirf 
mela^na  was  noticed  in  a  third  of  the  eases.    Metrorrhagia  was  present  in  oW 
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eolj  of  the  six  females  on  my  list.  Haemoptysis  occurred  in  five  cases.  The 
pake  in  this  form  of  small-pox  is  rapid  and  often  hard  and  small.  The 
iwpiritionB  are  greatly  increased  in  frequency  and  out  of  all  proportion  to 
tte  intensity  of  the  fever. 

In  variola  pustulosa  hcemorrhagica  the  disease  progresses  as  a  severe  case, 
ind  the  hspmoirhages  do  not  occur  until  the  vesicular  or  pustular  stage.  The 
firat  indication  is  h»morrhage  into  the  areolae  of  the  pocks,  and  later  the  matu- 
nted  pustules  fill  with  blood.  The  earlier  the  haemorrhage  the  greater  is  the 
danger.  Bleeding  from  the  mucous  membranes  is  also  common  in  this  form, 
ind  the  great  majority  of  the  cases  prove  fatal,  usually  on  the  seventh,  eightli, 
or  ninth  day,  but  a  few  cases  recover.  In  patients  with  the  discrete  form,  if 
tHkiwA  to  get  up  early,  haemorrhage  may  take  place  into  the  pocks  on  the  legs. 
Leucocytes, — In  variola  vera  there  is  a  marked  leucocytosis,  12-16  thou- 
nnd,  about  the  eighth  day,  then  a  slight  decline  and  a  rise  again  about  the 
twelfth  or  fourteenth  day,  sometimes  to  18,000  br  20,000.  There  is  an  in- 
oeaje  in  the  mononuclear  elements,  which  may  be  the  only  marked  feature  of 
the  mild  cases  (Magrath,  Brinckerhoflf,  and  Bancroft). 

(c)  Varioloid. — This  term  is  applied  to  the  modified  form  which  affects 
pcTBons  who  have  been  vaccinated.  It  may  set  in  with  abruptness  and  severity, 
tile  temperature  reaching  103**.  More  commonly  it  is  in  every  respect  milder 
in  its  initial  symptoms,  though  the  headache  and  backache  may  be  very  dis- 
tiwging.  The  papules  appear  on  the  evening  of  the  third  or  on  the  fourth 
diy.  They  are  few  in  number  and  may  be  confined  to  the  face  and  hands. 
The  fever  drops  at  once  and  the  patient  feels  perfectly  comfortable.  The 
iwiculation  and  maturation  of  the  pocks  take  place  rapidly,  and  there  is  no 
iwondary  fever.  There  is  rarely  any  scarring.  As  a  rule,  when  small-pox 
ittida  a  person  who  has  been  vaccinated  within  five  or  six  years  the  disease 
u  mild,  but  it  may  prove  severe,  even  fatal. 

AkrtiTe  Types. — As  already  mentioned,  recent  epidemics  have  been  char- 
acterized by  the  large  number  of  mild  cases.  Even  in  unvaccinated  children 
only  a  few  pustules  may  appear,  and  the  disease  is  over  in  a  few  days.  Even 
witti  a  thickly  set  eruption  the  vesicles  at  the  fifth  or  sixth  day,  instead  of 
filling,  dry  and  abort,  forming  the  so-called  horn-,  crystalline-,  or  wart-pox. 
yariola  rine  eruptione  is  described.  I  saw  no  cases  of  the  kind  in  Montreal. 
They  Mem  to  have  been  not  uncommon  in  the  recent  epidemics.  Bancroft  ob- 
•crved  twelve  cases  in  the  Boston  outbreak,  all  among  physicians  and  attend- 
anta.  The  symptoms  are  headache,  pain  in  the  back,  fever,  and  vomiting.  As 
alieadj  mentioned,  the  pocks  may  be  very  scanty  and  easily  overlooked,  even 
in  QnTaocinated  persons.  One  of  Bancroft's  cases  was  of  special  interest — a 
pregnant  woman  who  had  slight  symptoms  after  exposure,  but  no  rash.  Her 
child  showed  a  typical  eruption  when  two  days  old. 

Conplicationi. — Considering  the  severity  of  many  of  the  cases  and  the 
character  of  the  disease,  associated  with  multiple  foci  of  suppuration,  tlie 
flomplications  in  small-pox  are  remarkably  few. 

Laryngitis  is  serious  in  three  ways :  it  may  produce  a  fatal  crdema  of  the 
giottia;  it  is  liable  to  extend  and  involve  the  cartilages,  producing  necrosis; 
»nd  by  diminishing  the  sensibility  of  the  larynx  it  may  allow  irritating  par- 
ticles to  reach  the  lower  air-passages^  where  they  excite  bronchitis  or  brondio- 
pneomoiua. 
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Broncho-pneumonia  \»  alnifist  invariably  pregent  in  fatal  cases.  l4h^H 
pneumonta  is  rare.     Pleurisy  is  conunon  in  some  epidemics,  ^^^| 

The  mrdi'ac  coniplieations  are  also  rare*  In  the  height  of  the  ferG^B 
systolic  nitirmur  at  the  apex  is  not  unconimon ;  but  endocarditis,  either  simptaV 
or  malignant,  is  rarely  met  with.  Pericarditis,  too,  is  very  uncommon.  Wjo^  | 
carditis  srcniB  to  he  more  frequent,  and  may  be  associated  with  endarteritis  at  I 
the  coronary  vessels.  J 

Of  eoniphcatioiLS  in  the  digestive  system,  parotitis  is  rare.  In  severe  c««Mi 
there  is  extensive  pseudo-diphtheritic  angina*  Vomiting,  which  is  ^j  maiiuifl 
a  symptom  in  the  early  stage,  is  rarely  persistent.  Diarrhoea  is  not  tuicoiaH 
mon,  as  noted  by  Sydenham,  and  particularly  in  eliildren.  ■ 

Albutnimiria  is  frinpient,  but  true  nephritis  is  rare.  Inflammation  of  flfl 
testes  and  of  tlie  ovaries  may  occur.  ■ 

Among  the  most  interesting  and  serious  complications  are  those  pert-aiiihlH| 
to  the  ncrtous  system.  In  chiklren  convulsions  are  common.  In  adults  thfl 
delirium  of  tbe  early  .stage  may  persist  and  become  violent,  and  finally  ^ulfl 
side  into  a  fatal  coma.  Post-febrile  insanity  is  occasionally  met  with  tiuriflfl 
convaleseencen,  and  very  rarely  epilepsy.  Many  of  the  old  writers  spoke  (■ 
paraplegia  in  connection  with  the  intense  backache  of  the  early  stage,  butitlH 
probably  associated  with  tlie  severe  agonizing  lumbar  and  crural  pains  «adjl 
not  a  true  paraplegia.  It  must  be  distinguished  from  the  form  oeciUTi^^H| 
convalescence,  which  may  be  due  to  peripheral  neuritis  or  to  a  dilluse  mjiHH 
(We8tj>Iial).  The  neuritis  may,  as  in  diphtheria*  involve  the  pharynx  alcoM 
or  it  may  be  multiple.  Of  this  nature,  in  all  probability,  is  the  so-calkfl 
pseudo-tabes,  or  tfiaj-ie  imriolitfue.  Hemiplegia  and  aphasia  have  been  tsJm 
with  in  a  few  instances,  the  result  of  encephalitia.  I 

Among  the  most  constant  and  troublesome  complications  are  those  ilfl 
volving  the  skin.  During  convalescence  boils  are  very  frequent  and  may  ifl 
severe.  Aene  and  ecthyma  are  also  met  with,  I^ociil  gangrene  in  van<i« 
parts  may  occur.  ■ 

Arthriiis  may  occur,  usually  in  the  period  of  desquamation,  and  ma?  piH 
on  to  suppuration.     Acute  necrosis  of  the  bone  is  sometimes  met  with.       I 

A  remarkable  secondary  eruption  (recurrent  small-jmx)  occasionally  oJM 
curs  after  desquamation.  H 

SpEcrAL  Senses. — Tlie  eye  affections  which  were  formerly  so  common  aoH 
serious  are  not  now  so  frequent,  owing  to  the  care  which  is  given  to  keepilfl 
the  conjunctiva?  clean.  A  catarrhal  and  purulent  conjunctivitis  is  eommoDlfl 
severe  cases.  Tbe  secretions  cause  adhesions  of  the  eyelids,  and  unless  gnifl 
care  is  taken  a  diffuse  keratitis  is  excited,  which  may  go  on  to  ulceration  aqI 
perforation.  Iritis  ia  not  very  uncommon.  Otitis  media  is  an  occasionlB 
complication,  and  usually  results  from  an  extension  of  the  disease  through  wM 
Eustachian  tubes.  H 

Prognosis, — In  unprotected  persons  small -pox  is  a  very  fatal  disease,  tU 
death-rate  ranging  from  25  to  35  per  cent.  In  Japan  the  mortality  amofl 
unprotected  persons  has  been  even  higher.  In  the  recent  mild  epidemic  H 
the  United  States  the  mortality  has  been  very  slight,  e.  g.,  for  the  ^\e  montll 
ending  November  24,  11)11,  4,852  cases  and  35  deaths.  At  the  MoniciH 
Hospital.  Philadelphia,  of  2,831  cases  of  variola,  1,534 — i,  e.,  54.18  per  cctR 
— died,  while  of  2,169  cases  of  varioloid  only  28 — ^i.  e,,  1,29  per  cenL^-died 
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I.  M.  Welch).  Purpura  varioluea  is  invariably  fatal,  nm\  a  majority  of 
■e  attacked  with  the  severer  confluent  forms  die.  The  intemperate  and 
Uitated  fuccumb  more  readily  to  the  disease.  As  Sydenliam  observed,  the 
ppr  is  dinK'tly  proportionate  to  the  intensity  of  the  disease  on  the  face 

■  hands,  *'\Vhen  the  fever  increases  after  the  a]>peaninee  of  the  pustules, 
■li  btd  sign;  but  If  it  is  lessened  on  their  appearance,  that  is  a  good  sign" 
Bnes).  Very  high  fever,  delirium  and  subsultus  are  symptoms  of  ill 
BL  The  disease  is  particularly  fatal  in  pregnant  women  and  abortion 
^fe takes  place.  It  is  not,  however,  uniformly  so,  and  I  have  twice  known 
^Ihses  to  recover  after  miscarriage,  iloreoverj  abortion  is  not  inevitable. 
mj  severe  pharyngitis  and  laryngitis  are  fatal  complications, 

I  Death  results  in  the  early  stage  from  the  action  of  the  p<iison  upon  the 
koua  system.  In  the  later  stages  it  usually  occurs  about  the  eleventh  or 
plfth  day,  at  the  beight  of  ttie  eruption.  In  children,  and  oteasionally  in 
miU,  the  laryngeal  and  pulmonary  coiiiplications  ])rove  fatal. 
ISia^osifl. — During  an  epidemic  the  initial  chill,  the  headache  and  hack- 
fcr.  and  the  vomiting  at  once  put  tbe  physician  on  his  gimnL 

■  The  initial  rashes  may  lead  to  error.  The  ticarlalinnl  riiiih  has  rarely  the 
lent  and  never  the  |>ersistenee  of  the  rash  in  true  searlet  fever.  I  have 
Idvd  the  rasli  of  measles  to  be  mistaken  for  the  initial  rash  of  small-pox. 
m  pen  era  1  condition  of  the  patient,  and  the  presence  of  coryzaj  eonjunetivitia 
Id  K<if>lik's  sign,  may  be  belter  guidt*s  than  the  rash  iti^elf. 

I  Jlahgnant  hiemorrhagic  small-pox  may  prove  fatal  iM^fore  the  characteristic 
fclppear8>  Of  27  cases  of  purpura  variolosa,  in  only  one,  in  wliieh  death 
WmA  on  the  third  day,  did  inspection  fail  to  show  the  papules.  In  3 
■»  (lying  on  the  fourth  day  the  characteristic  papular  ra^h  was  noticed.  It 
IT  be  diiiicult  or  impossible  to  recognise  this  form  of  ha^morrbagic  small- 
k  from  hemorrhagic  scarlet  fever  or  hmnorrhagic  measles,  though  in  the 
ker  there  is  rarely  so  constant  involvement  of  the  mucous  membranes. 

^   *       My  enough,  as   tiny  are  allied   affections,   varicella  is   tbe   disease 
ii  1   freipiently  leads  to  error.     r*articularly  has  this  been  the  case  in 

■  mild  epidemic  winch  lias  prevailed  during  the  past  tliree  years.  A  negro 
mmi  was  admit tetl  to  my  wards  on  the  fourth  day  of  the  disease.     Small- 

■  was  not  prevalent  at  the  time,  and  the  case  was  regarded  as  one  of  vari- 
■^  Subseijuently  eight  caw?s  appeared,  several  of  exceeding  mildness,  but 
PSittake  was  forcibly  brought  liome  to  us  by  the  oceurrenee,  in  a  man 
Id  hid  been  exposed  in  the  ward,  of  a  ease  of  confluent  small-pox  of  great 
[toity.  The  following  points  arc  to  be  borne  in  mind:  first,  the  experience 
illir  past  few  years  has  shown  that  very  mild  epidemics  of  true  small-pox 
pocnjr;  secondly,  any  large  number  of  eases  of  a  contagious  disease  with 
mutular  eruption  occurring  in  adults  is  strongly  in  favor  of  small-pox. 
h  characters  of  the  rash  are  of  less  value.  Its  abundance  on  the  trunk  in 
Bcelk  IB  important.  At  the  outset  tbe  papules  have  rarely  the  shotty,  hard 
I  <if  emall-pox.  The  vesicles  are  more  superficial,  tbe  infiltrated  areola 
lot  «o  intense  nor  so  constant,  and  as  a  rule  the  pocks  may  be  seen  in  tbe 
le  patient  in  all  stages  of  development.  The  longer  period  of  invasion,  the 
HroBial  nuhes,  the  great  intensity  of  the  onset  are  also  important  points 
■tftll-pox.  But,  as  I  have  said,  there  are  mild  epidemics  in  which  it  must 
In&ned  that  the  recognition  of  the  nature  of  the  outbreak  is  sometimes 
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only  confirmed  by  the  appearance  of  a  severe  case  of  the  confluent  or  of  th 
hajniorrhagic  form. 

The  disease  may  be  mistaken  for  cerebrospinal  fever,  in  which  purpni 
symptoms  are  not  uncommon.  A  four-year-old  child  was  taken  suddenly  il 
with  fever,  pains  in  the  back  and  head,  and  on  the  second  or  third  di 
petechiaB  appeared  on  the  skin.  There  were  retraction  of  the  head  and  maifa 
rigidity  of  the  limbs.  The  ha}morrhages  became  more  abundant;  and  fiuD 
ha»matemesis  occurred  and  the  child  died  on  the  sixth  day.  At  the  pn 
mortem  tliere  were  no  lesions  of  cerebro-spinal  fever,  and  in  the  deeply  hsmoi 
rhagic  skin  the  papules  could  be  readily  seen.  The  post  mortem  diagnoc 
of  small-pox  was  unhappily  confirmed  by  the  mother  tisdsing  the  disease  an 
dying  of  it. 

Fnstular  Syphilides. — A  very  copious  pustular  rash  in  syphilis  may  rewn 
ble  variola,  particularly  if  accompanied  by  fever,  but  the  history  and  the  dii 
tribution,  particularly  the  slight  amount  on  the  face,  leave  no  question  asl 
the  diagnosis. 

Pustular  glanders  has  been  mistaken  for  small-pox.  In  a  remarkable  ii 
stance  of  the  kind  in  Montreal  there  was  a  widespread  pustular  eniptioi 
which  we  thought  at  first  was  small-pox,  but  the  subsequent  course  and  tl 
fact  that  there  was  glanders  among  the  horses  in  the  stable  led  to  the  correi 
diagnosis.  The  eruption  resembled  exactly  that  described  in  Bayer's  mott 
graph  (De  la  Morve,  1837). 

Impetigo  contagiosa  is  stated  to  have  been  mistaken  for  variola. 

Prophylaxis. — Thorough  vaccination  and  re-vaccination  are  the  most  in 
portant  preventive  measures.  All  those  exposed  to  infection  should  be  vacc 
nated  at  once,  as  four  days  after  exposure  a  successful  vaccination  may  pp 
tect  from  the  disease.  During  epidemics  general  vaccination  of  the  con 
munity  should  be  done  and  special  care  taken  to  recognize  mild  cases.  Tho 
who  have  been  exposed  should  be  isolated  for  sixteen  days.  I8olation*of  tko 
with  the  disease  should  be  rigid  and,  if  possible,  they  should  be  placed  in 
special  hospital.  The  attendants  should  wear  gowns  and  caps;  rubber  gloT 
are  an  advantage.  The  linen  should  be  placed  in  carbolic  acid  solution  i 
per  cent.)  and  boiled  afterwards.  Dressings  should  be  burned.  The  patie 
should  not  be  discharged  until  all  the  crusts  are  removed;  a  thorough  spoD 
ing  with  carbolic  solution  (2  per  cent.)  is  advisable. 

Treatment. — General  Considerations. — Segregation  in  special  hospiti 
is  imjierative.  In  the  case  of  local  outbreaks  temporary  barracks  or  tei 
may  be  constructed. 

We  have  no  specific  treatment.  There  should  be  abundance  of  fresh  a 
the  diet  should  be  liquid  and  large  amounts  of  water  and  cold  drinks  givi 
A  calomel  and  saline  purge  is  advisable  at  the  onset  and  later  the  bow 
should  be  kept  open  by  salines.   With  severe  toxaemia  alcohol  should  be  giv< 

In  the  early  stages  two  symptoms  call  for  treatment:  the  pain  in  1 
back,  which,  if  not  relieved  by  plienacetine  (gr.  v,  0.3  gm.),  requires  opii 
in  some  form,  as  advised  by  Sydenham;  and  the  vomiting,  which  is  v< 
difficult  to  check  and  may  be  uncontrollable.  Nothing  should  be  given  cxo 
a  little  ice  and  champagne,  and  it  usually  stops  with  the  appearance  of  1 
eruption. 

For  the  fever,  cold  sponging  or  the  tub  bath  may  be  used;  when  there 
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ffluch  delirium  with  high  fever  the  latter  or  the  cold  pack  is  preferable.  In 
lome  cases,  particularly  with  s'^vere  toxaemia  and  marked  eruption,  the  con- 
tinnoiis  warm  bath  ia  advisable. 

The  treatment  of  the  eruption  is  important.  After  trying  all  sorts  of 
remedies,  such  as  puncturing  the  pustules  with  nitrate  of  silver,  or  treating 
iaa  with  iodine  and  various  ointments,  I  came  to  Sydenham's  conclusion 
thit  in  guarding  the  face  against  being  disfigured  by  the  scars  "the  only 
dlect  of  oils,  liniments,  and  the  like  was  to  make  the  white  scurfs  slower  in 
wming  off."  The  constant  application  on  the  face  and  hands  of  lint  soaked 
in  cold  water,  to  which  antiseptics  such  as  carbolic  acid  (2  per  cent.) 
or  bichloride  of  mercury  (1  to  5,000)  may  be  added,  is  perhaps  the 
most  gnitable  local  treatment.  It  is  very  pleasant  to  the  patient,  and  for 
the  face  it  is  well  to  make  a  mask  of  lint,  which  can  then  be  covered  with 
oiled  silk.  When  the  crusts  begin  to  form,  the  chief  point  is  to  keep  ^hem 
thoroughly  moist,  which  may  be  done  with  oil  or  glycerin.  This  prevents  the 
desiccation  and  diffusion  of  the  flakes  of  epidermis.  Vaseline  is  particularly 
useful,  and  at  this  stage  may  be  freely  used  upon  the  face.  It  also  relieves  the 
itching.  For  the  odor,  which  is  sometimes  so  characteristic  and  disagreeable, 
the  dilute  carbolic  solutions  are  probably  best.  If  the  eruption  is  abundant  on 
the  scalp,  the  hair  should  be  cut  short  to  prevent  matting  and  decomposition 
of  the  crusts.  WTien  suppuration  is  marked  the  continuous  warm  bath  (95°) 
is  useful.  Boric  acid,  alum  or  potassium  permanganate  may  be  added  to  the 
water. 

The  papules  do  not  maturate  so  well  when  protected  from  the  light,  and 
for  centuries  attempts  have  been  made  to  modify  the  course  of  the  pustules  by 
either  excluding  the  light  or  by  changing  its  character.  In  the  Middle  Ages 
John  of  Gaddesden  recommended  wrapping  the  patient  in  red  flannel,  and 
treated  in  this  way  the  son  of  Edward  I.  It  was  an  old  practice  of  the 
Egyptians  and  Arabians  to  cover  the  exposed  parts  of  small-pox  patients 
witii  gold-leaf.  Lutzenberg,  a  distinguished  New  Orleans  physician,  in 
1832  treated  patients  by  exclusion  of  the  sunlight.  Recently  the  red-light 
treatment  of  the  disease  has  been  advocated  by  Finsen.  The  statements  do 
not  agree  as  to  its  value.  Nash  states  that  the  course  of  the  rash  may  be 
nwdified  by  the  treatment,  but  Ricketts  and  Byles  could  see  no  influence 
rtatcTer,  even  in  cases  taken  at  the  earliest  possible  date. 

CoiiPUCATiONS. — If  the  diarrhoea  is  severe  in  children,  paregoric  may  be 
giten.  When  the  pulse  becomes  feeble  and  rapid,  stimulants  may  be  freely 
giten.  The  maniacal  delirium  may  require  chloroform  or  morphia,  but  for 
1«8  intense  nervous  symptoms  the  bath  or  cold  pack  is  the  best.  For  the 
8were  hemorrhages  of  the  malignant  cases  nothing  can  be  done,  and  it  is 
onlv  cruel  to  drench  the  unfortunate  patient  with  iron,  ergot,  and  other  drugs. 
Symptoms  of  obstruction  in  the  larynx,  usually  from  oedema,  may  call  for 
fricheotomy.  In  the  late  stages  of  the  disease,  should  the  patient  be  extremely 
Militated  and  the  subject  of  abscesses  and  bed-sores,  he  may  be  placed  on  a 
*»ter-bed  or  treated  in  the  continuous  warm  bath. 

The  care  of  the  eyes  is  most  important.  The  lids  should  bo  thoroughly 
ffcansed  and  the  conjunctivae  washed  with  a  warm  solution  of  salt  or  horacic 
•fid.  In  the  confluent  cases  the  eyelids  are  much  swollen  and  glued  together, 
wd  it  is  only  constant  watchfulness  which  prevents  keratitis.     The  edges  of 
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the  lids  should  be  smeared  with  vaseline.  The  mouth  and  throat  should  h 
kept  clean,  a  potassium  permanganate  or  carbolic  mouth  wash  and  gaigl 
used,  and  the  treatment  of  the  nose  with  glycerin  or  sweet  oil  should  be  begu 
early,  as  it  prevents  the  formation  of  hard  crusts.  Douching  the  nose  with  i 
warm  alkaline  solution  is  helpful. 

The  treatment  in  the  stage  of  convalescence  is  important.  Frequent  bafli 
ing  helps  to  soften  the  crusts,  and  the  skin  may  be  oiled  daily.  Convalesceiie 
should  not  be  considered  established  until  the  skin  is  perfectly  smooth  an 
clean  and  free  from  any  trace  of  scabs. 

IL    VACCINIA    (Cow-pox)— VACCINATION 

Definition. — An  eruptive  disease  of  the  cow,  the  virus  of  which,  inoculatei 
into  man  (vaccination),  produces  a  local  pock  with  constitutional  disturbano 
which  affords  protection,  more  or  less  permanent,  against  small-pox. 

The  vaccine  is  got  either  directly  from  the  calf — animal  lymph — in  whic 
the  disease  is  propagated  at  regular  stations,  or  is  obtained  from  persons  vw 
cinated  (humanized  lymph). 

History. — For  centuries  it  had  been  a  popular  belief  among  farmer  fd 
that  cow-pox  protected  against  small-pox.  The  notorious  Duchess  of  Clevi 
land,  replying  to  some  joker  who  suggested  that  she  would  lose  her  occupatio 
if  she  was  disfigured  with  small-pox,  said  that  she  was  not  afraid  of  the  dii 
ease,  as  she  had  had  a  disease  that  protected  her  against  small-pox.  Jesty, 
Dorsetshire  farmer,  had  had  cow-pox,  and  in  1774  vaccinated  successfully  h 
wife  and  two  sons.  Plett,  in  Holstein,  in  1791,  also  successfully  vaccinate 
three  children.  When  .Tenner  was  a  student  at  Sodbury,  a  young  girl,  n\ 
came  for  advice,  when  small-pox  was  mentioned,  exclaimed,  "I  cannot  tal 
that  disease,  for  I  have  had  cow-pox.^'  Jenner  subsequently  .mentioned  f 
subject  to  Hunter,  who  in  reply  gave  the  famous  advice :  "Do  not  think,  b 
try;  be  patient,  be  accurate/'  As  early  as  1780  the  idea  of  the  protecti 
power  of  vaccination  was  firmly  impressed  on  .Tenner's  mind.  The  probli 
which  occupied  his  attention  for  many  years  was  brought  to  a  practical  im 
when,  on  May  14,  1790,  he  took  matter  from  the  hand  of  a  dairy-maid,  Sai 
Nelmes,  who  had  cow-pox,  and  inoculated  a  boy  named  James  Phipps,  ^ 
eight  years.  On  .Tuly  1st,  matter  was  taken  from  a  small-pox  pustule  a 
inserted  into  the  boy,  but  no  disease  followed.  In  1798  appeared  An  Inqu 
into  the  Causes  and  EiTects  of  the  Variola  Vaccina?,  a  Disease  discovered 
some  of  the  Western  Counties  of  England,  particularly  Gloucestershire,  fl 
known  by  the  Name  of  Cow-pox  (pp.  iv,  75,  four  plates,  4to.   London,  179 

In  the  United  States  cow-pox  was  introduced  by  Benjamin  Waterhot 
Professor  of  Physic  at  Harvard,  who  on  July  8,  1800,  vaccinated  seven  of 
children.  In  Boston  on  August  16,  1802,  nineteen  boys  were  inoculated  w 
'  the  cow-pox.  On  November  9th  twelve  of  them  were  inoculated  with  smi 
pox;  nothing  followed.  A  control  experiment  was  made  by  inoculating  \ 
unvaccinated  boys  with  the  same  small-pox  virus;  both  took  the  disease.  T 
nineteen  children  of  Au<rust  Ifith  were  again  unsuccessfully  inoculated  m 
fresh  virus  from  tliese  two  bovs.  This  is  one  of  the  most  crucial  experime 
in  the  history  of  vaccination,  and  fully  justified  the  conclusion  of  the  Bo 
of  Healtli — cow-pox  is  a  complete  security  against  the  smalUpox. 


VACCINIA  (COW-POX)— VACCINATION  327 

Practitioners  should  familiarize  themselves  with  the  literature  on  vaccina- 
tion. The  centenary  number  of  the  British  Medical  Journal  is  particularly 
nloible  (1896).  The  report  of  the  Royal  Commission  on  vaccination  (1897), 
the  exhaustive  articles  in  Allbutt  and  Bolleston's  System  by  T.  D.  Acland, 
Copeman  and  McVail,  and  Cory's  monograph  on  the  subject  afford  a  large 
body  of  material.  To  the  public  health  officials  who  wish  for  distribution 
in  handy  shape  Facts  about  Small-pox  and  Vaccination  leaflets  issued  by  the 
BritiBh  Medical  Association  will  be  of  the  greatest  value.  The  Vaccination 
Lawot  the  German  Empire,  printed  in  English  (Berlin,  B.  Paul,  1904),  con- 
tains important  information  and  statistics. 

Tatnie  of  Vaccinia. — Is  cow-pox  a  separate  independent  disease,  or  is  it 
wdy  small-pox  modified  by  passing  through  the  cow  ?  In  spite  of  a  host  of 
obienations,  this  question  is  not  yet  settled.  The  experiments  may  be  di- 
lided  into  two  groups.  First,  those  in  which  the  inoculation  of  the  small-pox 
matter  in  the  heifer  produced  pocks  corresponding  in  all  respects  to  the  vac- 
cine vesicles.  Lymph  from  the  first  calf  inoculated  into  a  second  or  third 
produced  the  characteristic  lesions  of  cow-pox,  and  from  the  first,  second,  or 
third  animal  lymph  used  to  vaccinate  a  child  produced  a  typical  localized 
Taccine  vesicle  without  any  of  the  generalized  features  of  small-pox.  The 
experiments  of  Ceely,  of  Babcock,  and  many  other  workers  seem  to  leave  no 
question  whatever  that  typical  vaccinia  may  be  produced  in  the  calf  by  the 
inoculation  of  variolous  matter.  A  great  deal  of  the  vaccine  material  at  one 
time  in  use  in  England  was  obtained  in  this  way.  Secondly,  against  this  are 
wged  Chauveau's  Lyons  experiments.  Seventeen  young  animals  were  inocu- 
lated with  the  virus  of  small-pox.  Small  reddish  papules  occurred  which  dis- 
appeared rapidly,  but  the  animals  did  not  acquire  cow-pox.  Fifteen  of  the 
KTenteen  animals  were  also  vaccinated.  Of  these  only  one  showed  a  typical 
cot-pox  eruption.  To  determine  the  nature  of  the  original  papules  one  was 
excised  and  inoculated  into  a  non-vaccinated  child,  which  developed  as  a 
wnilt  generalized  confluent  small-pox.  A  second  child  inoculated  from  the 
primary  pustule  of  the  first  child  developed  discrete  small-pox.  The  French 
■tiD  hold  to  the  Lyons  experiments  as  demonstrating  the  duality  of  tlie  dis- 
ciaei. 

The  weight  of  evidence  favors  the  view  that  cow-pox  and  horse-pox  are 
^la  modified  by  transmission ;  or,  as  has  been  suggested,  "small-pox  and 
^icdnia  are  both  of  them  descended  from  a  common  stock — from  an  ancestor, 
for  instance — which  resembled  vaccinia  far  more  than  it  resembled  small- 
pox" (Copeman). 

The  bodies  described  by  Guarnieri  have  been  very  thoroughly  studied  by 
Cooncilman  and  his  colleagues,  who  regard  them  as  forms  of  a  protozoon — 
Cfiofydes  vaccinuB — ^with  a  well-characterized  development  cycle,  increasing 
in  lize  until  they  undergo  segmentation. 

lonnal  Vaooination. — Period  of  Incubation. — At  first  there  may  be  a 
litfle  irritation  at  the  site  of  inoculation,  wliich  subsides. 

Pebiod  of  Eruption. — On  the  third  day,  as  a  rule,  a  papule  is  seen  sur- 
fwadfid  by  a  reddish  zone.  This  gradually  increases,  and  on  the  fifth  or 
*xth  day  shows  a  definite  vesicle,  the  margins  of  which  are  raised  while  the 
wntreis  depressed.  By  the  eighth- day  the  vesicle  has  attained  its  maximum 
iQ^   It  is  round  and  distended  with  a  limpid  fluid,  the  margin  hard  and 
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prominent,  and  the  umbilieation  ib  more  clistinct.  By  the  tenth  day  the  vesi-  ^ 
cle  is  still  large  and  is  Bur rounded  by  an  extensive  areola.  The  content.^  Imu! 
now  heeonie  purulent.  The  skin  is  also  swollen,  indurated^  and  often  painfull 
On  the  eleventh  or  twelfth  day  the  hyperaemia  diminishes,  the  hmph  becomes 
more  opaque  and  hegins  to  dry.  By  the  end  of  the  second  week  tlie  vesicle  is 
converted  into  a  brownish  scab,  which  gradually  becomes  dry  and  hard,  and  in 
about  a  week  (that  is,  about  the  twenty-first  or  twenty-fifth  day  from  the 
vaccination)  separates  and  leaves  a  circular  pitted  scar.  If  the  points  of  in- 
oculation have  been  close  together,  the  vesicles  fuse  and  may  form  a  large  com- 
hincd  vesicle.  Constitutiona!  symptoms  of  a  more  or  less  marked  degree  fol- 
low the  vaccination.  Usually  on  the  third  or  fourth  day  the  temperature 
rises,  and  may  persist,  increasing  until  the  eighth  or  ninth  day.  There  is  a 
marked  leucocytosis.  In  children  it  is  common  to  have  with  the  fever  rest- 
lessness, particularly  at  night,  and  irritability;  but  as  a  rule  these  symptoms 
are  trivial.  If  the  inoculation  is  made  on  the  arm,  the  axillary  glands  b»> 
come  large  and  sore;  if  on  the  leg,  the  inguinal  glands.  Immunity  is  not 
necessarily  complete  at  once  after  vaccination;  it  may  take  as  long  as  three 
weeks;  on  the  other  hand,  a  person  exposed  to  small-pox  and  successfullv 
vaccinated  at  once  may  escape  entirely,  or  the  two  diseases  may  run  concur 
rently,  with  the  small-pox  much  modiHed.  The  duration  of  the  immanit 
is  extremely  variable,  di tiering  in  d liferent  individuals.  In  some  instaue 
it  is  permanent,  but  a  majority  of  persons  within  ten  or  twelve  years  again^ 
become  susceptible. 

Revarvhtafion  sliould  be  performed  between  the  tenth  and  tifteenth  year, 
and  whenever  sni all-pox  is  epidemic.  The  susceptibility  to  revaccination  i« 
very  general.  In  1891-^9'^  vaccination  pustules  developed  in  88.7  per  cent,  af 
the  newly  enrolled  troops  of  the  German  arruy,  most  of  whom  had  been  vac* 
einated  twice  in  ttjcir  lives  before.  The  vesicle  in  revaccination  is  usuallj 
smaller,  has  less  induration  and  hyperunuia,  and  the  resulting  scar  is  less  per- 
fect. Particular  care  should  he  taken  to  watch  the  vesicle  of  revaccination,  a« 
it  not  infrequently  happens  that  a  spurious  pock  is  formed,  which  reaches  it» 
height  early  and  dries  to  a  scab  by  the  eighth  or  ninth  day. 

Irregular  Vaccination. — (a)  Local  Variations. — We  occasionally  meet 
with  instances  in  which  the  vesicle  develops  rapidly  with  much  itching,  ha» 
not  the  characteristic  flattened  appearance,  the  lymph  early  becomes  opaque, 
and  the  crust  forms  by  the  seventh  or  eighth  day.  Tlie  evolution  of  the  pot^Jf^ 
may  bo  abnormally  slow.  In  such  cases  the  operation  should  again  be  {)ct- 
formed  with  fresli  lymph.  The  contents  of  the  vesicles  may  be  watery  an*' 
bloody.  In  t!ie  involution  the  bruising  or  irritation  of  the  pocks  may  leatl  ^** 
ulceration  and  inflammation.  A  very  rare  event  is  the  recurrence  of  the  pock 
in  the  same  place.     Sutton  reports  four  such  recurrences  within  six  months- 

(b)  Oenehalized  Vaccinia. — ^It  is  not  uncommon  to  see  vesicles  in  the 
vicinity  of  the  primary  sore.  Less  common  is  a  true  generalized  pustular  rasili. 
developing  in  different  parts  of  tije  body,  often  heginning  about  the  wrists  an'l 
on  the  back.  The  secondary  pocks  may  continue  to  make  their  appearance  f«^ 
five  or  six  weeks  after  vaccination.  In  children  the  disease  may  prove  fatal 
They  may  be  ni/>Bt  abundant  on  the  vaccinated  limb,  and  occur  usually  about 
the  eighth  to  the  tenth  day. 

(r)    CoMrLiCATioxs.~In  unhealthy  subjecta,  or  as  a  result  of  uncleanli-J 
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DesB,  or  sometimes  injury,  the  vesicles  inflame  and  deep  excavated  ulcers 
regult  Sloughing  and  deep  cellulitis  may  follow.  In  debilitated  children 
there  may  be  with  this  a  purpuric  rash.  Acland  thus  arranges  the  dates  at 
which  the  possible  eruptions  and  complications  may  be  looked  for : 

1.  During  the  first  three  days:  Erythema;  urticaria;  vesicular  and  bid- 
long  eruptions ;  invaccinated  erysipelas. 

2.  After  the  third  day  and  until  the  pock  reaches  maturity:  Urticaria; 
lichen  urticatus,  erythema  multiforme ;  accidental  erysipelas. 

3.  About  the  end  of  the  first  week :  Generalized  vaccinia ;  impetigo ;  vac- 
cinal ulceration ;  glandular  abscess ;  septic  infections ;  gangrene. 

4.  After  the  involution  of  the  pocks :  Invaccinated  diseases — for  example, 
qrphiliB. 

(d)  Transmission  of  Diseases  by  Vaccination. — Syphilis  has  un- 
doubtedly been  transmitted  by  vaccination,  but  such  instances  are  very  rare, 
tnd  a  large  number  of  the  cases  of  alleged  vaccino-syphilis  must  be  thrown 
out  The  question  has  now  become  really  of  minor  importance  since  the  wide- 
spread use  of  animal  lymph.  Dr.  Cory's  sad  experiment  may  here  be  referred 
to.  He  vaccinated  himself  four  times  from  syphilitic  children.  With  the  first 
Ticcination  followed,  but  no  syphilis.  Two  other  attempts  (negative)  were 
made.  The  fourth  time  he  was  vaccinated  from  a  child  the  subject  of  con- 
genital sjk-philis.  The  lymph  was  taken  from  the  child's  arm  with  care,  avoid- 
ing any  contamination  with  blood.  At  two  of  the  points  of  insertion  red 
pipules  appeared  on  the  twenty-first  day.  On  the  thirty-eight  day  a  little 
uker  was  found,  which  Sir  Jonathan  Hutchinson  decided  was  syphilitic.  The 
diieased  parts  were  then  removed.  By  the  fiftieth  day  the  constitutional  symp- 
toms were  well  marked. 

Among  the  differences  between  vaccino-syphilis  and  vaccination  ulcers  the 
mort  important  is  perhaps  that  the  chancre  never  appears  before  the  fifteenth 
day.  usually  not  until  from  three  to  five  weeks,  whereas  the  ulceration  of 
ordinary  vaccination  is  present  by  the  twelfth  or  fifteenth  day.  The  loss  of 
wibrtanoe  in  the  chancre  is  usually  quite  superficial  and  the  induration  very 
parchment-like  and  specific,  with  but  a  slight  inflammatory  areola.  Tlie 
glindular  swelling,  too,  is  constant  and  indolent,  while  in  the  vaccination 
deer  it  is  often  absent,  or,  when  present,  chiefly  inflammatory. 

Tuhermlosis, — "No  undoubted  case  of  invaccinated  tubercle  was  brought 
Wore  the  Royal  Commission  on  Vaccination"  (Acland).  The  risk  of  trans- 
nutting  tuberculosis  from  the  calf  is  so  slight  that  it  need  not  be  considered. 
The  transmission  of  leprosy  by  vaccination  is  doubtful. 

The  ob9er\ations  on  the  presence  of  actinomyces  in  vaccine  virus  have  been 
confirmed  by  W.  T.  Howard,  Jr.,  who  found  it  24  times  in  95  cultures  from 
the  rinw  of  five  producers  in  the  TTnited  States. 

Tetanus. — McFarland  collcctod  95  cases,  practically  all  American.  Sixty- 
three  occurred  in  1J)01,  a  majority  of  which  could  be  traced  to  one  source 
of  rapply,  in  which  R.  W.  Wilson  demonstrated  the  tetanus  bacillus.  Most  of 
the  cases  occurred  about  Philadelphia.  Since  that  date  very  few  cases  have 
heen  reported.  The  occurrence  of  this  terrible  complication  emphasizes  the 
Mcewity  of  the  most  scrupulous  care  in  the  preparation  of  the  animal  virus, 
w  the  tetanus  bacillus  is   almost  constantlv  present   in   the  intestines  of 
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(e)  Influence  of  Vaccination  upon  Other  Diseases. — A  quiescent 

malady  may  be  lighted  into  activity  by  vaccination.  This  has  happened  with 
congenital  syphilis,  occasionally  with  tuberculosis.  An  old  idea  was  prevalent 
that  vaccination  had  a  beneficial  influence  upon  existing  diseases.  Thomas 
Archer,  the  first  medical  graduate  in  the  United  States,  recommended  it  in 
wliooping-cough,  and  said  that  it  had  cured  six  or  eight  cases  in  his  bandiL 
At  the  height  of  the  vaccination  con^TiIsions  may  occur  and  be  followed  by 
hemiplegia, 

Tecbniqiie,^ — That  part  of  the  arm  about  the  insertion  of  the  deltoid 
usually  selected  for  the  operation.  Mothers  "in  societ}''^  prefer  to  have  girl 
babies  vaccinated  on  the  leg.  The  skin  should  be  cleansed  and  put  upon  the 
stretch.  Then,  with  a  scalpel,  needle,  or  the  ivory  point,  cross-scratches  or 
superficial  incisions  should  be  made  in  one  or  more  places.  Four  points  of 
insertion,  an  inch  apart,  are  best.  When  glycerin  IjTuph  is  used  the  drops 
may  be  placed  on  the  skin  first  and  the  incisions  then  made.  When  the  lymph 
has  dried  on  the  points  it  is  best  to  moisten  it  in  warm  water.  The  clothing 
of  tlie  child  should  not  be  adjusted  until  the  spot  has  dried,  and  it  should  be 
protected  for  a  day  or  two  with  lint  or  a  soft  handkerchief.  When  the  vesicle 
forms  it  can  he  protected  by  sterile  gauze  held  in  place  by  strapping.  If  ery- 
sipelas is  prevalent,  or  if  there  are  eases  of  suppuration  in  the  same  house,  it 
is  well  to  apply  a  pad  of  antiseptic  cotton.  Vaccination  is  usually  performiti 
between  tlie  fourth  and  sixth  month.  If  unsuccessful,  it  should  Im?  repeated 
from  time  to  time.  It  should  be  postponed  if  the  child  has  any  ailment  or 
suffers  from  syphilis  or  a  skin  disease,  Revaccinafion  should  be  done  at  the 
age  of  nine  years.  A  person  exposed  to  the  contagion  of  small-pox  should 
always  be  revaccinated.  This,  if  successful,  will  usually  protect;  but  not 
always.  The  cases  in  which  small-pox  is  taken  within  a  few  years  after  vac- 
cination are  probably  instances  of  spurious  vaccination. 

The  Value  of  Vaccination^^^^Sanitation  cannot  account  for  the  dimin^ 
tion  in  small-pox  and  for  tlie  low  rate  of  mortality.  Isolation,  of  course,  18 
useful  auxiliary,  but  it  is  no  substitute.  Vaccination  is  not  claimed  to  bean 
invariable  and  permanent  preventive  of  small-pox,  but  in  an  immense  nu* 
jority  of  cases  successful  inoculation  renders  the  person  for  many  years  insi 
eeptible.  Communities  in  which  vaccination  and  revaccinalion  are  thoroughly 
and  systematically  carried  out  are  those  in  which  small-pox  has  the  feweil 
victims.  The  (lerman  army  since  1874,  the  date  of  the  stringent  laws,  bai 
enjoyed  practical  immunity.  On  the  other  hand,  communities  in  which  vac* 
cination  and  re  vaccination  are  persistently  neglected  are  those  in  which  epi- 
demics are  most  prevalent.  Owing  to  a  widespread  prejudice  against  vaeci 
nation  in  Montreal,  there  grew  up,  between  the  years  1876  and  1884,  a  con- 
fiiderable  unprotected  population,  and  the  materials  were  ripe  for  an  extensivi 
epidemic.  The  soil  had  been  prepared  with  the  greatest  care,  and  it  only 
needed  the  introduction  of  the  seed,  which  in  due  time  came  with  the  Pullman- 
car  conductor  from  Chicago,  on  the  28th  of  February,  1885,  Within  the  ncxi| 
ten  months  thousands  of  persons  were  stricken  witli  the  disease,  and  3,lilt 
died.  The  statistics  from  Japan,  published  by  Kitasato  (1911),  show  strik- 
ingly the  efficacy  of  vaccination  in  that  country.  In  the  Japanese  army  ot^ 
more  than  a  million  men  in  a  war  waged  in  a  country  in  which  small-pox  was™ 
then  endemic  there  were  only  362  cases  and  35  deaths.     He  shows  with  great 
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dearoess  the  gradual  lessening  of  the  intensity  of  the  epidemics  in  Japan  as 
the  system  of  vaccination  has  been  perfected. 

Althoiigh  the  effects  of  a  single  vaccination  may  wear  out^  as  we  say,  and 
the  individual  again  become  susceptible  to  small-pox,  yet  the  mortality  in 
ludi  cases  is  very  much  lower  than  in  persons  who  have  never  been  vaccinated. 
The  mortality  in  persons  who  have  been  vaccinated  is  from  6  to  8  per  cent., 
whereas  in  the  unvaccinated  it  is  at  least  35  per  cent.  There  is  evidence  that 
the  greater  the  number  of  marks  the  greater  the  protection  in  relation  to 
flnall-pox;  thus,  the  English  Vaccination  Beport  states  that  out  of  4,754  cases 
the  death-rate  with  one  mark  was  7.6  per  cent. ;  with  two  marks,  7  per  cent. ; 
with  three  marks,  4.2  per  cent. ;  with  four  marks,  2.4  per  cent.  W.  M.  Welch's 
itatistics  of  5,000  cases  on  this  point  give  with  good  cicatrices  8  per  cent. ; 
with  fair  cicatrices,  14  per  cent.;  with  poor  cicatrices,  27  per  cent.;  post- 
Tiocinal  cases,  16  per  cent. ;  unvaccinated  cases,  58  per  cent. 


m.    VABIOELLA  (Chicken-pox) 

Idbiition. — An  acute  contagious  disease,  characterized  by  an  eruption  of 
vesicles  on  the  skin. 

Sitory. — Ingrassias,  a  distinguished  Neapolitan  professor,  first  recognized 
thediaease  as  differing  from  small-pox  (1553).  Heberden  gave  it  the  name 
chicken-pox  (1767). 

Etidogy.  — The  disease  occurs  in  epidemics,  but  sporadic  cases  are  also 
met  with.  It  tnay  prevail  at  the  same  time  as  small-pox  or  may  follow  or 
precede  epidemics  of  this  disease.  It  is  a  disease  of  childhood ;  a  majority  of 
the  caaes  occur  between  the  second  and  sixth  years.  Adults  who  have  not  had 
tie  disease  in  childhood  are  very  liable  to  be  attacked.  The  specific  germ  has 
not  jet  been  discovered. 

Varicella  is  an  affection  distinct  from  variola  and  without  at  present  any 
relation  whatever  to  it.  An  attack  of  the  one  does  not  confer  immunity  from 
«  attack  of  the  other.  A  boy,  aged  five,  was  admitted  to  St.  Thomas'  Hos- 
pital with  a  vesicular  eruption,  and  was  isolated  in  a  ward  on  the  same  floor 
«s  the  amall-pox  ward.  The  disease  was  pronounced  chicken-pox,  however, 
by  I&don  Bennett  and  Bristowe.  The  patient  was  then  removed  and  vacci- 
nated, with  a  result  of  four  vesicles  which  ran  a  pretty  normal  course.  On 
the  eighth  day  from  the  vaccination  the  child  became  feverish.  On  the  fol- 
Iwing  day  the  papules  appeared  and  the  child  had  a  well-developed  attack  of 
flnall-pox  with  secondary  fever  (Sharkey). 

STBptoms. — After  a  period  of  incubation  of  ten  or  fifteen  days  the  child 
kecomea  feverish  and  in  some  instances  has  a  slight  chill.  There  may  be 
^ting,  and  pains  in  the  back  and  legs.  Convulsions  are  rare.  The  erup- 
tion mually  occurs  within  twenty-four  hours.  It  is  first  seen  upon  the  trunk, 
wiher  on  the  back  or  on  the  chest.  It  may  begin  on  the  forehead  and  face. 
At  first  in  the  form  of  raised  red  papules,  these  are  in  a  few  hours  trans- 
^<>rmed  into  hemispherical  vesicles  containing  a  clear  or  turbid  fluid.  As  a 
nile  there  is  no  umbilication,  but  in  rare  instances  the  pocks  are  flat- 
t**^,  and  a  few  may  even  be  umbilicated.  They  are  often  ovoid  in  shape  and 
■^^  more  superficial  than  the  variolous  vesicles.  The  skin  in  the  neighborhood 


33!^ 


SPECIFIC   INFECTIOUS   DISEASES 


is  not  often  infiltrated  or  hyperopmic.    At  the  end  of  thirt;^^-8ix  or  fortv*eigl 
hours!  the  conteDts  of  the  vesicles  are  purulent.     Tliey  begin  to  shrivel,  as 
during  tlie  third  and  fourth  days  are  converted  into  dark  brownish  cruat 
which  fall  off  and  as  a  rule  leave  no  scar.    Fresh  crops  appear  during  the  fin 
two  or  three  days  of  the  illness,  so  that  on  the  fourth  day  one  can  usnallj  » 
pof  ks  in  all  stages  of  development  and  decay.    They  are  always  discrete,  an 
the  number  may  vary  from  eight  or  ten  to  several  hundreds.     As  in  varioli 
a  scarlatinal  rash  occasionally  precedes  the  development  of  the  eruption.   The 
eruption  may  occur  on  the  raueoua  membrane  of  the  moutfi,  and  occueionall 
in  the  larynx*     In  adults  the  disease  may  he  much  more  severe,  the  iniiii 
fever  hjgli^  the  rash  very  widespread,  and  the  constitutional  symptoms  c<im 
paratively  severe,  so  that  the  diagnosis  of  variola  may  be  made — the  so-called 
varicella  variola  formes.    The  fever  in  varicella  is  slight,  but  it  does  not  as  a 
rule  disappear  with  the  appearance  of  the  rash.     The  course  of  the  dieeaj^ 
is  in  a  large  majority  of  the  cases  favorable,  and  no  ill  effects  follow.    Tlie 
disease  may  recur  in  the  same  individual.     There  are  instances  in  which  a 
person  has  had  three  attacks. 

There  are  one  or  two  modifications  of  the  rash  which  are  interesting,  T! 
vesicles  may  become  %'ery  large  and  develop  into  regular  bulla*,  looking  w 
unlike  ecthyma  or  pemphigus  (varicella  bullosa).  The  irritation  of  the 
may  be  excessive,  and  if  ftie  child  scratches  the  pocks  ulcerating  sores  niiiif 
form,  which  on  healing  leave  ugly  scars.  Indeed,  cicatrices  after  chicken-pox 
are  more  common  than  after  varioloid. 

In  delicate  children,  particularly  the  tuberculous,  gangrene  (variceili 
escharotica)  may  occur  about  the  vesicles^  or  in  other  parts,  as  the  scrotum. 

Cases  have  been  described  of  hoemorrhagic  varicella  with  cutaneous  ecctj- 
moses  and  bleeding  from  the  mucous  membranes. 

Nephritis  may  occur.  Infantile  hemiplegia  has  occurred  during  an  attack 
of  the  disease.  Dcatli  has  followed  in  an  uncomplicated  case  from  extensive 
involvement  of  the  skin. 

Diagnosis,— The  diagnosis  is  as  a  rule  easy,  particularly  if  the  patient 
has  Imjcu  seen  from  the  onset.  When  a  case  comes  und<^r  observation  for  tl)<? 
first  iiiue  with  the  rash  well  out,  ilicre  may  be  couHiderahle  difficulty.  Tbf 
abundance  of  the  rash  on  the  trunk  in  varicella  is  most  important.  The* 
pocks  in  varicella  are  more  superficial,  more  bleh-Hke,  have  not  so  deeply  ^^ 
infiltrated  areola  about  tliem,  and  may  usually  be  seen  in  all  stages  of  devd- 
opmenl.  They  rarely  at  the  outset  have  the  hard,  shotty  feeling  of  tho^e  Q^ 
small-pox.  The  general  symptoms,  the  greater  intensity  of  the  on^et,  the 
prolonged  period  of  invasion,  and  the  more  frequent  occurrence  of  proilromal 
rashes  in  small-pox  ore  injpurtant  points  in  the  diagnosis. 

Death  is  very  rare,  aui!,  unless  from  the  complications,  raises  a  suspici^ 
of  the  correctness  of  the  diagnosis.  Thus  of  the  IHJ  deaths  in  England  ml 
Wales  in  lfK>3  ascribed  to  chicken-pox,  it  is  probable,  as  Tatham  stiggc^t^^ 
that  many  of  these  were  from  unrecognized  small-pox. 

No  special   trealment  is  required.     If  the  rash  is  abundant  on  the  h^ 
great  care  sfiould  be  taken  to  prevent  the  child  from  scratching  the  pustuli 
A  soothing  lotion  should  be  applied  on  lint 
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IV.  SOABLET  FEVER 

DeflnitioiL — ^An  infections  disease  characterized  by  a  diffuse  exanthem 
tnd  an  angina  of  variable  intensity. 

liftory. — ^In  the  sixteenth  century  Ingrassias  of  Naples  and  Coyttarus  of 
Poitiers  recognized  the  disease;  but  Sydenham  in  1675  gave  a  full  account  of 
it  under  the  name  febris  scarlatina. 

Etiology. — No  one  of  the  acute  infections  varies  so  greatly  in  the  intensity 
of  the  outbreaks^  a  point  to  which  both  Sydenham  and  Bretonneau  called 
attention.  In  some  years  it  is  mild;  in  others,  with  equally  widespread  epi- 
demics, it  is  fearfully  malignant.  It  is  a  widespread  affection,  occurring  in 
nearly  all  parts  of  the  globe  and  attacking  all  races. 

Sporadic  cases  occur  from  time  to  time.  The  epidemics  are  most  intense 
in  the  autumn  and  winter.  There  is  an  extraordinary  variability  in  the 
severity  of  the  outbreaks,  which  on  the  whole  appear  to  be  lessening  in  sever- 
ity; thus,  in  Boston  from  1894  to  1903  the  ratio  of  cases  per  ten  thousand  has 
ranged  from  45.80  to  16.18,  and  the  mortality  from  3.94  to  .60.  In  England 
and  Wales  the  disease  is  declining.  In  1883  there  were  over  12,000  deaths ;  in 
1903,  4,158;  in  1909,  3,215,  and  in  1910  it  was  50  per  cent,  less  than  in 
1901.  Newsholme  attributes  this  in  part  to  the  general  improvement  in  sani- 
tation in  the  home  and  to  hospital  isolation,  and  in  part  to  the  striking  decline 
in  the  severity  of  the  disease. 

Seibert's  studies  in  New  York  show  that  the  disease  increases  steadily 
from  week  to  week  until  the  middle  of  May ;  the  frequency  diminishes  gradu- 
ally until  the  end  of  June,  and  gradually  increases  through  October,  Novem- 
ber, and  December.  He  associates  the  remarkable  drop  in  July,  August,  and 
September  with  the  closure  of  the  schools  and  the  cessation  of  the  daily  con- 
irregation  of  infectious  material  in  small  areas — school-houses  and  play- 
grounds— for  so  many  hours  each  day. 

AoE  is  the  most  important  predisposing  factor.  Ninety  per  cent,  of  the 
fatal  cases  are  under  the  tenth  year.  Sucklings  are  rarely  attacked.  The 
jWJeral  liability  to  the  disease  in  childhood  is  less  widespread  than  in  measles. 
Many  escape  in  childhood;  others  escape  until  adult  life;  some  never  take  it. 

Family  susceptibility  is  not  infrequently  illustrated  by  the  death  in 
rapid  succession  of  four  or  five  members.  On  the  other  hand,  individual  re- 
firtanoe  is  common,  and  many  physicians  constantly  exposed  escape.  An  at- 
tack as  a  rule  confers  subsequent  immunity.  In  rare  instances  there  have 
keen  one  or  even  two  recurrences. 

The  natives  of  India  are  said  to  enjoy  comparative  immunity. 

IspECTiviTY. — It  is  not  yet  accurately  known  where  in  the  body  the  poison 
i«  formed.  It  is  probably  given  off  with  the  secretions  of  the  nose,  throat,  and 
'wpiratory  tract.  The  mild  angina  of  the  ambulatory  cases  may  convey  the 
ii^eaae.  and  in  this  way  it  is  spread  in  schools,  and  the  "return  cases"  may 
find  in  this  way  their  explanation.  Much  more  attention  has  been  paid  of  late 
^  thia  aspect  of  the  scarlatinal  infection,  and  it  has  even  been  suggested 
^t  the  skin  is  only  infective  by  contamination  with  the  secretions.  The 
fWieral  opinion,  however,  is  that  the  poison  is  given  off  chiefly  from  the  skin, 
Particularly  when  desquamating.    Unlike  measles,  the  germ  is  very  resistant 
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and  clings  tenaciously  to  clothing,  to  bedding,  the  furniture  of  the  room,  etc. 
Even  after  the  most  complete  disinfection  possible,  children  who  have  been 
removed  from  an  infected  house  may  catch  the  disease  on  their  return.  The 
possibility  here  of  throat  and  nose  infection  must  be  considered.  The  in- 
tractable character  of  the  nasal  discharge  after  scarlet  fever  is  well  recogniiej 
and  this  secretion  appears  to  be  highly  infectious.  The  chief  organisms  in  i1 
are  streptococci.  A  third  person  may  convey  the  disease,  but  undoubted  in 
stances  are  rare.  I  recall  one  instance  in  which  I  could  have  been  the  (ml; 
possible  medium. 

The  disease  is  stated  to  have  been  conveyed  by  milk.  Of  99  epidemic 
studied  by  Kober  the  disease  prevailed  in  68  either  at  the  dairy  or  the  mill 
farm.  There  appear  to  be  two  groups  of  cases :  first,  genuine  scarlet  fever,  i 
which  the  infection  is  conveyed  through  the  milk  having  come  in  contact  wit 
infected  persons;  and,  secondly,  outbreaks  of  an  infection  resembling  scarli 
fever,  due  to  disease  of  the  udder  of  the  cows. 

By  SURGICAL  SCARLATINA,  first  brought  to  the  attention  of  the  professio 
by  Sir  James  Paget  in  1864,  is  understood  an  erythematous  eruption  follow 
ing  an  operation  or  occurring  during  septic  infection.  It  differs  from  medic 
scarlatina  in  the  large  number  of  adults  attacked,  the  shorter  incubation,  tl 
mildness  of  the  throat  symptoms,  the  starting  of  the  eruption  at  the  woun< 
and  the  precocious  desquamation.  Alice  Hamilton,  after  analyzing  174  casi 
reported  in  the  literature,  concludes  that  the  eruption  is  most  frequently  di 
to  septic  infection  and  is  not  truly  scarlatinal,  and  that  in  those  cases  i 
which  the  disease  was  undoubtedly  scarlatina  there  is  no  convincing  evideni 
that  the  relation  between  the  wound  and  the  scarlet  fever  was  anything  moi 
than  one  of  coincidence. 

The  SPECIFIC  OERM  is  not  known.  It  is  claimed  to  be  only  a  modific 
streptococcus  infection.  The  streptococcus  pyogenes  has  often  been  found  i 
the  blood  during  life  and  after  death,  and  it  is  constantly  present  in  tl 
throat  in  severe  cases;  but  there  is  no  agreement  on  the  subject  among  tl 
best  workers. 

Morbid  Anatomy. — Except  in  the  hemorrhagic  form,  the  skin  after  deal 
shows  no  traces  of  the  rash.  There  are  no  specific  lesions.  Those  whi< 
occur  in  the  internal  organs  are  due  partly  to  the  fever  and  partly  to  infectic 
with  pus-organisms. 

The  anatomical  changes  in  the  throat  are  those  of  simple  inflammatio 
follicular  tonsillitis,  and,  in  extreme  grades,  of  diphtheroid  angina.  1 
severe  cases  there  are  intense  lymphadenitis  and  much  inflammatory  oedema  « 
the  tissues  of  the  neck,  which  may  go  on  to  suppuration,  or  even  to  gangren 
Streptococci  are  found  abundantly  in  the  glands  and  in  the  foci  of  snppur 
tion.  The  lymph  glands  and  the  lymphoid  tissue  may  show  hyperplas 
and  the  spleen,  liver,  and  other  organs  may  be  the  seat  of  widespread  foe 
necroses. 

Endocarditis  and  pericarditis  are  not  infrequent.  Myocardial  changes  a 
less  common.  The  renal  changes  will  be  considered  with  the  diseases  of  tl 
kidney. 

Affections  of  the  respiratory  organs  are  not  frequent.  When  death  reeul 
from  the  pseudo-membranous  angina,  broncho-pneumonia  is  not  uncomma 
Cerebro-spinal  changes  are  rare. 
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Symptomt. — Incubation. — ^**From  one  to  seven  days,  oftenest  two  to 
four." 

Invasion. — The  onset  is  as  a  rule  sudden.  It  may  be  preceded  by  a 
alight,  scarcely  noticeable,  indisposition.  An  actual  chill  is  rare.  Vomiting 
ii  one  of  the  most  constant  initial  symptoms ;  convulsions  are  common.  The 
ferer  is  intense ;  rising  rapidly,  it  may  on  the  first  day  reach  104°  or  even 
lOo*.  The  skin  is  unusually  dry  and  to  the  touch  gives  a  sensation  of  very 
pungent  heat.  The  tongue  is  furred,  and  as  early  as  the  first  day  there  may 
be  complaint  of  dryness  of  the  throat.  Cough  and  catarrhal  symptoms  are 
unGommon.  The  face  is  often  flushed  and  the  patient  has  all  the  objective 
ftttnres  of  an  acute  fever. 

Eritption. — Usually  on  the  second  day,  in  some  instances  within  the  first 
twenty-four  hours,  the  rash  appears  in  the  form  of  scattered  red  points  on  a 
deep  subcuticular  flush ;  at  first  on  the  neck  and  chest,  and  spreading  so 
npidly  that  by  the  evening  of  the  second  day  it  may  have  invaded  the  entire 
skin.  After  persisting  for  two  or  three  days  it  gradually  fades.  At  its  height 
the  rash  has  a  vivid  scarlet  hue,  quite  distinctive  and  unlike  that  seen  in  any 
other  eruptive  disease.  It  is  an  intense  hyperemia,  and  the  anaemia  produced 
br  pressure  instantly  disappears.  There  may  be  fine  punctif orm  haemorrhages, 
thidi  do  not  disappear  on  pressure.  In  some  cases  the  rash  does  not  become 
nniform  but  remains  patchy,  and  intervals  of  normal  skin  separate  large 
hyperemic  areas.  Tiny  papular  elevations  may  sometimes  be  seen,  but  they 
tre  not  so  common  as  in  measles.  With  each  day  the  rash  becomes  of  a 
dirker  color,  and  there  may  be  in  parts  even  a  bluish-red  shade.  Smooth  at 
the  beginning,  the  skin  gradually  becomes  rougher,  and  to  the  touch  feels  like 
"gooee  skin."  At  the  height  of  the  eruption  sudaminal  vesicles  may  develop, 
theJnid  of  which  may  become  turbid.  The  entire  skin  may  at  the  same 
time  be  covered  with  small  yellow  vesicles  on  a  deep  red  background — scarla" 
/iw  miliaris.  McCollom  lays  stress  upon  the  appearance  of  a  punctate  erup- 
tion in  the  arm-pits,  groins,  and  on  the  roof  of  the  mouth  as  positive  proof  of 
Kariet  fever.  Marked  transverse  lines  at  the  bend  of  the  elbow  sometimes 
occnr  early. 

Occasionally  there  are  petechiae,  which  in  the  malignant  type  of  the  dis- 
we  become  widespread  and  large.  The  eruption  does  not  always  appear 
^pon  the  face.  There  may  be  a  good  deal  of  swelling  of  the  skin,  which  feels 
nncomfortable  and  tense.  The  itching  is  variable;  not  as  a  rule  intense  at 
the  height  of  the  eruption.  By  the  seventh  or  eighth  day  the  rash  has  dis- 
•ppetred.  The  mucous  membrane  of  the  palate,  the  cheeks,  and  the  tonsils 
present  a  vivid  red,  punctiform  appearance.  The  tongue  at  first  is  red  at  the 
tip  and  edges,  furred  in  the  centre ;  and  through  the  white  fur  are  often  seen 
the  swollen  red  papillae,  which  give  the  so-called  "strawberry'^  appearance  to 
the  tongue,  particularly  if  the  child  puts  out  the  tip  of  the  tongue  between 
^  lips.  In  a  few  days  the  "fur''  desquamates  and  leaves  the  surface  red 
•Jrf  rough,  and  it  is  this  condition  which  some  writers  call  the  "strawberry," 
w,  better,  the  "raspberry"  tongue.  Enlargement  of  the  papillae  was  the  only 
«»»tant  sign  in  1,000  cases  (McCollom).  The  breath  often  has  a  very  heavy, 
••«et  odor. 

The  pharyngeal  symptoms  are : 

t  Slif^t  redness^  with  swelling  of  the  pillars  of  the  fauces  and  of  the 
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toosils.     2.  A  more  iDtense  grade  of  fiwcllmg  and  infiltnition  of  theie  plll^H 
with  a  follicular  tonsilHtU.     3.  Diplitheroid  angina  with  intense  Inflamma^ 
tion  of  all  the  pharyngeal  structures  and  swelling  of  the  glands  below  the  jaw, 
and  in  \eTy  severe  cases  a  thick  brawny  induration  of  all  the  tissues  of  ihtM 
neck.                                                                                                                        ■ 

The  fever,  which  sets  in  with  such  suddenness  and  intensity,  may  reacd 
105°  or  even  IW  F,     It  persists  with  slight  morning  remissions,  gradnalli^ 
declining  with  the  disappearance  of  the  rasL     In  mild  cases  the  temperature 
may  nnt  reaeh  1(K3°  F. ;  on  the  other  hand,  in  very  severe  eases  there  may  be 
hyperpyrexia,   the  thermometer   registering   108°   F.,  or  before   death  even 
109"  F.                                                                                                                    ■ 

The  pulse  ranges  from  120  to  150;  in  severe  eases  with  very  high  fever 
from  190  to  200,     The  respirations  show  an  increase  proportionate  to  the 
intensity  of  the  fever.     A  leucocytosis  is  usually  present,  which  may  be  high 
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^^^^H                                              Chabt  X.--8CAELirr  Fgveb.                                               H 

W            (30,000  to  50,000  per  c.  mm.)  in  the  severe  cases.    The  gastrointestinal  ^mf-  ■ 
H             toms  are  not  marked  after  the  initial  vomiting,  and  food  is  usually  well  takeB*  1 
H             In  some  instances  there  are  abdominal  pains,     Tlie  edge  of  the  spleen  m*y   ■ 
H             he  palpable.     Tlie  liver  is  not  often  enlarged.     With  the  initial  fever  nervoui   1 
H             symptoms  are  present  in  a  majority  of  the  cases;  but  as  the  rash  comes  out    ■ 
H            the  headache  and  the  slight  nocturnal  wandering  disappear.     Tlie  urine  has 
H             the  ordinar}^  febrile  cliaraeters,  being  scanty  and  high  colored.     Slight  albu-    _ 
^L^        minoria  is  by  no  means  infrcf|uent  during  the  stage  of  eruption.     Careful  1 
^^H       examination  of  the  urine  should  be  made  every  day.     There  is  do  cause  for  ■ 
^^V       alarm  in  the  trace  of  albumin  which  is  so  often  present,  not  even  if  it  is  aaso-M 
ciated  with  a  few  tulie  casts.                                                                                   ■ 

Desquamation. — With  the  disappearance  of  the  rash  and  the  fever  the 
skin  looks  somewhat  stained^  is  dry,  a  little  rough,  and  gradually  the  upfnt     , 
layer  of  the  cuticle  begins  to  separate.     The  process  usually  begins  about  th«H 
neck  and  chest,  and  flakes  are  gradually  detached.     The  degree  and  character^ 
of  the  dcsc|uamation  bear  some  relation  to  the  intensity  of  the  eruption.   Ulienl 
the  latter  has  been  very  vivid  and  of  long  standing  large  flakes  may  be  throwoB 
off.     In  rare  instances  tlie  hair  and  even  the  nails  have  been  shed,     Jt  muifl 
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not  be  forgotten  that  there  are  cases  in  which  the  desquamation  has  been 
prolonged,  according  to  Trousseau,  even  to  the  seventh  or  eighth  week.  The 
entire  process  lasts  from  ten  to  fifteen  or  even  twenty  days. 

Atypical  Scarlet  Fever.— Mild  and  Abortive  Forms. — In  cases  of  excep- 
tional mildness  the  rash  may  be  scarcely  perceptible.  During  epidemics,  when 
scTeral  children  of  a  household  are  affected,  one  child  sickens  as  if  with  scar- 
let fever,  and  has  a  sore  throat  and  the  "strawberry  tongue,"  but  the  rash 
does  not  appear — scarlatina  sine  eruptione.  In  school  epidemics  a  third  or 
more  of  the  cases  may  be  without  the  rash.  Desquamation,  however,  may 
follow,  and  in  these  very  mild  forms  nephritis  may  occur. 

Maugnant  Scarlet  Fever. — Fulminant  Toxic  Variety. — With  all  the 
characteristics  of  an  acute  intoxication,  the  patient  is  overwhelmed  by  the 
intensity  of  the  poison  and  may  die  within  twenty-four  or  thirty-six  hours. 
The  disease  sets  in  with  great  severity — ^high  fever,  eitreme  restlessness, 
headache,  and  delirium.  The  temperature  may  rise  to  107°  or  even  108°, 
in  rare  cases  even  higher.  Convulsions  may  occur  and  the  initial  delirium 
rapidly  gives  place  to  coma.  The  dyspnoea  may  be  urgent ;  the  pulse  is  very 
rapid  and  feeble. 

Hctmorrhagic  Form, — Haemorrhages  occur  into  the  skin,  and  there  are 
htmatnria  and  epistaxis.  In  the  erythematous  rash  scattered  petechiae  ap- 
pear, which  gradually  become  more  extensive,  and  ultimately  the  skin  may  be 
universally  involved.  Death  may  take  place  on  the  second  or  on  the  third 
day.  \^Tiile  this  form  is  perhaps  more  common  in  enfeebled  children,  I  have 
twice  known  it  to  attack  adults  apparently  in  full  health. 

AxGiNOSE  Form. — The  throat  symptoms  appear  early  and  progress  rap- 
idly; the  fauces  and  tonsils  swell  and  are  covered  with  a  thick  membranous 
emdate,  which  may  extend  to  the  posterior  wall  of  the  pharynx,  forward  into 
the  mouth,  and  upward  into  the  nostrils.  The  glands  of  the  neck  rapidly 
enUrge.  Necrosis  occurs  in  the  tissues  of  the  throat,  the  fetor  is  extreme, 
the  constitutional  disturbance  profound,  and  the  child  dies  with  the  clinical 
picture  of  a  malignant  diphtheria.  Occasionally  the  membrane  extends  into 
the  trachea  and  the  bronchi.  The  Eustachian  tubes  and  the  middle  ear  are 
Qwally  involved.  When  death  does  not  take  place  rapidly  from  toxaemia 
there  may  be  extensive  abscess  formation  in  the  tissues  of  the  neck  and 
sloughing.  In  the  separation  of  deep  sloughs  about  the  tonsils  the  carotid 
tftery  may  be  opened,  causing  fatal  haemorrhage. 

Septicemic  Form. — In  this  there  is  a  severe  secondary  infection  and 
death  occurs  in  the  second  or  third  week  from  severe  toxaemia. 

ComplicationB  and  Seqnelce. — Albuminuria. — At  the  height  of  the  fever 
there  is  often  a  slight  trace  of  albumin  in  the  urine,  which  is  not  of  special 
significance.  In  a  majority  of  cases  the  kidneys  escape  without  greater  dam- 
*ge  than  occurs  in  other  acute  febrile  affections. 

Nephritis  is  most  common  in  the  second  or  third  week  and  may  follow 

*  very  mild  attack.     It  may  be  delayed  until  the  third  or  fourth  week.     As 

*  rule,  the  earlier  it  occurs  the  more  severe  the  attack.     It  occurs  in  from 
10  to  20  per  cent,  of  the  cases.     Three  grades  of  cases  may  be  recognized  : 

1.  Acute  haemorrhagic  nephritis.  There  may  be  suppression  of  urine  or 
only  a  small  quantity  of  bloody  fluid  laden  with  albumin  and  tube  casts. 
Vomitmg  is  constant,  there  are  convulsions,  and  the  child  dies  with  the  symp- 
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tonis  of  acute  urfejnia.  In  severe  epidemics  there  may  be  many  cases  of  this 
sort,  anil  an  acute,  rapidly  fatal^  nephritis  due  to  the  scarlet  fever  poison  mi/ 
occur  without  an  exanthem. 

2.  Less  severe  eases  without  serious  acute  symptoms.  There  is  a  ptiffy 
appearance  of  the  eyelids,  with  sliglit  tedeina  of  the  feet;  the  urine  is  dimiD- 
ished  in  quantity,  smoky,  and  contains  albumin  and  tube  casts.  The  kidnn 
symptoms  then  dominate  the  entire  case,  the  dropsy  persists,  and  there  mil 
be  effusion  into  the  serous  sacs.  The  eondition  may  drag  on  and  beconif 
chronie,  or  the  patient  may  succumb  to  ura^mic  accidents.  Fortunatelvp  in  i 
majority  of  the  cases  recovery  takes  place. 

3.  Cases  so  mi  hi  that  they  can  scarcely  be  termed  nephritis.  The  ariDe 
contains  albumin  and  a  few  tuhe  casts,  hut  rarely  blood.  The  cedema  is  ex- 
tremely slight  or  transient,  and  the  convalescence  is  scarcely  interniptefj. 
Occasionally,  however,  serious  symptoms  may  supervene.  CEdema  of  the  glot- 
tis may  prove  rapidly  fatal,  and  in  one  case  of  the  kind  a  child  under  myetH| 
died  of  acute  effusion  into  the  pleural  sacs. 

In  other  cases  the  cedema  disappears  and  the  child  improves,  though  he] 
remains  pale,  and  a  slight  amount  of  albumin  persists  in  the  urine  for  montlii] 
or  even  for  years.  Recovery  may  ultimately  take  place  or  a  chronic  inter- 1 
stitial  nephritis  may  follow. 

Occasionally  cedema  occurs  without  albuminuria  or  signs  of  nephritii. 
Possibly  it  may  be  due  to  the  anaemia ;  but  there  are  instances  in  wbich 
marked  changes  have  been  found  in  the  kidney  after  death,  es^en  when  tte 
urine  did  not  show  the  features  characteristic  of  nephritis. 

AHTI1RIT18. — There  are  two  forms;  first,  the  severe  scarlatina]  pyffmiitj 
with  suppuration  of  one  or  more  Joints— part  of  a  widespread  streptwoceW] 
infection.  This  is  an  extremely  serious  and  fatal  form*  Secondly,  scarlatiDlil 
arthritis,  analogous  to  that  occurring  in  gonorrhcsa  and  other  infections, 
occurs  in  the  second  or  tliird  week;  many  joints  are  attacked,  particularly  thtl 
small  joints  of  the  hands.  The  heart  may  be  involved.  Chorea,  sul>eataiieoa$f 
fibroid  nodules,  purpura,  and  pleurisy  may  be  complications.  The  outlook  i 
usually  good. 

Cahdiao  Complications. — In  the  severe  septic  casea  a  malignant  endo 
carditis,  sometimes  with  purulent  pericarditis,  closes  the  scene.  Simple  endo 
carditis  is  not  uncommon.  It  may  not  be  easy  to  say  wliether  the  apex  systo 
lie  murmur,  so  often  heard,  signifies  a  valvular  lesion.  The  persistence  afta 
convalescence,  with  signs  of  slight  enlargement  of  the  heart,  may  alone  decid 
that  the  murmur  indicated  an  organic  change.  As  is  tlie  rule,  such  caBelj 
give  no  symptoms.  And,  lastly,  there  may  be  a  severe  toxic  myocarditiJi 
sometimes  leading  to  acute  dilatation  and  sudden  death.  It  is  to  be  borne  ill 
mind  that  the  cardiac  complications  of  the  disease  are  often  latent. 

Acute  bronchitis  and  bronoho-pneumonia  are  not  common.  Empyen 
is  an  insidious  and  serioUB  complication. 

Ear  CoMTLrcATioKS. — Common  and  serious,  due  to  extension  of  the  in 
flammation  from  the  throat  through  the  Eustachian  tubes,  they  rank  ainon 
the  most  frequent  causes  of  deafness  in  children.  The  severe  forms  of  men 
branous  angina  are  almost  always  associated  with  otitis,  which  goes  on 
suppuration  and  to  perforation  of  the  drum.  The  process  may  extend  to  tli 
labyrinth  and  rapidly  produce  deafness.    In  other  instances  there  is  suppur 
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tioD  in  the  mastoid  cells.  In  the  necrosis  which  follows  the  middle-ear  dis- 
ease the  facial  nerve  may  be  involved  and  paralysis  follow.  Later,  still  more 
flerious  complications  may  follow,  such  as  thrombosis  of  the  lateral  sinus, 
meningitis,  or  abscess  of  the  brain. 

Aden'ITIS. — In  comparatively  mild  cases  of  scarlet  fever  the  submaxillary 
lymph-glands  may  be  swollen.  In  severer  cases  the  swelling  of  the  neck 
becomes  extreme  and  extends  beyond  the  limits  of  the  glands.  Acute  phleg- 
monous inflammations  may  occur,  leading  to  widespread  destruction  of  tissue, 
in  which  vessels  may  be  eroded  and  fatal  haemorrhage  ensue.  The  suppura- 
tive processes  may  also  involve  the  retro-pharyngeal  tissues. 

The  swelling  of  the  lymph-glands  usually  subsides,  and  within  a  few  weeks 
even  the  most  extensive  enlargement  gradually  disappears.  There  are  rare 
instances,  however,  in  which  the  lymphadenitis  becomes  chronic,  and  the 
neck  remains  with  a  glandular  collar  which  almost  obliterates  its  outline. 
This  may  prove  intractable  to  all  ordinary  measures  of  treatment.  A  case 
cime  under  my  observation  in  which,  two  years  after  scarlet  fever,  the  neck 
vas  enormously  enlarged  and  surrounded  by  a  mass  of  firm  brawny  glands. 

Nebvous  Complications. — Chorea  occasionally  complicates  the  arthritis 
and  endocarditis.  Sudden  convulsions  followed  by  hemiplegia  may  occur. 
In  seven  of  my  series  of  120  cases  of  infantile  hemiplegia  the  trouble  came 
on  during  scarlet  fever.  Progressive  paralysis  of  the  limbs  with  wasting 
may  present  the  features  of  a  subacute  ascending  spinal  paralysis.  Throm- 
bosis of  the  cerebral  veins  may  occur.  Mental  symptoms,  mania,  and  melan- 
cholia have  been  described. 

Other  rare  complications  and  sequelse  are  oedema  of  the  eyelids,  with- 
out nephritis,  symmetrical  gangrene,  enteritis,  noma,  and  perforation  of  the 
soft  palate. 

The  fever  may  persist  for  several  weeks  after  the  disappearance  of  the 
rash,  and  the  child  may  remain  in  a  septic  or  typhoid  state.  This  so-called 
Msriatinal  typhoid  is  usually  the  result  of  some  chronic  suppurative  process 
shout  the  throat  or  the  nose,  occasionally  the  result  of  a  chronic  adenitis,  and 
in  a  few  cases  nothing  whatever  can  be  found  to  account  for  the  fever. 

Measles  may  be  concurrent  or  follow  in  the  stage  of  convalescence. 

Relapse  is  rare.  It  was  noted  in  7  per  cent,  of  12,000  (Caiger),  in  1 
percent  of  1,520  cases  (Newsholme),  and  in  3  per  cent,  of  5,000  cases 
(McCoUom). 

Biagnofia. — The  diagnosis  of  scarlet  fever  is  not  difficult,  but  there  are 
<!*K8  in  which  the  true  nature  of  the  disease  is  for  a  time  doubtful.  The  fol- 
lowing are  the  most  common  conditions  with  which  it  may  be  confounded : 

Acute  Exfoliating  Dermatitis. — This  pseudo-exanthem  simulates  scar- 
let fever  very  closely.  It  has  a  sudden  onset,  with  fever.  The  eruption 
•pwtdg  rapidly,  is  uniform,  and  after  persisting  for  five  or  six  days  begins 
to  fade.  Even  before  it  has  entirely  gone  desquamation  usually  begins. 
Some  of  these  cases  cannot  be  distinguished  from  scarlet  fever  in  the  stage 
^  eruption.  The  throat  symptoms,  however,  are  usually  absent,  and  the 
tongue  rarely  shows  the  changes  which  are  so  marked  in  scarlet  fever.  In  the 
d«quamation  of  this  affection  the  hair  and  nails  are  commonly  affected.  It 
w»  too,  a  disease  liable  to  recur.  Some  of  the  instances  of  second  and  third 
tttackaof  scarlet  fever  have  been  cases  of  this  form  of  dermatitis. 
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Mehsles,  which  is  distinguishod  by  the  longer  period  of  invasion^TJjJH 
characterietic  natyre  of  the  prodromes,  and  the  later  appearance  of  the  rfflWl 
The  greater  intensity  of  the  measly  rash  upon  the  face,  the  more  papular 
eliaraeter  and  the  irregular  crescentie  distribution  are  distinguishing  feature  m 
in  a  majority  of  the  cases.  Other  points  are  the  absence  in  jneoBies  of  thefl 
sore  throat,  tlie  pwuliar  character  of  the  desquamation,  the  absence  of  leuco- 
cytosis,  and  the  presence  of  Koplik's  sign* 

HoTHELN.^The  rash  of  rubella  is  sometimes  strikingly  like  that  of  scar- 
let fever,  but  in  the  great  majority  of  cases  the  mistake  could  not  arise,  Iq 
cases  of  doubt  the  general  syoiptoms  are  our  best  guide. 

8KFru'.EMlA. — As  already  nitntioned,  the  so*called  puerperal  or  surgical  1 
scarlatina  shows  an  eruption  which  may  be  identical  in  appearance  with  thatj 
of  true  scarlet  fever. 

DiMiTiiEBiA. — The  practitioner  may  l>e  in  douht  whether  he  is  dealing] 
with  a  ease  of  scarlet  fever  with  intense  mcinbranous  angina,  a  true  diph- 
theria with  an  ervthematou8  rash,  or  coexisting  scarlet  fever  and  diphtlieria.1 
In   the  angina  occurring  early   in  and   during  the  course  of   scarlet   fever/ 
though  the  clinical  features  may  be  those  of  true  diphtheria,  Loffler's  baeill£ 
are  rarely  found.     On  the  other  hand,  in  the  niembranous  angina  occurring 
during  convale8cence  the  bacilli  are  usually  present.     The  rasli  in  diphtherin 
is,  after  all,  not  so  common,  is  limited  usually  to  tlie  trunk,  is  not  so  persietJ 
ent,  and  i.k  generally  darker  than  the  scarlatinal  rash. 

Scarlatina  and  diphtheria  may  coexist,  l>ut  in  a  case  presenting  w^idespread 
erythema  and   t^xteusive   memhranoos  angina   with   Lcilllers  bacilli   it  woui 
puzzle  Hippocrates  to  say  whether  the  two  diseases  coexisted,  or  whether  i< 
was  only  an  intense  scarlatinal  rash  in  diphtheria.     Desquamation  occurs  il 
cither  case.     The  streptococcus  angina  is  not  so  apt  to  extend  to  the  larynrj 
nor  are  recurrences  so  common ;  but  it  is  well  to  bear  in  mind  that  generit 
infection  may  occur,  that  the  membrane  may  spread  downward  with  greal 
ra(»idity,  and,  lastly,  that  all  the  nervous  setjiiela?  of  the  Klebs-Loffler  diph^ 
tberia  may  follow  the  streptococcus  form. 

Drug  Ra.stieir.^ — These  are  partial,  and  seldom  more  than  a  transient 
hyperjemia  of  the  skin.  Occasionally  they  are  ditfuse  and  intense,  and  iflj 
such  cases  very  deceptive.  They  are  not  associated,  however,  with  the  char- 1 
acteristic  symptoms  of  invasion.  There  is  no  fever,  and  witli  care  the  dis*] 
tinction  can  usually  be  made.  They  are  most  apt  to  follow  the  use  of  b<dl«-j 
donna,  quinine,  and  iodide  of  potassium.  The  antitoxin  erythema  is  a  fre-J 
quent  cause  of  doubt,  particularly  in  hospitals  for  infectious  diseases. 

Coexistence  of  other  Diseases. — Of  48,366  cases  of  scarlet  fever  in  the! 
Metropolitan  Asylum  Board  Hospitals  which  were  complicated  by  some  other  1 
disease,  in  1,094  cases  the  secondary  infection  was  diphtheria,  in  899  cafltt. 
chicken-pox,  in  703  measles,  in  404  whooping-cough,  in  55  erysipelas,  in  U| 
enteric  fever,  and  in  1  typhus  fever  (F.  F,  Caiger).  Farnarier  (1904)  couldj 
collect  only  39  undoubted  cases  of  the  coexistence  of  typhoid  and  scarlet  fever,  [ 

How  Long  Is  a  Child  Infective? — Usually,  after  desquamation  is  con 
plete»  in  four  or  five  weeks  the  danger  is  thought  to  be  over,  but  the  occt 
rence  of  so-called  **return  cases''  shows  that  patients  remain  infective  evi^  at 
this  stage.    In  1894,  with  2,593  patients  from  the  Glasgow  fever  hospitals  sent  i 
to  their  homes  convalescent,  fresh  eafics  appeared  in  70  of  tlie  houses  (Chal^ 
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mere).  With  15,000  cases  submitted  to  an  average  period  of  isolation  of 
forty-nine  days  or  under,  the  percentage  of  return  cases  was  1.86;  with  an 
iTCMge  period  of  fifty  to  fifty-six  days  the  percentage  was  1.12;  where  the 
isolation  extended  to  between  fifty-seven  and  sixty-five  days  the  percentage 
of  return  cases  was  1  (Neech).  This  author  suggests  eight  weeks  as  a  mini- 
mum and  thirteen  weeks  as  a  maximum.  Special  care  should  be  taken  of 
cases  with  rhinorrhoea  and  otorrhoea  and  throat  trouble,  as  the  secretions  from 
these  parts  are  probably  of  greater  importance  than  the  skin  in  the  conveyance 
of  the  disease. 

Prognosis. — As  stated,  the  death-rate  has  been  falling  of  late  years.  Epi- 
demics differ  remarkably  in  severity  and  the  mortality  is  extremely  variable. 
Among  the  better  classes  the  death-rate  is  much  lower  than  in  hospital  prac- 
tice. There  are  physicians  who  have  treated  consecutively  a  hundred  or  more 
cases  without  a  death.  On  the  other  hand,  in  hospitals  and  among  the  poorer 
dassea  the  death-rate  is  considerable,  ranging  from  5  to  10  per  cent,  in  mild 
epidemics  to  20  or  30  per  cent,  in  the  very  severe.  In  1,000  cases  reported 
from  the  Boston  City  Hospital  by  McCoUom  the  death-rate  was  9.8  per  cent. 
There  is  a  curious  variability  in  the  local  mortality  from  this  disease.  In 
England,  for  example,  in  some  years,  certain  counties  enjoy  almost  immunity 
from  fatal  scarlet  fever.  The  younger  the  child  the  greater  the  danger.  In 
infants  under  one  year  the  death-rate  is  very  high.  The  great  proportion  of 
fatal  cases  occurs  in  children  under  six  years  of  age.  The  unfavorable  symp- 
toma  are  very  high  fever,  early  mental  disturbance  with  great  jactitation,  the 
occurrence  of  haemorrhages  (cutaneous  or  visceral),  intense  diphtheroid 
angina  with  cervical  bubo,  and  signs  of  laryngeal  obstruction.  Nephritis  is 
always  a  serious  complication,  and  when  setting  in  with  suppression  of  the 
wine  may  quickly  prove  fatal ;  a  large  majority  of  the  cases  recover. 

PtophyUxii. — Much  may  be  done  to  prevent  the  spread  of  the  disease  if 
the  physician  exercises  scrupulous  care  in  each  case.  Much  is  to  be  expected 
from  a  rigid  system  of  school  inspection,  and  from  the  more  general  recogni- 
tion of  the  importance  of  the  latent  cases  and  the  persistence  of  the  infection 
in  the  secretions  of  the  nose  and  throat.  The  attendant  in  a  case  of  scarlet 
fever  should  take  the  most  careful  precautions  against  the  conveyance  of  the 
disease,  wearing  a  gown  in  the  room  and  thoroughly  washing  the  hands  and 
face  after  leaving  the  room.  To  the  very  busy  practitioner  the  minutiae  of 
proper  disinfection  are  very  irksome,  but  it  is  his  duty  to  carry  out  the  most 
rigid  disinfection  possible,  and  intelligent  people  now  expect  it.  The  dura- 
tion of  quarantine  varies  with  the  attack :  six  to  eight  weeks  is  the  average 
period.  Patients  with  discharge  from  the  ear  or  nose  require  longer  iso- 
lation. 

Irettment. — The  patient  may  be  treated  at  home  or  sent  to  an  isolation 
hospital.  The  difficulty  in  home  treatment  is  in  securing  complete  isolation. 
The  risks  are  well  illustrated  by  the  careful  studies  of  Chapin,  of  Providence, 
thofonnd  that  during  eight  years  26.1  per  cent,  of  the  4,412  persons  under 
twenty-one  years  of  age  in  infected  families  took  the  disease.  When  prac- 
ticable, it  is  better  to  send  the  other  children  out  of  the  house.  Chapin's  ex- 
perience on  this  point  is  most  interesting.  In  seventeen  years,  from  ()52 
families  infected  with  scarlet  fever,  1,051  children,  none  of  whom  had  had 
the  disease,  were  removed.     Only  5  per  cent,  were  attacked  while  away  from 
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home.  Nineteen  who  had  been  sent  away  from  the  infected  honges  wef 
attacked  on  their  return.  In  Great  Britain  a  very  considerable  proportio 
of  all  patients  are  removed  from  their  homes.  In  the  segregation  hospiti 
groups  of  patients,  from  ten  to  twenty,  are  treated  in  separate  wards.  I 
the  true  isolation  hospital  each  patient  is  in  a  separate  room,  and  patient 
with  different  infectious  diseases  may  be  in  adjacent  rooms. 

The  disease  cannot  be  cut  short.  In  the  presence  of  the  severer  forms  i 
are  still  too  often  helpless.  There  is  no  disease,  however,  in  which  the  m 
cessful  issue  and  the  avoidance  of  complications  depend  more  upon  the  skilk 
judgment  of  the  physician  and  the  care  with  which  his  instructions  are  carri( 
out. 

The  child  should  be  isolated  and  placed  in  charge  of  a  competent  mm 
The  temperature  of  the  room  should  be  constant  and  the  ventilation  thorougl 
The  child  should  wear  a  light  flannel  nightgown,  and  the  bedclothing  shoal 
not  be  too  heavy.  The  diet  should  consist  of  milk,  buttermilk,  whey,  and  i( 
cream ;  water  and  fruit  juices  should  be  freely  given.  With  the  fall  of  tl 
temperature  the  diet  may  be  increased  and  the  child  may  gradually  retui 
to  ordinary  fare.  When  desquamation  begins  the  child  should  be  thorough 
rubbed  every  day,  or  every  second  day,  with  sweet  oil,  or  carbolated  vaselii 
or  a  5-per-cent.  hydro-naphthol  soap,  which  prevents  the  drying  and  the  di 
fusion  of  the  scales.  A.  5-  or  10-per-cent.  solution  of  ichthyol  in  lanol 
may  be  used.  An  occasional  warm  bath  may  then  be  given.  At  any  tii 
during  the  attack  the  skin  may  be  sponged  with  warm  water.  The  patie 
may  be  allowed  to  get  up  after  the  temperature  has  been  normal  for  ten  da; 
but  for  at  least  three  weeks  from  this  time  great  care  should  be  exercised 
prevent  exposure  to  cold.  It  must  not  be  forgotten,  also,  that  the  renal  coi 
plications  are  very  apt  to  occur  during  the  convalescence,  and  after  all  danj 
is  apparently  past.  Ordinary  cases  do  not  require  any  medicine,  or  at  t 
most  a  simple  fever  mixture,  and  during  convalescence  a  bitter  tonic.  T 
bowels  should  be  carefully  regulated. 

Special  symptoms  in  the  severe  cases  call  for  treatment. 

When  the  fever  is  above  103°  F.  the  extremities  may  be  sponged  wi 
tepid  water.  In  severe  cases,  with  the  temperature  rapidly  rising,  this  ^ 
not  suffice,  and  more  thorough  measures  of  hydrotherapy  should  be  practio 
With  pronounced  delirium  and  nervous  symptoms  the  cold  pack  should 
used.  When  the  fever  is  rising  rapidly  but  the  child  is  not  delirious, 
should  be  placed  in  a  warm  bath,  the  temperature  of  which  can  be  gradua 
lowered.  The  bath  with  the  water  at  80**  is  beneficial.  In  giving  the  a 
pack  a  rubber  sheet  and  a  thick  layer  of  blankets  should  be  spread  upon 
sofa  or  a  \^d,  and  over  them  a  sheet  wrung  out  of  cold  water.  The  nak 
child  is  then  laid  upon  it  and  wrapped  in  the  blankets.  An  intense  glow 
heat  quickly  follows  the  preliminary  chilling,  and  from  time  to  time  i 
blankets  may  be  unfolded  and  the  child  sprinkled  with  cold  water.  T 
good  effects  which  follow  this  plan  of  treatment  are  often  striking,  parti< 
larly  in  allaying  the  delirium  and  jactitation,  and  procuring  quiet  and  : 
freshing  sleep.  Parents  will  object  less,  as  a  rule,  to  the  warm  bath  gradua 
cooled  than  to  any  other  form  of  hydrotherapy.  The  child  may  be  remoi? 
from  the  warm  bath,  placed  upon  a  sheet  wrung  out  of  tolerably  cold  wat 
and  then  folded  in  blankets.     The  ice-cap  is  very  useful  and  may  be  ke 
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constantly  applied  in  cases  in  which  there  is  high  fever.  Medicinal  anti- 
pyietic8  are  not  of  much  service  in  comparison  with  cold  water. 

The  throat  symptoms^  if  mild,  do  not  require  much  treatment.  If  severe, 
the  local  measures  mentioned  under  diphtheria  should  be  used.  The  nose 
should  be  kept  clean,  for  which  a  simple  alkaline  douche,  given  gently,  is  best. 
Cold  applications  to  the  neck  are  to  be  preferred  to  hot,  though  it  is  some- 
tunes  diflScult  to  get  a  child  to  submit  to  them.  If  cervical  adenitis  occurs, 
in  ice  bag  should  be  applied,  and  with  the  first  signs  of  suppuration  an  in- 
cuion  made.  In  connection  with  the  throat,  the  ears  should  be  specially 
looked  after,  and  a  careful  disinfection  of  the  mouth  and  fauces  by  suitable 
antiseptic  solutions  should  be  practiced.  When  the  inflammation  extends 
throQgh  the  tubes  to  the  middle  ear,  the  practitioner  should  either  himself 
eximine  daily  the  condition  of  the  drum,  or,  when  available,  a  specialist 
ibonld  be  called  in  to  assist  him  in  the  case.  The  careful  watching  of  this 
membrane  day  by  day  and  the  puncturing  of  it  if  the  tension  becomes  too 
gpett  may  save  the  hearing  of  the  child.  With  the  aid  of  cocaine  the  drum 
is  readily  punctured.  The  operation  may  be  repeated  at  intervals  if  the  pain 
and  distention  return.  No  complication  of  the  disease  is  more  serious  than 
this  extension  of  the  inflammatory  process  to  the  ear. 

The  nephritis  should  be  dealt  with  as  in  ordinary  cases ;  indications  for 
treatment  will  be  found  under  the  appropriate  section.  It  is  worth  men- 
tioning, however,  that  Jaccoud  insists  upon  the  great  value  of  milk  diet  in 
Karlet  fever  as  a  preventive  of  nephritis. 

Among  other  indications  for  treatment  in  the  disease  is  cardiac  weakness, 
thich  is  usually  the  result  of  the  direct  action  of  the  poison,  and  is  best  met 
bj  stimulants. 

Serum  Treatment. — As  a  streptococcus  infection  frequently  complicates 
icariet  fever  and  is  responsible  for  the  secondary  infections,  the  use  of  anti- 
rtreptococcus  serum  seems  rational,  but  it  has  not  proved  of  great  value  in 
the  acute  stages.  More  is  to  be  expected  from  it  in  the  more  chronic  infec- 
tions, in  which  also  an  autogenous  vaccine  may  be  useful.  The  dosage  should 
be  small  at  first  and  increased  gradually. 


V.    UEASLES 

{MorbilU) 

Befaition. — An  acute,  highly  contagious  fever  with  specific  localization 
in  the  upper  air  passages  and  in  the  skin. 

liftory. — Rhazes,  an  Arabian  physician,  in  the  ninth  century  described 
the  disease  with  small-pox,  of  which  it  was  believed  to  be  a  mild  form  until 
Sydenham  separated  them  in  the  seventeenth  century. 

Kiology. — As  a  cause  of  death  measles  ranks  first  among  the  acute  fevers 
of  children.  In  1909  there  were  12,618  deaths  from  this  disease  in  England 
ind  Wales.    The  death  rate  is  highest  in  the  second  year. 

The  liability  to  infection  is  almost  universal  in  persons  unprotected  by  a 
prerions  attack.  It  is  a  disease  of  childhood,  but,  as  shown  in  the  widespread 
epidemics  in  the  Farroe  Islands  and  in  the  Fiji  Islands,  unprotected  adults  of 
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all  ages  are  attacked.  Within  the  first  three  months  of  life  there  is  a  rdatife 
immunity.  Occasionally  infants  of  a  month  or  six  weeks  take  the  disease. 
Intra-uterine  cases  have  been  described^  and  a  mother  with  measles  may  gi?e 
birth  to  a  child  with  the  eruption,  or  the  rash  may  appear  in  a  few  days. 

The  disease  is  endemic  in  cities,  and  becomes  epidemic  at  intervals,  pre- 
vailing most  extensively  in  the  cooler  months,  though  this  is  by  no  means  i 
fixed  rule. 

The  germ  of  the  disease  is  unknown.  J.  F.  Anderson  has  shown  that  the 
blood  of  a  patient  inoculated  into  the  Rhesus  monkey  produces  after  ei^t 
days  a  fever  of  short  duration  with  a  well-marked  slight  exanthem.  The 
contagion  is  present  in  the  blood,  the  secretions  of  the  mouth  and  nose,  and 
in  the  skin.  In  the  eighteenth  century  Monro  and  others  demonstrated  the 
inoculability  of  the  disease.  Direct  contagion  is  the  most  common.  The 
poison  is  probably  not  in  the  expired  air,  but  in  the  particles  of  mucus  and 
in  the  sputum  and  the  secretions  of  the  mouth  and  nose,  which,  dried,  an 
conveyed  with  the  dust.  An  important  point  is  the  contagiousness  of  th< 
disease  in  the  pre-eruptive  stage.  A  child  with  only  the  catarrhal  symptom 
may  be  at  school  and  a  source  of  active  infection.  Indirect  contagion  b 
means  of  fomites  is  very  common.  Measles  may  be  thus  conveyed  by  a  thit 
person,  by  clothes,  and  by  infected  toys.     The  germ  soon  loses  its  virulenc 

Recurrence  is  rare.  Very  many  cases  of  the  supposed  second  and  thii 
attack  represent  mistakes  in  diagnosis.  Relapse  is  occasionally  seen,  the  sym 
toms  recurring  at  intervals  from  ten  to  forty  days;  but  it  is  not  always  ea 
to  say  in  a  given  case  whether  there  may  not  have  been  new  infection  fro 
without. 

Morbid  Anatomy, — The  catarrhal  and  inflammatory  appearances  se^ 
post  mortem  have  nothing  characteristic.  Fatal  cases  show,  as  a  rule,  bro 
cho-pneumonia  and  an  intense  bronchial  catarrh.  The  lymphatic  elements  i 
over  the  body  are  swollen,  the  tonsils,  the  lymph-glands,  and. the  solitary  ax 
agminated  follicles  of  the  intestines.  The  spleen  is  rarely  much  enlarge 
During  convalescence  latent  tuberculous  foci  are  very  apt  to  become  active. 

Symptoms. — Incubation. — "From  seven  to  eighteen  days;  oftenest  foa 
teen."  The  child  shows  no  special  changes,  but  coryza  and  swelling  of  tl 
cervical  lyraph-glands  may  be  present.  A  leucocytosis  has  been  observed,  ai 
the  pulse  is  said  to  be  slow. 

Invasion. — In  this  period,  lasting  from  three  to  four  days,  very  rare 
five  or  six,  the  child  presents  the  symptoms  of  a  feverish  cold.  The  ons 
may  be  insidious,  or  it  may  start  with  great  abruptness,  even  with  a  coi 
vulsion.  There  is  not  often  a  definite  chill.  Headache,  nausea,  and  vomi 
ing  may  uslier  in  the  severe  cases.  The  common  catarrhal  symptoms  a 
sneezing  and  running  at  the  nose,  redness  of  the  eyes  and  lids,  and  coug 
The  fever  is  sliglit  at  first,  hut  gradually  there  is  pungent  heat  of  the  sk 
with  turgescenoe  of  the  face.  Prodromal  rashes  precede  the  true  eruption  : 
a  few  cases,  usually  a  blotchy  erythema  or  scattered  macules.  The  tongue 
furred  and  the  mucous  membranes  of  the  mouth  and  throat  are  hyperaemi 
and  frequently  show  a  distinct  punctiform  rasli.  The  fever  of  the  stage  • 
invasion  may  rise  abruptly ;  more  freijuently  it  takes  twenty-four  or  fort 
eight  hours  to  reach  the  fastigium.  The  pulse-rate  increases  with  the  feve 
and  may  reach  140  or  IGO  per  minute,  gradually  falling  with  defervcscenc 
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Eruption. — ^''The  eymptoms  increase  till  the  fourth  day.  At  that  period 
(although  sometimes  a  day  later)  little  red  spots,  just  like  flea-bites,  begin  to 
come  out  on  the  forehead  and  the  rest  of  the  face.  These  increase  both  in 
m  and  number,  group  themselves  in  clusters,  and  mark  the  face  with  largish 
red  spots  of  different  figures.  These  red  spots  are  formed  by  small  red  pap- 
ules, thick  set,  and  just  raised  above  the  level  of  the  skin.  The  fact  that 
they  really  protrude  can  scarcely  be  determined  by  the  eye.  It  can,  however, 
be  ascertained  by  feeling  the  surface  with  the  fingers.  From  the  face — 
where  they  first  appear — these  spots  spread  downward  to  the  breast  and  belly; 
afterward  to  the  thighs  and  legs  "  (Sydenham).  The  papules  may  feel  quite 
shotty,  but  do  not  extend  deeply.  On  the  trunk  and  extremities  the  swelling 
of  the  akin  is  not  so  noticeable,  the  color  of  the  rash  not  so  intense  and  often 
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Chabt  XI. — Measles. 

less  nnifonn.  The  mottled,  blotchy  character  is  seen  most  clearly  on  the 
chest  and  the  abdomen.  It  is  hyperaemic  and  disappears  on  pressure,  but  in 
the  malignant  cases  it  may  become  of  a  deep  rose,  inclining  to  purple.  These 
general  symptoms  do  not  abate  with  the  occurrence  of  the  eruption,  but  persist 
Mtil  the  end  of  the  fifth  or  the  sixth  day,  when  they  lessen.  Among  peculi- 
iritiea  of  the  rash  may  be  mentioned  the  development  of  numerous  miliary 
^oiclea  and  the  occurrence  of  petechiae,  which  are  seen  occasionally  even  in 
OSes  of  moderate  severity.  Recession  of  the  rash,  so  much  dwelt  upon  by 
oWer  writers,  is  rarely  seen.  When  the  "measles  sink  in  suddenly  after  they 
h*ve  begun  to  come  out,  and  then  the  patient  is  seized  with  anxiety  and  a 
swooning  comes  on,  it  is  a  sign  of  speedy  death"  (Bhazes).  In  reality  it  is 
the  failing  circulation  which  causes  the  rash  to  fade. 

Buccal  spots  were  described  by  Filatow  in  1895,  and  by  Koplik  in  1896. 
They  are  seen  on  a  level  with  the  bases  of  the  lower  milk  molars  on  either 
side,  or  at  the  line  of  junction  of  the  molars  when  the  jaws  are  closed.  They 
sre  white  or  bluish-white  specks,  surrounded  by  red  areola?.  Their  importance 
depends  upon  the  fact  of  their  early  appearance  and  remarkable  constancy  in 
the  dif^se — six-sevenths  of  all  cases  (Heubncr),  97.7  per  cent,  of  214  cases 
(Balme). 
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The  faoceg  mny  ho  injected,  am}  there  is  Bometimes  an  eruption  oflB^H 
tered  spots  over  the  eotire  mucous  membrane  of  the  mouth.     Kinger  wit ^1 
the  habit  of  calling  attention  to  opaque  white  epote  on  the  mucous  membrane 
of  the  lips, 

Desijuamation. — After  the  rash  fades  desquamation  begins,  usually  in 
the  form  of  fine  ^oaleSj  more  rarely  in  large  flakes*  It  bears  a  definite  rela- 
tionship to  the  extent  and  intensity'  of  the  rash.  In  mild  cases  desquamation 
may  take  only  a  few  days,  in  severe  cases  several  weeks. 

The  tonsils  and  the  cervieal  lymph  glands  may  be  slightly  swollen  and 
sore;  sometimes  there  is  a  polyadenitis. 

During  the  course  leueocytosis  is  absent.  Its  presence  generally  points 
to  a  eompHcation.  Myelocytes  are  often  present  in  small  numbers  during  the 
eruption  (Ti  lest  on). 

Atypical  Measles.-^ Variations  in  the  course  of  the  disease  are  not  com- 
mon. There  is  an  attetiualed  form,  in  wliieli  the  child  may  he  well  by  the 
fourth  or  fifth  day.  An  ahortive  form,  in  which  the  initial  symptoms  may 
be  present,  hut  no  eruption  appears — morbiUi  sine  morbillis. 

MaJignant  or  bhrk  7ti Pamirs  is  seen  most  fref[uently  in  the  widespread 
epidemics,  but  it  is  also  met  with  in  institutions,  and  occasionally  in  genera] 
practice  among  children,  more  rarely  in  adults.  HBemorrhagea  occur  into  the 
skin  and  from  the  mucous  membranes;  there  is  very  high  fever,  and  all  the 
features  of  a  profound  toxaemia,  often  with  cyanosis,  dyspntca,  and  extreme 
cardiac  weakness.    Death  may  occur  from  the  second  to  tlie  sixth  day. 

Complications, —Those  of   the  air  passages  are   the  most  serious- 
coryza  nmy  become  chronic  and  h^ad  to  irritation  of  the  lymphoid  tissues  ofj 
the  naso-pliarynx,  leaving  enlarged  tonsils  and  adenoids,  and  not  improbably! 
leaving  these   parts  less  able  to  rt^sist  tuberculous  invasion*     EpiMajris  niif 
sometimes  he  serious.    Larfirifjitis  is  not  uncommon :  the  voice  txM?omes  hmk 
and  the  cough  croupy  in  character,     (Edema  of  the  glottis  and  pseudo-mem- 
branous inflammation  are  rare.     Ulceration,  abscess,  and  even  perichondriti 
may  occur. 

Bronchitis  and  Broncho- jmtumoma. — In  every  case  of  severe  measles  th 
possibility  of  the  existing  bronchitis  extending  to  the  small  tubes  and  cau 
ing  lobular  pneumonia  has  to  be  considered.     It  is  more  apt  to  occur  at 
height  of  the  eruption  or  as  desquamation  begins.     The  high  mortality  ii 
institutions  is  due  to  this  complication,  which,  as  Sydenham  remarked,  kill 
more  than  the  small-pox.     (For  the  symptoms,  see  the  section  on  the  subject.)! 

Lobar  pnetimonia  is  less  common.    Thrombosis  in  veins  has  been  descrit 

Severe  siomaiiiis  may  follow  the  slight  catarrhal  form.     In  institntioQ 
eancrum   r?m  or  gangrrTt(nw  stomaiili.^  is  a  terrible  complication,  attackiu 
sometimes  many  children.     Parfttiiiff  occasionally  occurs.     Intestinal  caiar 
and  acute  coHtis  are  special  complications  of  some  epidemics. 

Nrphriiis  is  less  rare  than  is  stated.     It  is  not  very  uncommon  to  see  cases^ 
of  chronic  Brigli t's  disease  which  date  from  an  attack  of  measles.     Vulvitis 
may  be  present  as  part  of  the  general  catarrhal  condition. 

Enrfocardifh  is  rare.  Arthritis  may  follow  the  fever,  or  come  on  at  its 
height.  It  may  be  general  and  severe*  I  saw  an  instance  in  which  anchyloais 
of  the  jaw  followed  an  attack  of  measles  in  a  child  of  four  years,  Tlie  con- 
junctivitis may  be  followed  by  keratitis.     Otitic  media  is  not  at  all  uncom- 
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moD  and  may  lead  to  perforation  of  the  drum  or  mastoid  disease.  Hemiplegia 
is  a  most  serious  complication.  In  4  of  my  series  of  120  cases  the  hemiplegia 
cune  on  during  measles.  It  usually  persists.  Paraplegia  due  to  acute  myeli- 
Us  his  been  described.  Polyneuritis  may  occur  with  widespread  atrophy. 
Acate  mania,  meningitis,  abscess  of  the  brain,  and  multiple  sclerosis  are 
imoDg  the  rare  complications  or  sequelse.  Scarlet  fever  may  occur  with 
meules.    Whooping-cough  not  infrequently  follows  measles. 

OiignofiB. — During  the  prevalence  of  an  epidemic  the  disease  is  easily 
recognized.  Physicians  to  isolation  hospitals  appreciate  the  practical  difficul- 
ties. On  several  occasions  I  had  patients  with  measles  sent  to  the  small-pox 
hoBpital,  and  it  is  well  to  bear  in  mind  that  in  adults  the  beginning  of  the 
eruption  on  the  face,  its  nodular  character,  and  the  isolation  of  the  spots  may 
he  suggestive  of  variola.  From  scarlet  fever  measles  is  distinguished  by  the 
longer  initial  stage  with  characteristic  symptoms,  and  the  blotchy  irregular 
draracter  of  the  rash,  so  unlike  the  diffuse  uniform  erythema.  In  measles 
the  mouth  (with  the  early  Koplik  sign),  in  scarlet  fever  the  throat,  is  chiefly 
•ffectei  Occasionally  in  measles,  when  the  throat  is  very  sore  and  the  erup- 
tion pretty  diffuse,  there  may  at  first  be  diflBculty  in  determining  which  dis- 
ease is  present,  but  a  few  days  should  suffice  to  make  the  diagnosis  clear.  As 
I  rale  there  is  no  leucocytosis.  It  may  be  extremely  difficult  to  distinguish 
from  rotheln.  I  have  more  than  once  known  practitioners  of  large  experi- 
ence unable  to  agree  upon  a  diagnosis.  The  shorter  prodromal  stage,  the 
ihsence  of  oculo-nasal  catarrh,  and  the  slighter  fever  in  many  cases  are  per- 
haps the  most  important  features.  It  is  difficult  to  speak  definitely  about  the 
Wnctions  in  the  rash,  though  perhaps  the  more  uniform  distribution  and 
the  absence  of  the  crescentic  arrangement  are  more  constant  in  rotheln.  In 
Africans  the  disease  is  easily  recognized ;  the  papules  stand  out  with  great 
plainnesB,  often  in  groups;  the  hyperaemia  is  to  be  seen  on  all  but  the  very 
black  skins.  The  distribution  of  the  rash,  the  coryza,  and  the  rash  in  the 
mouth  are  important  points.  Of  drug  eruptions,  that  induced  by  copaiba  is 
venr  like  measles,  but  is  readily  distinguished  by  the  absence  of  fever  and 
catarrh.  Antipyrin,  chloral,  and  quinine  rashes  rarely  cause  any  difficulty  in 
diagnosis.  The  serum  exanthem  of  a  diphtheria  antitoxin  may  be  difficult  to 
recognize.  In  adults  the  acute  malignant  measles  may  resemble  typhus  fever. 
Occasionally  erythema  multiforme  may  simulate  measles. 

Frofnods. — The  mortality  from  the  disease  itself  is  not  high,  but  the 
puhnonary  complications  render  it  one  of  the  most  serious  of  the  diseases  of 
children.  In  some  epidemics,  particularly  in  institutions  and  in  armies,  the 
death-rate  may  be  high,  not  so  much  from  the  fever  itself  as  from  the  exten- 
Hon  of  the  catarrhal  symptoms  to  the  finer  bronchial  tubes.  Imported  in 
18:5  from  Sydney  by  H.M.S.  Dido  to  the  Fiji  Islands,  40,000  out  of  150,000 
of  the  inhabitants  died  in  four  months.  Panum,  the  distinguished  Danish 
physician,  described  the  widespread  and  fatal  epidemic  which  decimated  the 
inhabitants  of  the  Faroe  Islands  in  1846.  In  private  practice  the  mortality 
is  from  2  to  3  per  cent. ;  in  hospitals  from  6  to  8  or  10  per  cent. 

Prophylazii.  — The  difficulty  is  inherent  in  the  prolonged  incubation  and 
the  four  days  of  invasion,  during  which  the  catarrhal  symptoms  are  marked, 
and  the  disease  is  contagious,  and  one  often  finds  that  the  quarantine  which 
1x1  been  carried  out  so  efficiently  has  been  in  vain.     From  contact  with  cases 
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in  fhe  stage  of  invasion  and  mild  cases  with  scarcely  any  fever  the  diseaw  ii 
readily  disseminated  through  schools  and  conveyed  to  healthy  children  in  die 
every-day  contact  with  each  other  on  the  streets,  in  the  squares  and  plq^ 
grounds.  Once  manifested,  the  child  should  be  carefully  quarantined  nd 
all  possible  precautions  taken  against  the  spread  of  the  disease  in  the  home. 
As  the  germ  of  measles  seems  to  have  a  feeble  vitality  the  quarantine  need 
not  be  80  protracted  as  in  scarlet  fever,  four  weeks  usually  being  sufficient. 

Treatment. — Confinement  to  bed  in  a  well-ventilated  room  and  a  light  diet 
with  abundance  of  water  are  the  only  measures  necessary  in  cases  of  uncom- 
plicated measles.  The  fever  rarely  reaches  a  dangerous  height.  If  it  does  it 
may  be  lowered  by  sponging  or  by  the  tepid  bath  gradually  reduced.  If  the 
rash  does  not  come  out  well,  warm  drinks  and  a  hot  bath  will  hasten  its 
maturation.  The  bowels  should  be  freely  opened.  If  the  cough  is  distress- 
ing compresses  should  be  applied  to  the  chest  and  inhalations  of  the  com- 
pound tincture  of  benzoin  given.  Small  doses  of  paregoric  or  codein  may  ba 
given.  The  patient  should  be  kept  in  bed  for  a  few  days  after  the  fever  sub- 
sides. During  desquamation  the  skin  should  be  oiled  daily,  and  warm  bttliB 
given  to  facilitate  the  process.  The  mouth  and  nostrils  should  be  carefully 
cleansed,  even  in  mild  cases.  The  convalescence  from  measles  is  the  woik 
important  stage  of  the  disease.  Watchfulness  and  care  may  prevent  serious 
pulmonary  complications.  The  frequency  with  which  the  mothers  of  children 
with  simple  or  tuberculous  broncho-pneumonia  tell  us  that  ^'the  child  caught 
cold  after  measles,^'  and  the  contemplation  of  the  mortality  bills,  should 
make  us  extremely  careful  in  our  management  of  this  affection. 


VI.    RUBELLA 

(Rotheln,  Oerman  Measles) 

This  exanthem  has  also  the  names  of  rubeola  notha,  or  epidemic  roseola 
and,  as  it  is  supposed  to  present  features  common  to  both,  has  been  alfi< 
known  as  hybrid  measles  or  hybrid  scarlet  fever.  It  is  now  generally  re 
garded,  however,  as  a  separate  and  distinct  affection. 

Etiology. — It  is  propagated  by  contagion  and  spreads  with  great  rapidit; 
It  frequently  attacks  adults,  and  the  occurrence  of  either  measles  or  scarV 
fever  in  childhood  is  no  protection  against  it.  The  epidemics  of  it  are  otte 
very  extensive. 

Symptoms. — These  are  usually  mild,  and  it  is  altogether  a  less  serioi 
affection  than  measles.  Very  exceptionally,  as  in  the  epidemics  studied  b 
Cheadle,  the  symptoms  are  severe. 

The  stage  of  incubation  is  two  weeks  or  even  longer. 

In  the  stage  of  invasion  there  are  chilliness,  headache,  pains  in  the  bac 
and  legs,  and  corj'za.  A  macular,  rose-red  eruption  on  the  throat  is  a  constat 
s}Tnptom,  and,  indeed,  it  was  on  this  account  that  it  was  originally  regarde 
as  a  hybrid,  having  the  sore  throat  of  scarlet  fever  and  the  rash  of  measle 
There  may  be  very  slight  fever.  In  30  per  cent,  of  Edwards's  cases  the  tem 
perature  did  not  rise  above  100®.  The  duration  of  this  stage  is  somewhs 
variable.     The  rash  usually  appears  on  the  first  day,  some  writers  say  on  th 
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second,  and  others  again  give  the  duration  of  the  stage  of  invasion  as  three 
diys.  QriflBth  places  it  at  two  days.  The  eruption  comes  out  first  on  the 
fice^  then  on  the  chest,  and  gradually  extends  so  that  within  twenty-four 
boars  it  is  scattered  over  the  whole  body.  It  may  be  the  first  symptom  noted 
bj  the  mother.  The  eruption  consists  of  a  number  of  round  or  oval,  slightly 
raised  spots,  pinkish-red  in  color,  usually  discrete,  but  sometimes  confluent. 
The  color  of  the  rash  is  somewhat  brighter  than  in  measles.  The  patches 
are  lesB  distinctly  crescentic.  After  persisting  for  two  or  three  days  (some- 
times longer),  it  gradually  fades  and  there  is  a  slight  furfuraceous  desquama- 
tion. The  rash  persists  as  a  rule  longer  than  in  scarlet  fever  or  measles,  and 
the  skin  is  slightly  stained  after  it.  In  some  cases  the  rash  is  scarlatiniform, 
which  may  even  follow  a  measly  eruption.  The  lymphatic  glands  of  the 
neck  are  frequently  swollen,  and,  when  the  eruption  is  very  intense  and  dif- 
fuse, the  Ijrmph-glands  in  the  other  parts  of  the  body. 

There  are  no  s{>ecial  complications.  The  disease  usually  progresses  favor- 
ibly;  but  in  rare  instances,  as  in  those  reported  by  Cheadle,  the  symptoms  are 
of  greater  severity.  Albuminuria,  arthritis,  or  even  nephritis  may  occur. 
Pneumonia  and  colitis  have  been  present  in  some  epidemics.  Icterus  has  been 
seen. 

SiignoiiB. — The  slightness  of  the  prodromal  symptoms,  the  mildness  or 
tbe  absence  of  the  fever,  the  more  diffuse  character  of  the  rash,  its  rose-red 
lolor,  and  the  early  enlargement  of  the  cervical  glands,  are  the  chief  points  of 
distinction  between  rotheln  and  measles. 

The  treatment  is  that  of  a  simple  febrile  affection. 

'Tonrth  Disease.*' — Clement  Dukes,  in  a  paper  on  the  confusion  of  two 
different  diseases  under  the  name  rubella,  describes  what  he  calls  a  "fourth 
dieease,"  in  which  the  body  is  covered  in  a  few  hours  with  a  diffuse  exanthem 
of  a  bright  red  color,  almost  scarlatiniform  in  appearance.  The  face  may 
remain  quite  free.     The  desquamation  is  more  marked  than  in  rotheln. 

Erythema  Infectiosnm. — Under  this  term  there  has  been  described  in 
Germany,  particularly  by  Escherich,  a  feebly  contagious  disease,  characterized 
by  a  rose-red,  maculo-papular  rash,  appearing  chiefly  between  the  ages  of  four 
and  twelve.  It  has  occurred  in  epidemic  form  in  the  spring  and  summer. 
It  has  followed  outbreaks  of  measles  or  of  rotheln.  The  most  characteristic 
festure  is  the  morbilliform  eruption  on  the  extremities,  chiefly  on  the  extensor 
rorfaces.    The  trunk  as  a  rule  remains  free. 


Vn.     EPIDEMIO  PABOTinS 

(Mumps) 

Oelnition. — A  specific  infectious  disease,  characterized  by  swelling  of  the 
saliyary  glands  and  a  special  liability  to  orchitis  in  males. 

Hippocrates  described  the  disease  and  its  peculiarities — an  affection  of 
children  and  young  male  adults,  the  absence  of  suppuration,  and  the  orchitis. 

Wolagy. — The  nature  of  the  virus  is  unknown. 

It  is  endemic  in  large  centres  of  population,  and  at  certain  seasons,  par- 
ticularly spring  and  autumn,  the  cases  increase  rapidly.     It  is  met  most  fre- 
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quently  in  childhood  and  adolescence.  Very  young  infants  and  adnlta  in 
seldom  attacked.  Males  are  somewhat  more  frequently  affected  than  femiki 
In  institutions,  barracks,  and  schools  the  disease  has  been  known  to  attid 
over  90  per  cent,  of  the  residents.  It  may  be  curiously  localized  in  a  city  <» 
district,  or  even  in  one  part  of  a  school  or  barrack.  The  disease  is  contagiotu 
and  spreads  from  patient  to  patient.  The  infection  may  persist  for  as  loii| 
as  six  weeks.  It  may  be  congenital,  and  Hale  White  has  reported  a  case  ii 
which  the  mother  and  her  new-born  child  were  attacked  at  the  same  time. 

A  remarkable  idiopathic,  non-specific  parotitis  may  follow  injury  or  dii 
ease  of  the  abdominal  or  pelvic  organs  (see  Diseases  of  the  Salivary  Olandi) 

Symptoms. — The  period  of  incubation  is  from  two  to  three  weeks,  an 
there  are  rarely  any  symptoms  during  thi&  stage.  The  invasion  is  marke 
by  fever,  which  is  usually  slight,  rarely  rising  above  101**,  but  in  exceptionall; 
severe  cases  reaches  103°  or  104°.  The  child  complains  of  pain  just  bdoi 
the  ear  on  one  side,  where  a  slight  swelling  is  noticed,  which  increases  grid 
ually,  and  within  forty-eight  hours  there  is  great  enlargement  of  the  ned 
and  side  of  the  cheek.  The  swelling  passes  forward  in  front  of  the  ear,  th 
lobe  of  which  is  lifted,  and  back  beneath  the  stemo-mastoid  muscle.  Tb 
other  side  usually  becomes  affected  within  a  day  or  two,  and  the  whole  ned 
is  surrounded  by  a  collar  of  doughy  infiltration.  Only  one  gland  may  h 
involved,  or  an  interval  of  four  or  five  days  may  elapse  before  the  other  a* 
is  involved.  The  submaxillary  and  sublingual  glands  become  swollen,  though 
not  always;  in  a  few  cases  they  may  be  alone  attacked.  The  lachrymt 
glands  may  be  involved.  The  greatest  inconvenience  is  experienced  in  takis| 
food,  for  the  patient  is  unable  to  open  the  mouth,  and  even  speech  and  de 
glutition  become  difficult.  There  may  be  an  increase  in  the  Beeieticm  o 
the  saliva,  but  the  reverse  is  sometimes  the  case.  The  mucous  membran 
of  the  mouth  and  throat  may  be  slightly  inflamed.  There  is  seldom  grea 
pain,  but  an  unpleasant  feeling  of  tension  and  tightness.  There  may  b 
earache,  even  otitis  media,  and  slight  impairment  of  hearing. 

After  persisting  for  from  seven  to  ten  days,  the  swelling  gradually  sal 
sides  and  the  child  rapidly  regains  his  strength  and  health  and  is  none  tl 
worse  for  the  attack. 

Occasionally  the  disease  is  very  severe  and  characterized  by  high  feve 
delirium,  and  great  prostration.  The  patient  may  even  lapse  into  a  typho 
condition. 

Relapse  is  rare,  but  there  may  be  within  a  few  weeks  two  or  three  sligl 
recurrences,  in  which  I  have  known  the  cervical  glands  to  enlarge.  A  secoi 
or  even  a  third  attack  may  occur. 

Orchitis. — Excessively  rare  before  puberty,  it  occurs  usually  about  tl 
eighth  day,  and  more  particularly  if  the  boy  is  allowed  to  leave  his  bed.  Oi 
or  both  testicles  may  be  involved.  The  swelling  may  be  great,  and  occasional 
effusion  takes  place  into  the  tunica  vaginalis.  The  orchitis  may  occur  befo 
the  parotitis,  or  in  rare  instances  may  be  the  only  manifestation  of  the  infc 
tion  (orchitis  paroiidea).  The  inflammation  increases  for  three  or  four  daj 
and  resolution  takes  place  gradually.  There  may  be  a  muco-purulent  di 
charge  from  the  urethra.  In  severe  cases  atrophy  may  follow,  fortunately 
a  rule  only  in  one  organ;  occurring  in  both  before  puberty  the  natural  d 
velopment  is  usually  checked.     Even  when  both  testicles  are  atrophied  an 
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imally  flexual  vigor  may  be  retained.  The  proportion  of  cases  of  orchitis 
nries  in  different  epidemics;  211  cases  occurred  in  699  cases^  and  103  cases 
of  atrophy  followed  163  instances  of  orchitis  (Comby).  No  satisfactory  ex- 
planation of  this  remarkable  metastasis  has  been  given.  Military  surgeons^ 
who  see  80  much  of  the  disease  in  young  recruits,  have  suggested  the  transfer- 
ence of  the  virus  to  the  penis  with  the  fingers  and  its  transmission  along 
the  urethra. 

A  Tulvo-vaginitis  sometimes  occurs  in  girls,  and  the  breasts  may  become 
enlarged  and  tender.  Mastitis  has  been  seen  in  boys.  Involvement  of  the 
oTaries  is  rare.  The  thyroid  gland  may  enlarge  in  the  attack,  and  there  have 
been  features  suggestive  of  acute  pancreatitis. 

Complieationi  amd  Sequelae. — Of  these  the  cerebral  affections  are  perhaps 
the  most  serious.  As  already  mentioned,  there  may  be  delirium  and  high 
fever.  In  rare  instances  meningitis  has  been  found.  Hemiplegia  and  coma 
may  also  occur.  A  majority  of  the  fatal  cases  are  associated  with  meningeal 
symptoms.  These,  of  course,  are  very  rare  in  comparison  with  the  frequency 
rf  the  disease ;  yet,  in  the  Index  Catalogue,  under  this  caption,  there  are  six 
fatal  cases  mentioned.  In  some  epidemics  the  cerebral  complications  are 
much  more  marked  than  in  others.  Acute  mania  has  occurred,  and  there  are 
initances  on  record  of  insanity  following  the  disease. 

Arthritis,  albuminuria,  nephritis,  with  acute  uraemia  and  couMilsions,  en- 
docarditis, pleurisy,  facial  paralysis^  hemiplegia,  and  peripheral  neuritis  are 
occasional  complications. 

Suppuration  of  the  gland  is  an  extremely  rare  complication.  Gangrene 
has  occasionally  occurred.  The  special  senses  may  be  seriously  involved. 
Deafness  may  occur,  and  may  be  permanent.  Affections  of  the  eye  are  rare, 
Iwt  optic  neuritis  with  atrophy  has  been  described. 

Chronic  hypertrophy  of  the  gland  may  follow. 

Biigiioiii. — The  diagnosis  of  the  disease  is  usually  easy.  The  position  of 
the  swelling  in  front  of  and  below  the  ear  and  the  elevation  of  the  lobe  on 
the  affected  side  definitely  fix  the  locality  of  the  swelling.  In  children  infiam- 
mation  of  the  parotid,  apart  from  ordinary  mumps,  is  excessively  rare. 

Irettment — It  is  well  to  keep  the  patient  in  bed  during  the  height  of  the 
di«eaae.  The  bowels  should  be  freely  opened,  and  the  patient  given  a  light 
liqttid  diet.  No  medicine  is  required  unless  the  fever  is  high,  in  which  case 
•wnite  may  be  given.  Cold  compresses  may  be  placed  on  the  gland,  but  chil- 
dren, as  a  rule,  prefer  hot  applications.  A  pad  of  cotton  wadding  covered 
tithoil  silk  is  the  best  application.  Suppuration  is  hardly  ever  to  be  dreaded, 
wen  though  the  gland  become  very  tense.  Should  redness  and  tenderness 
dwelop,  leeches  may  be  used.  With  delirium  and  head  symptoms  the  ice-cap 
^1  be  applied.  For  the  orchitis,  rest,  with  support  and  protection  of  the 
»tollen  gland  with  cotton-wool,  is  usually  sufficient. 
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Maitioii, — An  acute  infectious  disease  of  unknown  origin,  highly  con- 
^ioog,  characterized  by  sudden   onset,   maculated  and  hsemorrhagic^ 
iBAriEed  nervous  symptoms,  and  a  cyclical  course  terminating  by  crifli 
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about  the  end  of  the  second  week.    Post  mortem  there  are  no  special  leaioni 
other  than  those  associated  with  fever. 

The  disease  is  known  by  the  names  of  hospital  fever,  spotted  fever,  jail 
fever,  camp  fever,  and  ship  fever,  and  in  Germany  is  called  exanthematic 
typhus,  in  contradistinction  to  abdominal  typhus.  The  word  signifies  "smoke^ 
or  "mist"  in  Greek  and  was  used  by  Hippocrates  to  describe  any  condition 
with  a  tendency  to  stupor.  In  the  eighteenth  century  the  name  was  given  by 
de  Sauvages  to  the  common  putrid  or  pestilential  fever,  and  the  general  use 
came  in  through  its  adoption  by  Cullen. 

Etiology. — Typhus  has  been  one  of  the  great  epidemics  of  the  worid, 
whose  history,  as  Hirsch  remarks,  is  written  in  those  dark  pages  which  tdl 
of  the  grievous  visitations  of  mankind  by  war,  famine,  and  misery.  It  now 
exists  in  a  few  endemic  areas,  where  from  time  to  time  sporadic  cases  occur. 
Ireland  was  terribly  scourged  by  the  disease  between  the  years  1817  and  1819, 
and  again  in  1846.  It  prevailed  extensively  in  all  the  large  cities  of  Oreat 
Britain  and  the  Continent.  Its  gradual  disappearance  has  been  one  of  the 
great  triumphs  of  sanitation.  In  1875  in  England  and  Wales  there  were  1,499 
deaths  from  the  disease.  Of  late  years  the  name  typhus  has  rarely  appeared 
in  the  Registrar-GeneraFs  report.  In  the  United  States  and  Canada  it  pre- 
vailed extensively  in  the  early  years  of  the  nineteenth  century,  and  there 
were  severe  epidemics  in  the  wake  of  the  Irish  immigrations  in  '46  and  '47. 
At  present  epidemics  are  rare,  but  it  is  endemic  in  parts  of  Russia  and  in 
the  Slav  countries. 

Sporadic  typhus  fever  offers  peculiarities  which  are  apt  to  make  its  recog- 
nition difficult.  Tliere  may  be  outbreaks  of  a  few  cases,  the  origin  of  which 
may  be  very  difficult  to  trace,  though,  as  Kelsch  long  ago  suggested,  tramps 
may  convey  the  disease,  while  they  themselves  are  healthy.  Two  such  limited 
outbreaks  came  under  my  observation,  one  at  the  House  of  Refuge,  Montreal, 
in  1877,  in  which  eleven  persons  were  affected,  and  the  second  in  1901  at 
the  Johns  Hopkins  Hospital,  where  three  cases  occurred. 

A  question  of  interest  has  arisen  as  to  the  relation  of  typhus  fever  to  the 
cases  of  fever,  255  in  number,  studied  by  Brill  in  New  York.  In  all  probabil- 
ity it  is  a  sporadic  type  of  typhus,  an  opinion  to  which  Brill  himself  leans, 
and  which  has  been  confirmed  by  the  studies  of  Anderson  and  €U>ldberger. 
Beginning  with  the  usual  prodromes,  the  fever  increases  rapidly  and  reaches  a 
maximum  about  the  third  or  fourth  day,  where  it  remains  fairly  constant 
between  103°  and  104**.  On  the  5th  or  6th  day  an  eruption  appears, 
maculo-papular  in  type,  dull  red  in  color,  rarely  haemorrhagic,  not  ap- 
pearing in  crops,  not  disappearing  on  pressure,  and  neither  profuse  as 
in  measles  nor  diffuse  as  in  typical  typhus;  there  may  be  only  a  few  hun- 
dred spots.  The  rash  persists  until  the  crisis  and  then  fades  rapidly. 
The  patients  are  much  prostrated,  with  severe  headache,  but  no  abdominal 
symptoms.  Constipation  is  usually  a  marked  feature.  After  persisting  for 
12  to  15  days,  the  fever  declines  rapidly,  usually  with  a  critical  fall,  and 
there  is  a  speedy  convalescence.  The  blood  cultures  are  negative  and  there 
is  no  agglutination  with  any  of  the  organisms  of  the  typhoid  group.  The 
disease  does  not  spread  to  other  patients  in  the  wards  or  in  the  home.  It  is 
very  rarely  fatal,  and  post  mortem  results  show  no  lesions  of  the  intestines. 

The  so-called  Manchurian  type  met  with  in  the  far  East  is  very  similar. 
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ind  hu  the  same  low  mortality  and  slight  degree  of  infectiousness.  On  the 
other  hand,  the  typhus  fever  prevailing  in  Mexico  City,  where  it  is  known 
18  Ttbardillo,  is  more  severe,  and  in  its  study  Ricketts  of  Chicago  fell  a  vic- 
tim. Neither  the  Rocky  Mountain  spotted  fever,  nor  the  Flood  or  River 
few  of  Japan  is  identical  with  typhus. 

The  disease  is  associated  with  filth  and  overcrowding.  In  epidemics  it 
it  one  bf  the  most  highly  contagious  of  all  diseases,  and  those  in  attendance 
upon  patients  are  almost  invariably  attacked.  In  a  period  of  twenty-five  years 
in  Irdand,  among  1,230  physicians  attached  to  institutions,  550  died  of  this 
diBesse.  The  vims,  thrown  off  apparently  from  the  lungs  and  from  the  skin, 
ittaehes  itself  particularly  to  the  clothing  and  to  the  furniture  of  the  room, 
ind  may  retain  its  activity  for  a  long  time.  The  nature  of  the  poison  is  as 
yet  unknown,  but  Nicole,  Anderson  and  Goldberger  have  been  able  to  transmit 
the  disease  to  monkeys,  and  Nicole  has  shown  that  lice  fed  on  the  typhus- 
infected  chimpanzee  can  transmit  the  disease  to  monkeys. 

Korbid  Anatomy. — The  anatomical  changes  are  those  which  result  from 
intense  fever.  The  blood  is  dark  and  fluid;  the  muscles  are  of  a  deep  red 
color,  and  often  show  a  granular  degeneration,  particularly  in  the  heart;  the 
liTer  is  enlarged  and  soft  and  may  have  a  dull  clay-like  lustre;  the  kidneys 
ire  swollen ;  there  is  moderate  enlargement  of  the  spleen,  and  a  general  hyper- 
plasia of  the  lymph-follicles.  Peyer's  glands  are  not  ulcerated.  Bronchial 
cttarrh  is  usually,  and  hypostatic  congestion  of  the  lungs  often,  present.  The 
skin  shows  the  petechial  rash. 

Symptoma.  —Incubation. — This  is  placed  at  about  twelve  days,  but  it  may 
be  less.  There  may  be  ill-defined  feelings  of  discomfort.  As  a  rule,  however, 
the  invasion  is  abrupt  and  marked  by  chills  or  a  single  rigor,  followed  by 
fever.  The  chills  may  recur  during  the  first  few  days,  and  there  is  headache 
with  pains  in  the  back  and  legs.  There  is  early  prostration,  and  the  patient 
is  glad  to  take  to  his  bed  at  once.  The  temperature  is  high  at  first,  and  may 
attain  its  maximum  on  the  second  or  third  day.  The  pulse  is  full,  rapid,  and 
not  so  frequently  dicrotic  as  in  typhoid.  The  tongue  is  furred  and  white, 
and  there  is  an  early  tendency  to  dryness.  The  face  is  flushed,  the  eyes  con- 
gested, and  the  expression  dull  and  stupid.  Vomiting  may  be  a  distressing 
innptom.  In  severe  cases  mental  symptoms  are  present  from  the  outset, 
either  a  mild  febrile  delirium  or  an  excited,  active,  almost  maniacal  condition. 
Bronchial  catarrh  is  common. 

Stage  op  Eruption. — From  the  third  to  the  fifth  day  the  eruption  ap- 
pears— first  upon  the  abdomen  and  upper  part  of  the  chest,  and  then  upon  the 
eitremities  and  face;  occurring  so  rapidly  that  in  two  or  three  days  it  is  all 
ont.  There  are  two  elements  in  the  eruption:  a  subcuticular  mottling,  ''a 
fine,  irregular,  dusky  red  mottling,  as  if  below  the  surface  of  the  skin  some 
little  distance,  and  seen  through  a  semi-opaque  medium"  (Buchanan) ;  and 
distinct  papular  rose-spots  which  change  to  petechia?.  In  some  instances  the 
petechial  rash  comes  out  with  the  rose-spots.  Collie  describes  the  rash  as  con- 
sisting of  three  parts:  rose-colored  spots  which  disappear  on  pressure,  dark- 
red  spots  which  are  modified  by  pressure,  and  petechia*  upon  which  pressure 
produces  no  effect.  In  children  the  rash  at  first  may  present  a  striking  resem- 
blance to  that  of  measles  and  give  as  a  whole  a  curiously  mottled  appearance 
to  the  akin*    The  term  mulberry  rash  is  sometimes  applied  to  it.     In  mild 
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cases  the  eruption  is  slight,  but  even  then  is  largely  petechial  in  characti 
As  the  rash  is  haemorrhagic,  it  does  not  disappear  after  death.  Usually  t 
skin  is  dry,  so  that  sudaminal  vesicles  are  not  common.  It  is  stated  by  sen 
authors  that  a  distinctive  odor  is  present.  During  the  second  week  the  gc 
eral  s3rmptoms  are  much  aggravated.  The  prostration  becomes  more  marb 
the  delirium  more  intense,  and  the  fever  rises.  The  patient  lies  on  his  bt 
with  a  dully  expressionless  face^  flushed  cheeks,  injected  conjnnctiviey  a 
contracted  pupils.    The  pulse  increases  in  frequency  and  is  feebler;  the  fi 
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Chart  XXL — Typhus  Feveb  (Murchison). 

is  dusky,  and  the  condition  becomes  more  serious.  Retention  of  urine  is  co 
mon.  Coma-vigil  is  frequent,  a  condition  in  which  the  patient  lies  with  oj 
eyes,  but  quite  unconscious;  with  it  tliere  may  be  subsultus  tendinom  a 
picking  at  the  bedclothes.  The  tongue  is  dry,  brown,  and  cracked,  and  th 
are  sordes  on  the  teeth.  Bespiration  is  accelerated,  the  heart's  action  becoi 
more  and  more  enfeebled,  and  death  takes  place  from  exhaustion.  In  favo 
ble  cases  about  the  end  of  the  second  week  occurs  the  crisis,  in  which,  of 
after  a  deep  sleep,  the  patient  awakes  feeling  much  better  and  with  a  el« 
mind.  The  temperature  falls,  and  although  the  prostration  may  be  extre 
convalescence  is  rapid  and  relapse  very  rare.  This  abrupt  termination 
crisis  is  in  striking  contrast  to  the  mode  of  termination  in  typhoid  fever. 
Fever. — The  temperature  rises  steadily  during  the  first  four  or  five  da 
and  the  morning  remissions  are  not  marked.  The  maximum  is  usually 
tained  by  the  fifth  day,  when  the  temperature  may  be  105*^,  106**,  or  107** 
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Id  mild  cases  it  seldom  rises  above  IDS'"  F.  After  reaching  its  maximum  the 
fe?er  generally  continues  with  slight  morning  remissions  until  the  twelfth  or 
foarteenth  day,  when  the  crisis  occurs,  during  which  the  temperature  may 
fall  below  normal  within  twelve  or  twenty-four  hours.  Preceding  a  fatal 
termiDation,  there  is  usually  a  rapid  rise  in  the  fever  to  108°  or  even  109°  F. 
The  heart  may  early  show  signs  of  weakness.  The  first  sound  becomes 
feeble  and  almost  inaudible,  and  a  systolic  murmur  at  the  apex  is  not  infre- 
quent. Hypostatic  congestion  of  the  lungs  occurs  in  all  severe  cases.  The 
bnin  Bvmptoms  are  usually  more  pronounced  than  in  typhoid,  and  the  de- 
lirium is  more  constant.  A  slight  leucocytosis  is  more  common  than  in 
typhoid. 

The  urine  in  typhus  shows  the  usual  febrile  increase  of  urea  and  uric 
acii  The  chlorides  diminish  or  disappear.  Albumin  is  present  in  a  large 
proportion  of  the  cases,  but  nephritis  seldom  occurs. 

Variations  in  the  course  of  the  disease  are  naturally  common.  There  are 
malignant  cases  which  rapidly  prove  fatal  within  two  or  three  days;  the 
Kxalled  typhus  siderans.  On  the  other  hand,  during  epidemics  there  are 
extremely  mild  cases  in  which  the  fever  is  slight,  the  delirium  absent,  and 
COTTaleacence  is  established  by  the  tenth  day. 

Complieationa  and  Sequelse, — Broncho-pneumonia  is  perhaps  the  most 
common  complication.  It  may  pass  on  to  gangrene.  In  certain  epidemics 
giogrene  of  tiie  toes,  the  hands,  or  the  nose,  and  in  children  noma  or  cancrum 
wis,  have  occurred.  Meningitis  is  rare.  Paralyses,  which  are  probably  due 
to  a  post-febrile  neuritis,  are  not  very  uncommon.  Septic  processes,  such  as 
perotitig  and  abscesses  in  the  subcutaneous  tissues  and  in  the  joints,  are  occa- 
Honally  met  with.     Nephritis  is  rare.     HaBmatemesis  may  occur. 

hognona. — The  mortality  ranges  in  different  epidemics  from  12  to  20 
per  cent.  It  is  very  slight  in  the  young.  Children,  who  are  quite  as  fre- 
quently attacked  as  adults,  rarely  die.  After  middle  age  the  mortality  is 
liigh,  in  some  epidemics  50  per  cent.  Death  usually  occurs  toward  the  close 
of  the  second  week  and  is  due  to  the  toxaemia.  In  the  third  week  it  more 
commonly  results  from  pneumonia. 

INagiioais. — During  an  epidemic  there  is  rarely  any  doubt,  for  the  disease 
preonts  distinctive  general  characters.  Isolated  cases  and  the  form  de- 
Kribed  by  Brill  may  be  very  difficult  to  distinguish  from  typhoid  fever. 
While  in  typical  instances  the  eruption  in  the  two  affections  is  very  dif- 
ferent, yet  taken  alone  it  may  be  deceptive,  since  in  typhoid  fever  a  roseo- 
ioM  rash  may  be  abundant  and  there  may  be  occasionally  a  subcuticular 
mottling  and  even  petechiae.  The  difference  in  the  onset,  particularly  in 
the  temperature,  is  marked ;  but  cases  in  which  it  is  important  to  make 
tt  accurate  diagnosis  are  not  usually  seen  until  the  fourth  or  fifth  day. 
The  raddenness  of  the  onset,  the  greater  frequency  of  the  chill,  and  the 
«rly  prostration  are  the  distinctive  features  in  typhus.  The  brain  symptoms, 
too,  are  earlier.  It  is  easy  to  put  down  on  paper  elaborate  differential  distinc- 
tiona,  which  are  practically  useless  at  the  bedside.  The  Widal  reaction  and 
Mood  cultures  are  important  aids,  but  in  sporadic  cases  the  diagnosis  is  some- 
times extremely  difficult.  I  have  seen  Murchison  himself  in  doubt,  and  more 
than  once  I  have  known  the  diagnosis  to  be  deferred  until  the  sectio  cadaveris. 
S^ere  cerebro-spinal  fever  may  closely  simulate  typhus  at  the  outset,  but  the 
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diagnosis  is  usually  clear  within  a  few  days.  Malignant  variola  also  has  ce^ 
tain  features  in  common  with  severe  typhus,  but  the  greater  extent  of  the 
haemorrhages  and  the  bleeding  from  the  mucous  membranes  make  the  diag- 
nosis clear  within  a  short  time.  The  rash  at  first  resembles  that  of  measkiy 
but  in  the  latter  the  eruption  is  brighter  red  in  color,  often  crescentic  or  irreg- 
ular in  arrangement,  and  appears  first  on  the  face. 

The  frequency  with  which  other  diseases  are  mistaken  for  typhus  is  shown 
by  the  fact  that  during  and  following  the  epidemic  of  1881  in  New  York 
108  cases  were  wrongly  diagnosed — one-eighth  of  the  entire  number—ani 
sent  to  the  Riverside  Hospital  (F.  W.  Chapin). 

Treatment. — The  general  management  of  the  disease  is  like  that  of 
typhoid  fever.  Hydrotherapy  should  be  thoroughly  and  systematically  em- 
ployed. Judging  from  the  good  results  which  we  have  obtained  by  this 
method  in  typhoid  cases  with  nervous  symptoms,  much  may  be  expected 
from  it.  Medicinal  antipyretics  are  even  less  suitable  than  in  typhoid,  as  the 
tendency  to  heart-weakness  is  often  more  pronounced.  As  a  rule,  the  patients 
require  from  the  outset  a  supporting  treatment;  water  should  be  freely  given, 
and  alcohol  in  suitable  doses,  according  to  the  condition  of  the  pulse. 

The  bowels  may  be  kept  open  by  mild  aperients.  The  so-called  specific 
medication,  by  sulphocarbolates,  the  sulphides,  carbolic  acid,  etc.,  is  not  com- 
mended by  those  who  have  had  the  largest  experience.  The  special  nenrona 
symptoms  and  the  pulmonary  symptoms  should  be  dealt  with  as  in  typhoid 
fever.  In  epidemics,  when  the  conditions  of  the  climate  are  suitable,  the 
patients  are  best  treated  in  tents  in  the  open  air. 


IX.     YELLOW  FEVER 

Definition. — A  fever  of  tropical  and  subtropical  countries,  characterized  by 
a  toxsemia  of  varying  intensity,  with  jaundice,  albuminuria,  and  a  marked 
tendency  to  haemorrhage,  especially  from  the  stomach,  causing  the  **black 
vomit."  The  specific  organism  has  not  yet  been  found,  but  the  disease  iB 
capable  of  being  transmitted  through  the  bite  of  a  mosquito,  the  SiegomfA 
fasciaia. 

Etiology. — The  disease  prevails  endemically  in  certain  sections  of  the 
Spanish  Main.  Until  recently  it  has  existed  in  Cuba.  From  these  regions 
it  occasionally  extended  and,  under  suitable  conditions,  prevailed  epidemically 
in  the  Southern  States.  Now  and  then  it  was  brought  to  the  large  seaports  of 
the  Atlantic  coast.  Formerly  it  occurred  extensively  in  the  United  States. 
In  the  latter  part  of  the  eighteenth  century  and  the  beginning  of  the  nine- 
teenth frightful  epidemics  prevailed  in  Philadelphia  and  other  Northern 
cities.  The  ej)idomic  of  1793,  in  Philadelphia,  so  graphically  described  by 
Matthew  Carey,  was  the  most  serious  that  has  ever  visited  any  city  of  the 
Middle  States.  The  mortality,  as  given  by  Carey,  during  the  months  of 
August,  September,  October,  and  November,  was  4,041,  of  whom  3,435  died 
in  the  months  of  September  and  October.  The  population  of  the  city  at  the 
time  was  only  40,000.  Epidemics  occurred  in  the  United  States  in  1797, 
1798,  1799,  and  in  1802,  when  the  disease  prevailed  slightly  in  Boston  and 
extensively  in  Baltimore.     In  1803  and  1805  it  again  appeared;  then  for 
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many  years  the  outbreaks  were  slight  and  localized.  In  1853  the  disease 
riged  throughout  the  Southern  States.  There  were  moderately  severe  epi- 
demics in  1867, 1873,  and  1878,  and  still  milder  ones  in  1897,  1898,  and  1899. 
In  July,  1899,  a  local  outbreak  occurred  in  the  Soldiers'  Home  at  Hampton, 
Vl  There  were  45  cases,  with  13  deaths.  In  September,  1903,  yellow  fever 
became  epidemic  along  the  Mexican  side  of  the  Bio  Grande.  It  crossed  into 
Texas  and  prevailed  in  several  of  the  border  towns.  In  Laredo  there  were 
1,014  cases,  with  107  deaths.  The  efficient  work  of  the  public  health  service 
is  diown  by  the  differences  between  New  Laredo  on  the  Mexican  border,  just 
across  the  river,  where  50  per  cent,  of  the  population  contracted  the  disease, 
and  Laredo,  Texas,  in  which  only  10  per  cent,  out  of  a  population  of  10,000 
were  attacked.  In  Europe  it  has  occasionally  gained  a  foothold,  but  there 
have  been  no  widespread  epidemics  in  the  Spanish  ports.  The  disease  has 
existed  on  the  west  coast  of  Africa,  and  the  late  Hubert  Boyce  claimed  that  it 
is  still  widely  prevalent.  It  is  sometimes  carried  to  ports  in  Great  Britain  and 
France,  but  it  has  never  extended  into  these  countries.  The  Stegomyia  fas^ 
6aia  exists  here,  but  it  is  not  very  abundant  and,  as  Boss  points  out,  yellow 
fever  is  a  disease  in  which  the  parasites  live  a  very  short  time  in  the  human 
host,  unlike  malaria.  The  infective  period  in  a  case  lasts  only  about  three 
days,  so  that,  unless  the  stegomyia  index  is  high,  as  in  Havana,  the  disease 
has  no  chance  to  reach  epidemic  form. 

The  epidemics  in  the  United  States  have  always  been  in  the  summer  and 
autumn  months,  disappearing  rapidly  with  the  onset  of  cold  weather. 

Gnit^ras  recognizes  three  areas  of  infection:  (1)  The  focal  zone  in  which 
the  disease  is  never  absent,  including  Vera  Cruz,  Rio,  and  other  Spanish- 
American  ports.  (2)  The  perifocal  zone  or  regions  of  periodic  epidemics, 
inelnding  the  ports  of  the  tropical  Atlantic  in  America  and  Africa.  (3)  The 
zone  of  accidental  epidemics,  lying  between  the  35th  and  15th  parallels  of 
north  latitude. 

Xode  of  Transmission. — No  belief  has  been  more  strong  among  the  laity 
than  that  the  disease  is  transmitted  by  infected  clothing,  and  quarantine 
efforts  are  chiefly  directed  to  the  disinfection  of  fomites  of  all  sorts  shipped 
from  infected  ports.  The  remarkable  series  of  experiments  carried  out  by 
the  Yellow  Fever  Commission  of  the  United  States  Army,  consisting  of  Drs. 
Salter  Reed,  Carroll,  Lazear,  and  Agramonte,  have  demonstrated  conclu- 
sively that  the  disease  cannot  be  conveyed  in  this  way.  At  Camp  Lazear, 
Cuba,  a  frame  house  was  so  constructed  as  to  shut  out  the  sunlight  and  fresh 
sir,  and  the  vestibule  was  thoroughly  screened.  The  average  temperature  for 
sixty-three  days  was  kept  about  76**  F.  Boxes  filled  with  sheets,  pillow-slips, 
blankets,  etc.,  contaminated  by  contact  with  eases  of  yellow  fever  and  the 
discharges,  were  placed  in  the  house.  Dr.  R.  P.  Cooke  and  two  privates  of 
the  hospital  corps,  all  non-immunes,  entered  this  building  and  unpacked  the 
boxes,  and  for  a  period  of  twenty  days  occupied  the  room,  each  morning  pack- 
ing the  infected  articles  in  the  boxes,  and  at  night  unpacking  them.  Tn  their 
experiments  with  the  fomites,  seven,  in  all,  non-immune  subjects  during  the 
period  of  sixty-three  days  lived  in  contact  with  the  fomites  and  remained 
perfectly  well.  These  experiments,  conducted  in  the  most  rigid  and  scientific 
maimer,  completely  discredit  the  belief  in  the  transmission  of  the  disease  by 
fomites. 
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Carlos  Finlay^  of  Havana,  in  1881  suggested  that  the  disease  was  tnin- 
mitted  by  mosquitoes.  Stimulated  by  the  work  of  Soss  on  malaria^  the  Ameii*  "■ 
can  Commission  above  named  has  demonstrated  conclusively  that  yellow  ferer 
is  transferred  by  a  mosquito,  Stegomyia  fasciata,  previously  fed  on  the  Uood 
of  infected  persons.  The  Commission  showed  also  that  in  non-immunes  the 
disease  could  be  produced  by  either  the  subcutaneous  or  the  intravenouB  iB> 
jection  of  blood  taken  from  patients  suffering  with  the  disease. 

An  interval  of  about  twelve  days  or  more  after  contamination  appeaii 
to  be  necessary  before  the  mosquito  is  capable  of  introducing  the  infectioiL 
The  bite  at  an  early  period  after  contamination  does  not  confer  immunity 
against  a  subsequent  attack.  The  period  of  incubation  in  13  cases  of  experi- 
mental yellow  fever  varied  from  forty-one  hours  to  five  days  and  seventeei 
hours. 

We  must  bear  testimony  to  the  heroism  of  the  young  soldiers  who  volun- 
tarily, without  compensation  and  purely  in  the  interests  of  humanity,  sub- 
mitted to  the  experiments,  and  also  to  the  zeal  with  which  members  of  our 
profession  have,  at  great  personal  risk,  attempted  to  solve  the  riddle  of  this 
most  serious  disease.  The  death  of  Dr.  Lazear,  of  the  American  Commission, 
and  of  Dr.  Myers,  of  the  Liverpool  Commission,  adds  two  more  names  to  the 
already  long  roll  of  the  martyrs  of  science. 

As  Reed  pointed  out,  the  mosquito  theory  fits  in  with  well-recognized  facts 
in  connection  with  the  epidemics.  After  the  importation  of  a  case  into  an 
uninfected  region,  a  definite  period  elapses,  rarely  less  than  two  weeks,  before 
a  second  case  occurs.  Like  malaria,  the  disease  prevails  most  during  the  mos- 
quito season,  and  disappears  with  the  appearance  of  frost.  Probably,  too,  as 
in  very  malarious  districts,  the  disease  is  kept  up  by  its  prevalence  in  a  very 
mild  form  among  children.  As  Guit6ras  remarks,  "the  foci  of  endemicity  are 
essentially  maintained  by  the  Creole  infant  population,  which  is  subject  to 
the  disease  in  a  very  mild  form.'^  In  all  probability  the  immunity  which  is 
acquired  by  prolonged  residence  in  a  locality  in  which  the  disease  is  endemic 
is  due  to  the  occurrence  of  very  slight  attacks. 

One  attack  does  not  always  confer  immunity.  Rosenau  reports  two  at- 
tacks within  a  period  of  eight  years,  and  Libby  two  attacks  within  a  period  of 
two  years. 

The  specific  germ  has  not  yet  been  dipcovered. 

Morbid  Anatomy. — The  skin  is  more  or  less  jaundiced,  even  though  the 
patient  did  not  appear  yellow  before  death.  Cutaneous  haemorrhages  may  be 
present.  No  specific  or  distinctive  internal  lesions  have  been  found.  The 
blood-serum  may  contain  haemoglobin,  owing  to  destruction  of  the  red  cells, 
just  as  in  pernicious  malaria.  The  heart  sometimes,  not  invariably,  shows 
fatty  change;  the  stomach  presents  more  or  less  hypersemia  of  the  mucosa 
with  catarrhal  swelling.  It  contains  the  material  which,  ejected  during  life, 
is  known  as  the  blacJc  vomit.  The  essential  ingredient  in  this  is  transformed 
blood-pigment.  There  is  often  general  glandular  enlargement;  the  cervical, 
axillary  and  mesenteric  groups  are  most  involved.  The  liver  is  usually  of  a 
pale  yellow  or  brown ish-yellow  color,  and  the  cells  are  in  various  stages  of 
fatty  degeneration.  P>om  the  date  of  Louis'  observations  at  Gibraltar  in 
1828,  the  appearances  of  this  organ  have  been  very  carefully  studied,  and 
some  have  thought  the  changes  in  it  to  be  characteristic.    Fatty  degeneration 
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ind  legiODB  of  necrosis  are  present  in  all  cases.  The  kidneys  always  show 
'  liioef  of  diffuse  nephritis.  The  epithelium  of  the  convoluted  tubules  is  swol- 
In  and  Teiy  granular;  there  may  also  be  necrotic  changes. 

BjmfUatiM. — ^The  incubation  is  usually  three  or  four  days;  in  13  experi- 
■atal  cases  it  ranged  from  forty-one  hours  to  five  days^  seventeen  hours.  The 
mtei  is  sudden,  as  a  rule,  without  premonitory  symptoms,  and  in  the  early 
km  of  the  morning.  Chilly  feelings  are  common,  and  are  usually  associated 
with  headache  and  very  severe  pains  in  the  back  and  limbs.  The  fever  rises 
npidlf  and  the  akin  feels  very  hot  and  dry.  The  tongue  is  furred,  but  moist ; 
Ae  throat  sore.  Nausea  and  vomiting  are  not  constant,  and  become  more 
iifteiifle  on  the  second  or  third  day.  The  bowels  are  usually  constipated.  The 
foUoiing,  in  detail,  are  the  more  important  characteristics: 

Facies. — Even  as  early  as  the  first  morning  the  patient  may  present  a 
dmacteristic  facies,  one  of  the  three  distinguishing  features  of  the  disease, 
liiidi  Gnitiras  describes  as  follows :  The  face  is  flushed,  more  so  than  in  any 
ether  acute  infectious  disease  at  such  an  early  period.  The  eyes  are  injected, 
the  color  is  a  brigl..  red,  and  there  may  be  a  slight  tumefaction  of  the  eyelids 
Hid  of  the  lips.  Even  at  this  early  date  there  is  to  be  noticed  in  connection 
lith  the  injection  of  the  superficial  capillaries  of  the  face  and  conjunctivAB  a 
digfat  icteroid  tint,  and  ^^the  early  manifestation  of  jaundice  is  undoubtedly 
the  most  characteristic  feature  of  the  facies  of  yellow  fever.** 

Thb  Feveb. — On  the  morning  of  the  first  day  the  temperature  may  range 
from  lOO"*  to  106°  F.,  usually  it  is  between  102**  and  103**  F.  During  the 
efenisg  of  the  first  day  and  the  morning  of  the  second  day  the  temperature 
keeps  about  the  same.  There  is  a  slight  diurnal  variation  on  the  second  and 
third  day.  In  very  mild  cases  the  fever  may  fall  on  the  evening  of  the  second 
or  on  the  morning  of  the  third  day,  or  in  abortive  cases  even  at  the  end  of 
twenty-four  hours.  In  cases  that  are  to  terminate  favorably  the  defervescence 
tikes  place  by  lysis  during  a  period  of  two  or  three  days.  The  remission  or 
itige  of  calm,  as  it  has  been  called,  is  succeeded  by  a  febrile  reaction  or  sec- 
ondary fever,  which  lasts  one,  two,  or  three  days,  and  in  favorable  cases  falls 
by  a  diort  lysis.  On  the  other  hand,  in  fatal  cases  the  temperature  is  continu- 
OM,  becomes  higher  than  in  the  initial  fever,  and  death  follows  shortly. 

The  Pulse. — On  the  first  day  the  pulse  is  rarely  more  than  100  or  110. 
On  the  second  or  third  day,  while  the  fever  still  keeps  up,  the  pulse  begins 
to  fall,  as  much  perhaps  as  20  beats,  while  the  temperature  has  risen  1.5°  or 
2*.  On  the  evening  of  the  third  day  there  may  be  a  temperature  range  of 
103'  and  a  pulse  of  only  75,  or  "a  temperature  between  103°  and  104°  with 
•  pnlse  running  from  70  to  80."  This  important  diagnostic  feature  was  first 
dttcribed  by  Faget,  of  New  Orleans.  During  defervescence  the  pulse  may 
I  become  still  lower,  down  to  50,  48,  or  45,  or  even  as  low  as  30 ;  a  slow  pulse 
i  it  this  period  is  not  the  special  circulatory  feature  of  the  disease,  but  the 
Anting  of  the  jnUse  with  a  steady  or  even  rising  temperature. 

Albuminuria. — This,  the  third  characteristic  symptom  of  the  disease, 
ocenrs  as  early  as  the  evening  of  the  third  day.  Guiteras  says  very  truly  that 
it  is  very  rare  so  early  in  other  fevers  except  those  of  an  unusually  severe 
type.  *^ven  in  the  mild  cases  that  do  not  go  to  bed — cases  of  Valking  yel- 
low fever*— on  the  second,  third,  or  fourth  day  of  the  disease  albuminuria  will 
•bow  itself.**    It  may  be  quite  transient    In  the  severer  cases  the  amount  of 


360 


SPECIFIC  INFECTIOUS  DISEi 


albiiniiD  is  very  large,  and  there  may  be  numerous  tube  caste  and  all  the  signi 
of  an  acute  nephritis ;  or  complete  suppression  may  supervene^  and  deiith  oc 
curs  in  uraemic  convulsions  or  coma  within  twenty-four  or  thirty -six  houm 

Gasthic  Featuees,— ''^/acl-  VomiC — Irritability  of  the  stomach  is  pre§- 
ent  from  the  very  outset,  and  the  vomited  matter  consists  of  the  contents  of 
the  stomach,  and  subsequently  of  mucus  and  a  grayish  fluid.  In  the  third 
stage  of  the  disease  the  vomiting  becomes  more  pronounced  and  in  the  seven 
cases  is  characterize^l  by  the  presence  of  blood.  It  may  be  copious  and  fon 
ble,  producing  nuich  pain  in  the  abdomen  and  along  the  gullet,  ThertJ 
nothing  speciiic  in  this  '"hlack  vomit,*'  which  consists  of  altered  blood* 
it  is  not  necessarily  a  fatal  symptom,  though  occurring  only  in  the  sev(g 
forms  of  the  disease.  Other  Im^morrhagic  features  may  be  present — pete 
on  the  skin  and  bleeding  from  the  gums  or  from  other  mucous  membr 
The  bowels  are  usually  constipated,  the  stools  not  clay-colored,  except  latej 
the  disease.     They  are  sometimes  tarry  from  the  presence  of  altered  bio 

Mental  FEAXURES.^In  very  severe  cases  the  onset  may  be  witli  aeti 
delirium.    "As  a  rule,  in  a  majority  of  cases,  even  when  there  is  black 
there  is  a  peculiar  alertness;  the  patient  watches  everything  going  on  ab 
him  with  a  peculiar  intensity  and  liveliness.    This  may  be  due  in  part  to  i 
terror  the  disease  inspires"  (Guiteras). 

Relapses  oeeasionally  occur.     Anmng  the  varieties  of  the  disease  it  h  in 
portant  to  recognize  the  mild  cases,  characterized  by  slight  fever,  continaij 
for  one  or  two  days,  and  succeeded  by  a  rapid  convalescence*    In  the  ab 
of  a  prevailing  epidemic  they  w^oiild  scarcely  be  recognized  as  yellow  fevi 
Cases  of  greater  severity  have  high  fever  and  the  features  of  the  disease  j 
well  marked^vomiting,  extreme  prostration,  and  haemorrhages.     And,  lasdl 
in  the  malignant  form  the  patient  is  oven^^ielmed  by  the  intensity  of 
fever,  aod  death  takes  place  in  two  or  three  days. 

In  severe  cases  convalescence  may  he  complicated  by  parotitis,  at 
in  various  parts  of  tlie  body,  and  diarrhoea. 

Diagnosis. — (a)   From  DENGUK.^The  ditliculty  in  the  differential  di* 
nosis  of  these  two  diseases  lies  in  their  frequent  coexistence,  as  during  the  i 
demic  of  1897  in  parts  of  the  Southern  States.     During  the  autumn  of  18 
the  profession  of  Texas  was  divided  on  the  question  of  the  existence  of  yello 
fever  in  the  State,  some  claiming  that  the  disease  w^as  dengue,  others,  iaclu 
ing  Guit^ras  and  West,  that  yellow  fever  also  existed.     In  a  majority  of  < 
cases  the  three  diagnostic  points  upon  which  Guiteras  lays  stress — the  fa 
the  albuminuria,  and  the  slowing  of  the  pulse  witli  maintenance  or  elevati 
of  the  fever — are  sufficient  for  the  diagnosis.     He  states,  too,  that  jaundw 
which  does  sometimes  occur  in  dengue,  rarely  appears  as  early  as  the 
or  third  day  of  the  disease,  and  on  this  much  stress  should  be  laid, 
morrhages  are  uhkIi  less  common  in  dengue,  but  that  they  do  occur  has  1 
recognized  by  authorities  ever  since  the  time  of  Ttusb. 

(h)  From  Malabial  FE\n":K.— In  the  early  stages  of  an  epidemic 
are  very^  apt  to  be  mistaken  for  malarial  fever.  In  the  Southern  Stutea  1 
outbreaks  have  usually  iM^en  in  t!ie  late  summer  months,  the  very  0ea 
which  the  apstivo-autuninal  fever  prevails.  Among  the  points  to  be  sp 
n^ited  is  the  absence  of  early  jaundice.  Even  in  the  most  intense  ty 
malarial  infection  the  color  of  the  skin  is  rarely  changed  within  four  or  i 
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r  days.  To  the  experienced  eye  the  faeies  would  be  of  considerable  help  if  the 
[i  cue  was  seen  from  the  outset  Albumin  is  rarely  present  in  the  urine  so 
r  eiriy  as  the  second  day  in  a  malarial  infection.  Other  important  points  are 
flie  marked  swelling  of  the  spleen  in  malaria^  while  in  yellow  fever  it  is  not 
nmch  enlarged.  Haemorrhages,  and  particularly  the  black  vomit,  epistaxis, 
and  bleeding  gums  are  very  rare  in  malarial  infection.  In  the  so-called  hae- 
morrhagic  malarial  fever  the  patient  has  usually  had  previous  attacks  of 
makria.  Hsematuria  is  a  prominent  feature,  while  in  yellow  fever  it  is  by  no 
means  frequent.  A  special  point  of  greater  importance,  perhaps,  than  any 
of  these  general  symptomatic  features  is  the  examination  of  the  blood  for 
malarial  parasites.  The  work  of  the  army  surgeons  in  Cuba  showed  that  in 
a  large  proportion  of  cases  there  is  not  much  difficulty  in  recognizing  the 
astiTo-aQtumnal  fever  from  yellow  fever. 

Prognods. — In  its  graver  forms  yellow  fever  is  one  of  the  most  fatal  of 
epidemic  diseases.  The  mortality  has  ranged,  in  various  epidemics,  from  15 
to  85  per  cent.  In  heavy  drinkers  and  those  who  have  been  exposed  to  hard- 
ddpa  the  death-rate  is  much  higher  than  among  the  better  classes.  In  the 
epidemic  of  1878,  in  New  Orleans,  while  the  mortality  in  hospitals  was  over 
50  per  cent,  of  the  white  and  21  per  cent,  of  the  colored  patients,  in  private 
practice  it  was  not  more  than  10  per  cent,  among  the  white  patients.  The 
death-rate  was  very  low  in  the  epidemic  of  1897. 

FrojihylaziB. — The  clearing  of  Havana  by  Colonel  Gorgas  was  a  direct 
outcome  of  the  work  of  Keed  and  his  colleagues.  The  city,  with  250,000  peo- 
ple, had  been  infected  continuously  for  130  years.  Non-immunes  came  in  at 
the  rate  of  20,000  a  year,  and  there  were  6,000  children  bom.  The  city  was 
diTided  into  districts,  each  under  the  charge  of  an  inspector,  whose  work  was 
arranged  under  three  heads:  (1)  To  prevent  the  breeding  of  stegomyia  mos- 
quitoes. (2)  To  destroy  those  that  had  become  infected.  (3)  To  prevent 
moaqnitoes  becoming  infected  by  protecting  the  sick  so  that  they  could  not  be 
[  bitten  by  mosquitoes. 
\  The  work  was  begun  in  February,  1901,  and  the  last  case  of  yellow  fever 
I  occurred  in  September  of  that  year,  since  which  date,  with  the  exception  of  a 
I     ilight  return,  the  city  has  been  free. 

i  At  Panama  in  1904,  the  date  of  the  American  occupation,  the  serious 
problem  was  how  to  fight  yellow  fever.  Conditions  were  such  that  it  took 
lixteen  months  before  the  disease  disappeared.  There  has  been  no  return. 
It  is  interesting  to  note  that  in  the  yellow  fever  wards  at  Ancon  during  1905 
an  the  physicians  and  nurses  were  non-immune,  but  not  one  of  them  con- 
tracted the  disease,  as  the  wards  were  so  screened  that  no  stegomyia  mosqui- 
toea  could  get  at  the  patients  to  become  infected. 

Irottment. — Careful  nursing  and  a  symptomatic  plan  of  treatment  prob- 
ably give  the  best  results.  The  patient  should  be  at  rest  in  bed  and  for  the 
firrt  few  days  the  diet  should  consist  of  very  simple  fluids.  Elimination  is  an 
important  part  of  treatment.  Water  should  be  given  as  freely  as  possible,  best 
iu  the  form  of  cold  carbonated  alkaline  water.  The  bowels  should  be  opened  by 
a  calomel  and  saline  purge  and  enemata  used  if  necessary.  If  there  is  vomit- 
jug,  fluid  should  be  given  by  the  bowel  or  by  infusion.  Ice  in  small  quantities, 
iod  champagne  or  cocaine  (gr.  ^,  0.016  gm.)  may  be  tried.  The  fever  should 
b^  treated  by  hydrotherapy,  sponges,  packs  or  baths  being  used.  The  alkaline 
25 
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treatment  is  favorably  regarded,  sodium  biearbonate  in  foil  doses  being  givea j 
at  short  iotervals  and  as  much  alkaline  water  as  possibly?.  For  gastric  sjidj 
intestinal  haemorrhage  the  perch  lor  ide  of  iron  or  oil  of  turpentine  may  bsl 
given  in  do&es  of  IB  minims  (1  e.  a.),  UriBmie  eymptoms  are  best  treated] 
by  the  hot  baths  or  packs,  the  free  administration  of  fluid  and  hot  Inwelj 
irrigationB.  Stimulants,  especially  strychnine,  should  be  used  during  the  i 
ond  stage  when  the  heart  becomes  feeble  and  rapid. 


X.     DENGUE 


DeflnitioE.— An  acute  infectious  disease  of  tropical  and  subtropical 
giODB,  characterized  by  febrile  paroxysms,  pains  in  the  joints  and  musclcfi,  i 
initial  erythematous  and  a  terminal  polymorphous  eruption. 

It  is  known  as  break-hone  fever  froju  the  atrocious  character  of  th^] 
and  dajuh/  fever  from  the  stiiF,  dandified  gait.    Tlie  word  dengue  is  suppr 
to  be  derived  from  a  Spanish,  or  possibly  Hindostanee,  equivalent  of  the  won 
dandy. 

History  and  Geographical  Distribution.— The  disease  was  first  recogi 
in  177!^  in  Cairo  and  in  Java,  where  By  Ion  di'scribed  the  outbreak  in  Batavii 
There  have  been  widespread  epidemics  in  India  and  China.     The  descriptioi 
by  Benjamin  Kush  of  the  epidemic  in  Philadelpljia  in  1780  is  one  of  the  fin 
and  one  of  the  very  best  accounts  of  the  disease.    Between  1824  and  1828  i 
w^as  prevalent  at  intervals  in  India  and  in  the  Southern  States.     S.  H.  Dick 
son  gives  a  graphic  description  of  the  disease  as  it  appeared  in  Charleston 
1828.    Since  that  date  there  have  been  four  or  five  widespread  epidemics 
tropical  countries  and  on  this  continent  alou<^  the  Gulf  States,  the  last 
the  summer  of  1897,     None  of  the  recent  epidemics  have  extended  into 
Northern  States,  but  in  1888  it  prevailed  as  far  north  as  Virginia.    It 
prevailed   in  the  Philippine  Islands  among  the  United  States   troops 
among  the  natives. 

Etiology. —The  rapidity  of  diffusion  and  the  pandemic  character  are  A 
two  most  important  features  of  dengue.    There  is  no  disease,  not  even  ie  ' 
enza,  which  attacks  so  large  a  proportion  of  the  population.    In  Galveston, 
1897,  20,000  people  were  attacked  within  two  months.     In   1903  Grain 
showed  that  the  disease  could  be  transmitted  to  healthy  persons  by  the  bitej 
tho  mosquito  Cuiex  faiigans,  an  observation  confirmed  by  Ashburn  and  Cr 
The  specific  genn  is  still  undetermined,  but  is  probably  uUramicroscopic. 

As  the  disease  is  rarely  fatal,  no  observations  have  been  made  upon 
patliological  anatomy. 

Symptoms  — The  period  of  incubation  is  from  three  to  five  days^  dur" 
which  the  patient  feels  welL    The  attack  sets  in  suddenly  with  headache,  chiJ 
feelings,  and  intense  aching  pains  in  the  joints  and  muscles.     The  temp 
ture  rises  gradually,  and  may  reach  106*  or  107°.     The  pulse  id  rapid^ 
there  are  the  other  phenomena  associated  with  acute  fever — loss  of  appetifl 
coated  tongue,  slight  nocturnal  delirium,  and  concentrated  urine.     The 
has  a  suffused,  bloated  appearance,  the  eyes  are  injected,  and  the  visible 
cous  membranes  are  flushed.     There  is  a  congested  erythematous  state  of 
akin.    Rushes  description  of  the  pains  is  worth  quoting,  as  in  it  tlie  epit 
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break-bone  occurs  in  the  literature  for  the  first  time.  "The  pains  which 
accompanied  this  fever  were  exquisitely  severe  in  the  head,  back,  and  limbs. 
The  pains  in  the  head  were  sometimes  in  the  back  parts  of  it,  and  at  other 
times  they  occupied  only  the  eyeballs.  In  some  people  the  pains  were  so  acute 
in  their  backs  and  hips  that  they  could  not  lie  in  bed.  In  others  the  pains 
affected  the  neck  and  arms,  so  as  to  produce  in  one  instance  a  difficulty  of 
moving  the  fingers  of  the  right  hand.  They  all  complained  more  or  less  of  a 
Boreness  in  the  seats  of  these  pains,  particularly  when  they  occupied  the  head 
and  eyeballs.  A  few  complained  of  their  flesh  being  sore  to  the  touch  in  every 
part  of  the  body.  From  these  circumstances  the  disease  was  sometimes  be- 
lieied  to  be  a  rheumatism,  but  its  more  general  name  among  all  classes  of 
people  was  the  break-bone  fever.**  The  large  and  small  joints  are  affected, 
sometimes  in  succession,  and  become  swollen,  red,  and  painful.  In  some  cases 
cutaneous  hyperaesthesia  has  been  noted.  Haemorrhage  from  the  mucous 
membranes  was  noted  by  Bush,  and  black  vomit  has  also  been  described. 

The  fever  gradually  reaches  its  maximum  by  the  third  or  fourth  day;  the 
patient  then  enters  upon  the  apyretic  period,  which  may  last  from  two  to 
four  days,  and  in  which  he  feels  prostrated  and  stiff.  A  second  paroxysm 
of  fever  then  occurs,  and  the  pains  return.  In  a  large  number  of  cases  an 
eraption  is  common,  which,  judging  from  the  description,  has  nothing  dis- 
tinctive, being  sometimes  macular,  like  that  of  measles,  sometimes  diffuse  and 
acarlatiniform,  or  papular,  or  lichen-like.  In  other  instances  the  rash  has 
i  been  described  as  urticarial,  or  even  vesicular.  The  rash  may  persist  for  a 
I  month  after  the  symptoms  have  disappeared.  Certain  writers  describe  in- 
!  Sammation  and  hyperemia  of  the  mucous  membrane  of  the  nose,  mouth  and 
pharynx.  Enlargement  of  the  lymph-glands  is  not  uncommon,  and  may  per- 
riit  for  weeks  after  the  disappearance  of  the  fever.  Convalescence  is  often 
protracted,  and  there  is  a  degree  of  mental  and  physical  prostration  out  of  all 
proportion  to  the  severity  of  the  primary  attack.  The  pains  in  the  joints  or 
muscles,  sometimes  very  local,  may  persist  for  weeks.  Rush  refers  to  the 
former,  stating  that  a  young  lady  after  recovery  said  it  should  be  called 
break-heart,  not  break-bone,  fever.  The  average  duration  of  a  moderate  at- 
tack ifl  from  seven  to  eight  days.  Dengue  is  very  seldom  fatal.  Dickson  saw 
three  deaths  in  the  Charleston  epidemic. 

Complications  are  rare.  Insomnia  and  occasionally  delirium,  resembling 
somewhat  the  alcoholic  form,  have  been  observed,  and  convulsions  in  children. 
Atrophy  of  the  muscles  may  occur  after  the  attack.  A  relapse  may  occur  even 
tt  Ute  as  two  weeks. 

IKagnofis. — The  diagnosis  of  the  disease,  prevailing  as  it  does  in  epidemic 
form  and  attacking  all  classes  indiscriminately,  rarely  ofTcrs  any  special  difR- 
calty.  Isolated  cases  might  be  mistaken  at  first  for  rheumatic  fever.  The 
ieren-day  fever  of  East  Indian  ports  is  believed  to  be  denp:ne.  It  is  a  sporadic 
fever  of  the  hot  weather,  attacking  a  large  proportion  of  Europeans  within 
the  first  year  or  two  of  their  arrival.  Possibly,  as  Rogers  thinks,  it  may  be  a 
distinct  disease,  and  it  is  variously  known  in  India  as  ephemeral  fever,  mild 
naUria,  or  simple  continued  fever.  It  is  characterized  by  early  and  severe 
psina  in  the  back  and  limbs,  and  a  fever  of  six  to  seven  days'  duration. 

Treatment. — This  is  entirely  symptomatic.  Quinine  is  stated  to  be  a  pro- 
phjUctic,  but  on  insuflBcient  grounds.     Hydrotherapy  may  be  employed  to 
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reduce  the  fever.  The  salicylates  or  antipyrin  may  be  tried  for  the  painiy 
which  usually,  however,  require  opium.  During  convalescence  iodide  of  potas- 
sium is  recommended  for  the  arthritic  pains,  and  tonics  are  indicated. 


XL    ACUTE  POLIO-MTELTFIS 

{Heine-Medin's  Disease) 

Definition. — An  acute  infection  occurring  in  both  epidemic  and  sporadic 
forms,  characterized  anatomically  by  widespread  lesions  of  the  nervous  sp 
tem,  with  special  localization  in  a  majority  of  the  cases  in  the  anterior  honu 
of  the  gray  matter  in  the  spinal  cord — Whence  the  common  name,  polio-mye' 
litis  anterior. 

History. — In  1840  von  Heine  separated  this  tjrpe  from  other  forms  oi 
paralysis  and  in  1887  Medin  called  attention  to  its  occurrence  in  widespread 
epidemics,  which  have  been  specially  studied  in  Sweden  by  Wickham,  Har 
bitz,  and  others.  Within  the  past  ten  years  serious  outbreaks  have  occumc 
in  many  parts  of  the  United  States  and  Canada.  The  incidence  of  the  dift 
ease  has  also  slightly  increased  in  Oreat  Britain  and  on  the  Continent  ol 
Europe,  while  in  Sweden  and  Norway  and  parts  of  Austria  the  disease  hai 
assumed  epidemic  proportions.  In  New  York  City  in  1907-8  there  wen 
about  2,000  cases,  with  a  mortality  of  6  to  7  per  cent.;  in  1910  througfaou 
the  United  States  there  were  between  eight  and  nine  thousand  cases  reported 

Etiology. — In  its  epidemic  behavior  the  disease  resembles  closely  cere 
bro-spinal  fever.  Sporadic  cases  occur  in  all  communities  and  under  a 
present  imknown  conditions  increase  at  times  to  epidemic  proportions.  1 
prevails  in  the  late  summer  and  autumn. 

Age  is  a  most  important  predisposing  element;  a  great  majority  of  a 
cases  occur  in  children  in  the  first  dentition.  The  more  prevalent  the  ep 
demic  form  the  greater  the  proportion  of  young  adults  attacked.  Males  an 
females  are  about  equally  attacked.  Overexertion,  injury,  exposure  are  ma 
tioned  as  possible  factors. 

The  degree  of  contagiousness  from  person  to  person  is  slight,  and  in  th 
the  disease  resembles  cerebro-spinal  fever  and  pneumonia,  but  the  precii 
mode  of  transmission  has  not  yet  been  determined. 

The  infecting  agent  is  as  yet  unknown.  The  studies  of  Flexner,  Lewi 
and  others  have  shown  that  the  virus  belongs  to  the  class  of  filterable  o 
ganisms  and  is  very  resistant  to  external  agencies.  It  has  not  been  cult 
vated.  The  infective  agent  is  present  in  the  brain  and  spinal  cord,  in  tl 
naso-pharyngeal  secretions  and  in  the  blood.  The  disease  is  inoculable  in 
monkeys  and  may  be  transmitted  from  one  animal  to  another.  It  has  b« 
transmitted  also  by  intracerebral  injection  of  an  emulsion  made  from  fli» 
which  had  fed  on  the  spinal  cord  of  a  monkey  dead  of  the  disease.  An  in 
portant  point  is  that  the  virus  passes  from  the  central  nervous  system  in  tl 
monkey  to  the  nasal  mucosa  and  vice  versa,  and  the  application  of  the  vin 
to  this  part  is  a  ready  means  of  inoculation.  It  has  also  been  found  in  tl 
tonsils  and  pharyngeal  mucosa  of  children. 

So  far  as  we  know,  the  disease  is  transmitted  either  directly  by  contai 
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or  possibly  by  the  intervention  of  a  healthy  individual  who  may  act  as  a 
carrier.  In  cities  the  distribution  is  more  independent  of  sanitary  conditions 
than  in  the  common  children's  diseases. 

Korbid  Anatomy* — One  of  the  most  striking  results  of  recent  researches 
has  been  to  demonstrate  how  widespread  the  lesions  are  in  the  nervous  sys- 
tem. We  can  no  longer  regard  it  as  an  affection  limited  to  the  anterior  horns 
of  the  gray  matter  of  the  spinal  cord,  but  a  widespread  poliomyelo-encephali- 
tia  with  meningeal  complications. 

Swelling  of  the  spleen  and  a  marked  general  hyperplasia  of  the  lymphoid 
apparatus  have  been  found.  The  cerebro-spinal  fluid  is  usually  increased  but 
clear.  The  pia  mater  is  hypersemic  and  moist,  but  without  exudate.  Cases 
in  which  the  cerebral  symptoms  have  been  pronounced  show  swelling  and 
flattening  of  the  convolutions,  with  hyperaemia  of  the  gray  matter  and  here 
and  there  small  haemorrhages.  The  changes  in  the  spinal  cord  are  very  char- 
acteristic The  meninges  are  moist,  the  pia  is  hypersemic,  sometimes  with 
flnall  capillary  haemorrhages.  On  section  the  cut  surface  bulges,  the  grey 
matter  is  hypersemic,  appearing  as  a  reddened  H,  or  the  redness  is  limited  to 
the  anterior  horns,  which  may  show  spots  of  haemorrhage.  These  changes 
may  be  localized  to  the  swellings  of  the  cord  or  extend  throughout  its  entire 
extent  Microscopically  there  is  small-celled  infiltration  about  the  vessels 
(rf  the  meninges,  most  marked  in  the  lumbar  and  cervical  swellings.  The 
infiltration  extends  into  the  fissures  of  the  cord  and  follows  the  blood-vessels. 
The  amount  of  meningeal  implication  is  much  more  intense  than  is  indicated 
macroBcopically.  In  the  cord  itself  the  smaller  blood-vessels  are  distended, 
hwnorrhages  occur  in  the  gray  matter,  there  is  marked  perivascular  infiltra- 
tion, chiefly  of  lymphocytes,  which  collect  about  the  vessels,  forming  definite 
foci.  Sometimes  the  majority  of  the  cells  are  polynuclear  leucocytes.  The 
ganglion  cells,  usually  those  of  the  anterior  horns,  degenerate  and  gradually 
disappear,  changes  probably  secondary  to  the  acute  vascular  alterations.  Foci 
of  infiltration  and  widespread  oedema  may  be  present  in  the  white  matter 
of  the  cord.  In  the  fatal  cases  there  are  changes  in  the  medulla  and  pons  of 
mnch  the  same  nature,  but  the  ganglion  cells  rarely  show  such  widespread 
deatroction. 

The  path  of  invasion  of  the  virus  has  not  yet  been  definitely  determined, 
nor  is  it  known  whether  it  reaches  the  nervous  system  through  the  blood- 
▼oeela  or  the  Ijrmphatics.  Flexner  and  Lewis  have  shown  that  the  infection 
can  travel  by  the  sheath  of  the  sciatic  nerve  to  the  cord. 

Symptomfl. — The  incubation  period  is  from  5  to  10  days,  during  which 
the  patient  may  complain  of  headache  and  pains  and  stiffness  of  the  limbs. 
These  prodromal  symptoms,  more  common  in  the  epidemic  form,  may  be 
absent  in  the  sporadic  cases,  and  a  child  who  has  gone  to  bed  perfectly  well 
•^ens  in  the  morning  with  the  paralysis  and  slight  fever. 

The  studies  of  the  past  two  or  three  years  have  shown  a  number  of  well- 
diaracterized  types,  of  which  the  following  are  the  most  important : 

(a)  Abortive  Form. — In  epidemics,  just  as  in  corebro-spinal  fever,  there 
are  cases  of  illness  with  the  general  symptoms  of  infection,  and  indications 
of  cerebro-spinal  irritation,  but  without  any  motor  disturbances.  The  synip- 
toma  pass  away  and  the  nature  of  the  trouble  remains  doubtful,  nor  would 
roapicion  be  aroused  were  it  not  for  the  existence  of  other  cases.     It  is  inter- 
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esting  to  note  that  Anderson  and  Frost  have  shown  the  presence  of  spedfio 
immune  bodies  in  the  blood  of  these  eases. 

(6)  Common  Poliomyelitio  or  Sporadic  Type. — The  paralysis  ie  ab- 
rupt in  its  onset,  reaches  its  maximum  in  a  very  short  time,  showing  the 
irregularity  and  lack  of  sjonmetry  which  is  characteristic  of  the  disease.  One 
or  both  arms  may  be  affected,  or  one  arm  and  one  leg,  or  both  legs,  or  it  maj 
be  the  right  leg  and  left  arm,  or  vice  versa.  In  the  arm  the  paralysis  ii 
rarely  complete,  the  ui)per-arm  muscles  may  be  most  affected  or  the  lower 
arm  group;  muscles  acting  functionally  together,  with  centres  near  ead 
other  in  the  spinal  cord,  are  paralyzed  together.  In  this  type  the  bladder  ani 
rectum  are  rarely  involved. 

(c)  Progressive  Ascending  Type. — A  certain  number  of  cases,  pai 
ticularly  in  epidemics,  run  a  course  similar  to  Landry^s  paralysis,  with  wWd 
no  doubt,  some  of  them  have  been  confounded.  The  disease  begins  in  th 
legs  with  the  usual  initial  sjrmptoms,  the  paralysis  extends  upward,  involi 
ing  the  arms  and  the  trunk,  and  death  may  occur  with  bulbar  symptoms  froi 
the  third  to  the  fifth  day.  In  the  Swedish  epidemic  of  1906  of  the  159  catt 
which  died  within  the  first  two  weeks,  45  presented  this  type. 

(d)  Bulbar  Form. — It  has  long  been  known  that  occasionally  in  tl 
ordinary  spinal  paralysis  of  children  the  cerebral  nerves  are  involved, '.bi 
in  the  epidemic  form  the  disease  may  begin  with  paralysis  of  the  ocuU 
facial,  lingual,  or  pharyngeal  muscles.  The  patient  has  fever,  and  the  loc 
picture  depends  upon  the  extent  and  distribution  of  the  lesions  in  the  mednl 
and  pons.  In  the  1905  Swedish  epidemic  there  were  34  cases  in  which  the  cer 
bral  nerves  were  alone  involved,  and  in  the  New  York  epidemic  this  localiz 
tion  was  not  very  uncommon.  A  fatal  result  may  follow  extension  of  tl 
bulbar  symptoms. 

(e)  Meningitic  Form. — This  is  important,  as  the  cases  simulate  close! 
and  are  apt  to  be  mistaken  for  cerebro-spinal  fever.  The  picture  is  one  < 
an  acute  meningitis — headache,  pain  and  stiffness  in  the  neck,  vomiting,  pai 
and  rigidity  in  the  back,  drowsiness  and  unconsciousness.  The  disease  mf 
begin  with  the  paralytic  features  and  subsequently  show  the  meningeal  con 
plications.  Convulsions  and  Kcrnig's  sign  may  be  present.  A  serious  difl 
culty  is  that  the  two  diseases  may  prevail  together,  and  only  the  careful  e: 
amination  of  the  cerebro-spinal  fluid  may  give  a  differential  diagnosis. 

(/)  Cerebral  Type. — Here  the  picture  is  that  which  we  have  learned  1 
recognize  as  the  acute  encephalitis  or  polio-encephalitis  of  children,  a  descri] 
tion  of  which  we  owe  to  von  Striimpell.  The  disease  sets  in  suddenly,  wit 
fever,  vomiting  and  convulsions,  followed  by  paralysis  of  one  side  of  the  boc 
or  one  limb.  Many  of  the  patients  die,  others  recover  and  present  the  usui 
after-picture  of  the  cerebral  hemiplegia  of  children.  A  large  proportion  i 
the  cases  of  this  disease  probably  represent  this  type  of  the  sporadic  form  i 
acute  infectious  polio-myelo-encophalitis. 

(g)  PoLYNEiRiTic  FoRM. — Many  cases  of  the  ordinary  type,  a  majorit; 
I  should  say,  of  the  sporadic  form,  are  painless.  It  is  one  of  the  feature 
of  the  epidemic  form  that  tlic  patients  complain  much  more  of  pain.  Th 
is  particuhirly  the  case  in  a  form  wliich  stimulates  a  polyneuritis.  There 
pain  in  the  affected  limbs,  particularly  on  movement,  with  tenderness  c 
pressure  along  the  nerves  and  on  pressing  the  muscles;  the  paralysis  mi 
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extend  like  neuritis,  involving  chiejfly  the  peripheral  extensor  muscle  groups, 
ind  be  followed  by  rapid  wasting. 

Sitgnofis. — In  the  ordinary  spinal  sporadic  cases  there  is  rarely  any  diffi- 
culty. An  important  point  to  remember  is  that  in  periods  of  epidemic  preva- 
lence the  disease  presents  an  extraordinary  number  of  clinical  types.  Some 
cues  nm  a  course  like  an  acute  infection,  others  have  the  picture  of  Landr/s 
paralygia,  in  others  again  meningeal  symptoms  predominate,  or  there  may  be 
hjpercstiiesia  and  pain,  with  the  pictufe  of  a  polyneuritis. 

It  seems  not  improbable  that  some  obscure  cases  of  meningitis  are  really 
ingtanees  of  sporadic  poliomyelitis.  The  same  may  be  said  of  the  acute  en- 
cephalitis in  children  causing  hemiplegia.  The  extraordinary  complexity  of 
the  symptoms  makes  the  diagnosis  very  difficult,  so  that  we  must  look  for 
help  in  the  examination  of  the  blood  and  spinal  fluid  and  the  testing  the 
biological  reactions  of  immunity. 

If  lumbar  puncture  is  done  early  the  cerebro-spinal  fluid  may  be  slightly 
tnrbid.  The  fluid  contains  a  large  amount  of  protein  and  gives  a  positive 
re«ction  to  Noguchi's  butyric  acid  test  for  globulin.  This  is  one  of  the 
earliest  features  and  reaches  its  maximum  just  before  paralysis  appears.  By 
this  gome  abortive  cases  of  poliomyelitis  have  been  recognized.  The  test  is 
done  as  follows :  Two  parts  of  the  cerebro-spinal  fluid  free  from  blood  are 
mixed  with  five  parts  of  a  10  per  cent,  butyric  acid  solution  in  physiological 
salt  solution,  heated  and  boiled  for  a  brief  period.  One  part  of  a  normal 
solution  of  sodium  hydroxide  is  then  added  and  the  whole  is  boiled  again 
for  a  few  seconds.  The  usual  quantities  employed  are  0.2  c.  c.  of  spinal  fluid, 
0.5C.C.  of  butyric  acid  solution,  and  0.1  c.  c.  of  sodium  hydroxide  solution. 
The  reaction  consists  in  the  appearance  of  a  granular  precipitate  which  settles 
at  the  bottom  of  the  tube,  leaving  a  clear  fluid.  The  greater  the  amount  of 
protein  the  quicker  and  more  distinct  the  reaction.  One  hour  may  be  required 
to  obtain  a  reaction  in  specimens  weak  in  protein,  but  the  time  period  should 
not  be  longer  than  two  hours.  This  reaction  is  not  peculiar  to  poliomyelitis, 
but  there  is  little  chance  of  confusion  with  the  other  diseases  in  which  it  is 
giTen. 

The  diagnosis  from  peripheral  neuritis  may  be  very  difficult ;  in  both  the 
paralysis  is  of  the  legs,  with  wasting,  loss  of  reflexes,  and  the  bladder  and 
rectum  may  be  involved.  Loss  of  the  vibrating  sensation  tested  with  a  large 
tuning  fork  is  more  common  in  peripheral  neuritis,  and  later  the  electrical 
changes  and  the  action  of  degeneration  may  be  distinctive. 

CoTine. — After  the  acute  features  have  subsided  there  is  little  change  for 
two  or  three  weeks,  after  which  improvement  begins.  This  may  continue  for 
two  or  three  inonths.  The  atrophy  becomes  evident  in  a  few  weeks  from  the 
onset  of  the  attack.  The  affected  limbs  show  less  development  as  the  patient 
grows  older,  and  the  deformity  is  usually  most  marked  in  the  leg.  The  re- 
tction  of  degeneration  is  present  in  the  atrophied  muscles.  Early  in  the  course 
the  muscles  lose  the  faradic  response. 

Propioiis. — The  mortality  is  low,  ranging  in  different  opidomios  from 
4  to  15  per  cent.  The  fatal  cases  are  usually  of  the  ascending,  bulbar  and 
nK»ningeal  types.  As  regards  the  muscles,  complete  loss  of  response  to 
fcradism  means  severe  atrophy.  If  it  is  never  completely  lost  the  outlook  is 
poi 
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Prophylaxis. ^ — Tlie  disease  has  been  Tnarte  notifiable.  The  patient  sliodl! 
h^  isolated,  the  diauluir^es  and  articles  nsed  by  patients  and  nurseis  carefully 
disinfected,  and  special  care  should  be  taken  of  the  nasal  and  phar^-ngeal  dis- 
charges.  It  does  not  secin  neecssan^  to  enforce  a  quarantine  against  thoee 
who  come  into  relation  with  the  patients,  but  the  throat  and  nose  of  euch 
persons  should  be  disinfected  with  a  menthol  spray.  There  is  some  warrant 
for  the  administration  of  prophylactic  doses  of  hexamcthylcnamine. 

Treatment. — Unfortunately  we  possess  at  present  no  drug  that  is  capable 
of  acting  direetiy  upon  tlie  poison  in  the  central  nervous  system.  The  in- 
teresting ohservations  of  Cushing  and  Crowe  on  the  elimination  of  hexamethj- 
lenamine  into  the  subclural  space  have  suggested  the  use  of  this  drug,  and  ei- 
pcrimentally  it  has  lM?cn  shown  by  Flexner  to  delay  or  even  to  prevent  the 
onset  of  the  disease  when  inoculated  into  monkeys.  It  should  be  given  freely 
in  doses  of  grs.  v  to  xv  (0,3  to  1  gm.),  j 

When  the  fever  is  high  the  general  treatment  is  that  of  an  acute  infect](4 
Aspirin  and  sedatives  for  tlie  pain  may  be  given.  Lumbar  puncture  hai 
been  advised,  and  if  the  pressure  is  found  to  be  high  it  should  be  repeated. 
The  atfecicd  limb  sboukl  be  wrapped  in  cotton  wool,  and,  if  there  is  much 
pain,  local  serktivc  flpplications  may  be  used.  In  the  meningeal  t)T)e  of  the 
disease  warm  baths  and  hot  packs  will  be  ht-lpfuL  In  the  early  stages  it  is 
well  not  to  attempt  to  do  much  to  the  muscles,  but  within  ten  days  careful 
massage  may  be  practiced,  using  either  lanolin  or  aweet  oil.  Stryclinine 
hypodermieally  has  been  extensively  used,  but  how  far  it  has  any  influtiicje 
may  be  questioned.  It  should  not  be  given  early.  Electricity  may  be  need 
and  it  has  a  value  in  keeping  up  the  nutrition  of  the  muscles.  The  faradie 
current  should  be  employed  if  there  is  response,  if  not,  the  galvanic.  The 
damage  always  looks  to  be  much  worse  than  it  really  is,  as  many  of  the  eyfflp* 
toms  depend  on  meningerd  and  vascular  changes  which  undergo  resolution. 
A  curative  serum  bus  not  yet  been  obtained,  though  the  possibility  is  in 
sight,  since  we  know  that  the  blood  serum  from  human  beings  and  monke)i 
after  recovery  may  prevent  the  development  of  paralysis  following  the  eipcri- 
mentfil  inoculation  of  the  virus,  Tlie  patients  should  be  seen  early 
orthopedic  eurgeonj  as  much  may  be  done  to  prevent  deformities. 

Xn.    HYDEOPHOBIil 

(Lyssa;  Rabies) 


Befinitton. — An  acute  clisease  of  warm-blooded  animals,  dependent  apoJl 
a  virus  which  is  communicated  by  inoculation  to  man, 

Bistribation. — Rabies  is  very  variously  distributed.  In  Russia  it  is  com- 
mon.  In  North  Germany  it  is  relatively  rare,  owing  to  the  wise  provision 
that  all  dogs  must  be  muzzled.  In  France  it  is  much  more  common,  hi 
England  the  muzzling  order  lias  been  followed  by  a  complete  disappearance 
of  the  disease  and  there  has  been  no  death  from  hydrophobia  since  1903.  Id 
the  decennium  ending  with  1890  the  deaths  averaged  29  annually  (Tatham). 
In  the  United  States  the  disease  occurs  more  often  than  is  generally  supposed. 
^Dogs  are  especially  liable  to  the  disease.     It  also  occurs  iB      EtiologJ* 
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die  wdly  {ox,  skunk^  cat,  horse  and  cow.  Most  animals  are  susceptible ;  and 
it  is  communicable  by  inoculation  to  the  rabbit  and  pig.  The  disease  is  propa- 
gtted  chiefly  by  the  dog.  The  nature  of  the  poison  is  as  yet  unknown.  It  is  con- 
tained chiefly  in  the  nervous  system  and  is  met  with  in  some  of  the  secretions, 
ptrticularly  in  the  saliva.  Bartarelli  has  shown  that  the  virus  reaches  the 
dogfg  salivary  glands  by  way  of  the  nerves  and  not  through  the  blood-vessels. 

A  variable  time  elapses  between  the  introduction  of  the  virus  and  the 
appearance  of  the  symptoms.  Horsley  states  that  this  depends  upon  the  fol- 
lowing factors:  "(a)  Age.  The  incubation  is  shorter  in  children  than  in 
adults.  For  obvious  reasons  the  former  are  more  frequently  attacked.  (6) 
fttft  infected.  The  rapidity  of  onset  of  the  symptoms  is  greatly  determined 
fcjT  the  part  of  the  body  which  may  happen  to  have  been  bitten.  Wounds  about 
the  face  and  head  are  especially  dangerous ;  next  in  order  in  degrees  of  mor- 
tality come  bites  on  the  hands,  then  injuries  on  the  other  parts  of  the  body. 
This  relative  order  is,  no  doubt,  greatly  dependent  upon  the  fact  that  the 
face,  head,  and  hands  are  usually  naked,  while  the  other  parts  are  clothed ;  it 
would  also  appear  to  depend  somewhat  upon  the  richness  in  nerves  of  the 
part  (c)  The  extent  and  severity  of  the  wound.  Puncture  wounds  are  the 
moat  dangerous ;  the  lacerations  are  fatal  in  proportion  to  the  extent  of  the 
sorface  afforded  for  absorption  of  the  virus,  (d)  The  animal  conveying  the 
infection.  In  order  of  decreasing  severity  come:  first,  the  wolf;  second,  the 
cat;  third,  the  dog;  and  fourth,  other  animals."  Only  a  limited  number  of 
those  bitten  by  rabid  dogs  become  affected  by  the  disease ;  according  to  Hors- 
ier, not  more  than  15  per  cent.  On  the  other  hand,  the  death-rate  of  those 
persons  bitten  by  wolves  is  higher,  not  less  than  40  per  cent.  Babes  gives 
the  mortality  as  from  60  to  80  per  cent. 

The  incubation  period  in  man  is  extremely  variable.  The  average  is  from 
six  weeks  to  two  months.  In  a  few  cases  it  has  been  under  two  weeks.  It 
may  be  prolonged  to  three  months.  It  is  stated  that  the  incubation  may  be 
prolonged  for  a  year  or  even  two  years,  but  this  has  not  been  definitely  settled. 

Itobid  Anatomy. — The  important  lesions  consist  in  the  accumulation  of 
leucocytes  around  the  blood-vessels  and  the  nerve-cells,  particularly  the  motor 
ganglion  cells,  of  the  central  nervous  system  (rabic  tubercles  of  Babes).  Es- 
pecial importance  in  the  rapid  diagnosis  of  rabies  is  attached  by  van  Gehuch- 
ten  and  Xelis  to  the  accumulation  of  lymphoid  and  endothelioid  cells  around 
Derre-cells  of  the  sympathetic  and  cerebro-spinal  ganglia.  Negri  described 
in  the  central  nervous  system  irregular  bodies  varying  from  4  to  10  microns  in 
fize,  widespread,  frequently  in  the  cells  of  the  cerebellum,  cerebral  cortex  and 
pons,  and  in  the  spinal  cord.  They  are  probably  protozoa,  and  it  is  stated 
that  they  furnish  a  rapid  and  trustworthy  means  of  diagnosis.  The  inocula- 
tion experiments  show  that  the  virus  is  not  present  in  the  liver,  spleen,  or 
kidneys,  but  is  abundant  in  the  spinal  cord,  brain,  and  peripheral  nerves. 

Sjrmptoma. — Three  stages  of  tlie  disease  are  recognized: 

(a)  Premonitory  stage^  in  which  there  may  be  irritation  about  the  bite, 
piin,or  numbness.  The  patient  is  depressed  and  melancholy;  and  complains 
rf  headache  and  loss  of  appetite.  He  is  very  irritable  and  sleepless,  and  has 
a  constant  sense  of  impending  danger.  There  is  often  greatly  increased  sensi- 
kility.  A  bright  light  or  a  loud  voice  is  distressing.  The  lar}'nx  may  be 
injected  and  the  first  symptoms  of  difficulty  in  swallowing  are  experienced. 
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Tlie  voice  also  becomes  husky.    There  is  a  elight  rise  in  the  temperature  anj 
tlic  pulse. 

(b)   Staoe  of  Excitement, — Tins  is  characterized  by  great  excitabilit; 
and  rcstlegsnoss,   and  an  extreme  dc^Tee  of  liypera^sthesia.     "'Any  affer 
stimuhint — i.  e.,  a  sound  or  a  drauglit  of  air,  or  the  mere  association  of  i 
vorbal  suggestion — will  cause  a  violent  reflex  spa^m.     In  man  this  symplornl 
constitutes  the  most  distressing  feature  of  the  malady.     The  spasms,  whicli| 
afTect  particularly  the  muscles  of  the  larynx  and  mouth,  are  exceedingly  paiib'j 
ful  aod  are  accompanied  by  an  intense  sense  of  dyspna?a,  even  when  the  glottii  J 
is    widely   opened    or    tracheotomy   has    been    performed''    (Horsley),     Any  [ 
tdtempt  to  take  water  is  followed  by  an  intensely  painful  spasm  of  tbe  mus- 
eles  of  the  larynx  and  of  the  elevators  of  the  hyoid  bone.     It  is  this  which 
makes  the  patient  dread  the  very  sight  of  water  and  gives  the  name  A^yifo- 
pkobia  to  the  disease.     These  spasmodic  attacks  may  be  associated  w^ith  mama- 1 
eal   symptoms.     In   the  intervals   the   patient   is   quiet   and    the   mind  uo- 
clouded.     The  temperature  in  this  stage  is  usually  elevated  and  may  renirh 
from  100*^  to  103'^*     In  some  instances  the  disease  is  afebrile.     The  patient 
rarely  attempts  to  injure  his  attendonts,  and  in  the  intense  spasms  may  te 
particularly  anxious  to  avoid  hurting  any   one.     There   are,  hnwever*  ot'ca- 
siourtl  fits  of  furious  mania,  and  the  patient  may,  in  the  contractions  of  tJie , 
muscles  of  the  lar^Tix   and  pharynx,  give  utterance  to  odd   sounds.    This  | 
stage  lasts  from  a  day  and  a  half  to  three  days  and  gradually  passes  into  the— 

{c)    Paralytic  8ta<jk. — In  rodents  tlie  preliminary  and  furious  stagi^ 
are  absent,  as  a  rule»  and  the  paralytic  stage  may  he  marked  from  tbe  outlet 
— llic  so-called  dumb  rabies.    This  stage  rarely  lasts  longer  tlian  from  siitOj 
eighteen  hours.    The  potient  then  becomes  quiet;  the  spasnis  no  longer  occur;  i 
uneonscioiisuess  gradually  supervenes;  the  heart's  action  becomes  more  tad 
more  enfeebled,  and  death  occurs  by  syncope. 

Diagnosis*— In  man  the  diagnosis  offers  no  special  difficulties^  It  is  ad- 
visable, in  eases  attended  with  any  doubts,  as  soon  as  possible  after  the  in- J 
jury  has  been  inMicted,  to  secure  the  medulla  oldongata  of  the  supposed  rabid  I 
animal  for  the  purpose  of  inoculating  rabbits.  The  subdural  inoculatioa  oil 
rabbits  with  a  small  quantity  of  the  central  nervous  system  of  a  rabid  ftninaJ I 
w^ill  be  followed  by  the  occurrence  of  the  paralytic  form  of  tlie  disease 
from  fifteen  to  twenty  days. 

Treatment. — Prophylaxis  is  of  the  greatest  importance,  and  by  a  system*! 
atic  muzzling  of  dogs  the  disease  can  be  practically  eradicated. 

In  ease  of  a  bite  from  a  suspicious  animal,  bleeding  should  be  eneour 
the  wound  freely  opened  and  w^ashed  with  bichloride  of  mercury  solutioa  (1 
to  .1,000).  Tliorougli  eauterizaiion  should  be  done  as  soon  as  poftsible.  foi 
which  pure  carbolic  or  nitric  acid  t*hould  be  used,  being  applied  \i\  every  ^^ 
of  tbe  wound.  The  wound  is  washed  with  a  saturated  solution  of  bicarbuaatl 
of  soda  and  then  with  alcohol.  When  once  established  the  disease  is  ho 
lessly  incurable.  No  measures  have  been  found  of  the  slightest  avail, 
{|nently  the  treatment  must  be  palliative.  The  patient  sbould  be  kept  la 
darkened  room,  in  charge  of  not  more  than  two  attendants.  To  allay 
Bpasm,  chloroform  may  be  administered  and  morphia  given  hypodermicalljl 
It  18  beet  to  use  these  powerful  remedies  from  the  outset,  and  not  to 
porize  with  clJoral,  bromide  of  potassium,  and  other  less  potent  dru 
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the  local  application  of  cocaine,  the  sensitiveness  of  the  throat  may  be  dimin- 
ubed  sa£Bciently  to  enable  the  patient  to  take  liquid  nourishment.  Some- 
times he  can  swallow  readily.     Nutrient  enemata  should  be  administered. 

Preventive  Inoculation. — Pasteur  found  that  the  virus,  when  propa- 
gated through  a  series  of  rabbits,  increases  in  its  virulence ;  so  that  where- 
ts  subdural  inoculation  of  the  brain  of  a  mad  dog  takes  from  fifteen  to 
twenty  days  to  produce  the  disease,  in  successive  inoculation  in  a  series  of 
rabbits  the  incubation  period  is  gradually  reduced  to  seven  days  (virus  fixe). 
Hie  spinal  cords  of  these  rabbits  contain  the  virus  in  great  intensity,  but  when 
they  are  preserved  in  dry  air  this  gradually  diminishes.  If  now  dogs  are 
inocnlated  from  cords  preserved  for  from  twelve  to  fifteen  days,  and  then 
from  cords  preserved  for  a  shorter  period,  i.  e.,  with  a  progressively  stronger 
rirns,  they  gradually  acquire  immunity  against  the  disease.  A  dog  treated 
in  this  way  will  resist  inoculation  with  the  virus  fixe,  which  otherwise  would 
ineyitably  have  proved  fatal.  Belying  upon  these  experiments,  Pasteur  began 
inocolations  in  the  human  subject,  using,  on  successive  days,  material  from 
cords  in  which  the  virus  was  of  varying  degrees  of  intensity. 

In  1910,  410  patients  were  treated  at  the  Pasteur  Institute  of  Paris  with- 
oatt  death;  in  1909,  467  cases  and  one  death,  in  1908,  524  cases  and  one 
dealL  There  has  been  a  progressive  decline  in  the  number  of  cases  and  in 
the  mortality. 

Piendo-liydrophobia  (Lyssophohia) . — This  is  a  very  interesting  affection, 
which  may  closely  resemble  hydrophobia,  but  is  really  nothing  more  than  a 
nenrotic  or  hysterical  manifestation.  A  nervous  person  bitten  by  a  dog, 
either  rabid  or  supposed  to  be  rabid,  has  within  a  few  months,  or  even  later, 
symptoms  somewhat  resembling  the  true  disease.  He  is  irritable  and  de- 
pressed. He  constantly  declares  his  condition  to  be  serious  and  that  he  will 
ineritably  become  mad.  He  may  have  paroxysms  in  which  he  says  he  is 
nnable  to  drink,  grasps  at  his  throat,  and  becomes  emotional.  The  temper- 
ature is  not  elevated  and  the  disease  does  not  progress.  It  lasts  much  longer 
than  the  true  rabies,  and  is  amenable  to  treatment.  It  is  not  improbable 
that  a  majority  of  the  cases  of  alleged  recovery  in  this  disease  have  been  of 
this  hysterical  form.  Certain  cases  of  acute  bulbar  paralysis  may  resemble 
hydrophobia,  and,  as  already  mentioned,  there  is  a  form  of  tetanus  with 
hydrophobic  symptoms. 

XTTT.    RHEXTMATIC  FEVER 

Oelnition. — An  acute  infection,  dependent  upon  an  unknown  infective 
•gent,  and  characterized  by  multiple  arthritis  and  a  marked  tendency  to  in- 
Swimation  of  the  endocardium  of  the  valves  of  the  heart. 

Wology. — Distribution  and  Prevalence. — It  prevails  in  temperate 
tnd  humid  climates.  Church  has  collected  interesting  statistics  on  this  ])()int. 
Oddly  enough,  the  two  countries  with  the  highest  admission  in  the  British 
wmy  per  thousand  of  strength — Egypt,  7.02,  and  Canada,  fi.Sfi — have  climates 
the  most  diverse.  In  the  Registrar  (Jenerars  report  for  England  and  Wales 
for  1909  there  were  1,970  deaths  from  the  disease,  ])ut  rheumatic  fever  has 
•  long  arm  and  no  small  proportion  of  the  50,918  deaths  from  diseases  of  the 
heirt  is  to  be  laid  at  its  door.    The  disease  prevails  more  in  the  northern  lati- 
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tudes.  In  the  Montreal  General  Hospital  there  were,  for  the  twelve  yeei 
ending  1903,  2  deaths  in  482  eases  among  1^,044  admissions;  at  the  Boyal 
Victoria  Hospital,  Montreal,  for  ten  years  ending  1903,  3  deaths  in  285  cases 
among  9,286  admissions  (John  McCrae).  At  the  Johns  Hopkins  Hospittl 
for  the  fifteen  years  ending  1904  there  were  360  admissions  (330  patients) 
and  9  deaths  (T.  McCrae)).  The  general  impression  is  that  the  disease  pre- 
vails more  in  the  British  Isles  than  elsewhere ;  but^  as  Church  remarks,  the 
returns  are  very  imperfect  (this  holds  good  everywhere).  In  Norway,  where 
cases  of  rheumatic  fever  are  notified,  there  were,  for  the  four  years  1888-'92j 
13,654  cases,  with  250  deaths. 

Season. — In  London  the  cases  reach  the  maximum  in  the  months  of  Sep- 
tember and  October.  In  the  Montreal  General  Hospital  BelFs  statistics  ol 
456  cases  show  that  the  largest  number  was  admitted  in  February,  Mardi 
and  April.  And  the  same  is  true  in  Baltimore ;  55  per  cent,  of  our  cases  wen 
admitted  in  the  first  four  months  of  the  year  (McCrae).  The  disease  pre 
vails  most  in  the  dry  years  or  a  succession  of  such,  and  is  specially  prevalen 
when  the  subsoil  water  is  abnormally  low  and  the  temperature  of  the  earU 
high  (Newsholme). 

Age. — Young  adults' are  most  frequently  affected,  but  the  disease  is  b 
no  means  uncommon  in  children.  In  England  the  incidence  in  children  i 
very  high.  In  2,556  examined  by  Langmead,  133  were  definitely  rheumati 
and  in  all  but  18  the  heart  was  involved.  In  43  per  cent,  of  these  cases  thei 
was  some  abnormality  of  the  tonsils  or  pharyngeal  mucosa.  Sucklings  ai 
rarely  attacked.  Milton  Miller  has  analyzed  19  undoubted  cases.  Th 
cases  have  to  be  distinguished  from  a  totally  different  affection,  the  pyc 
genie  arthritis  of  infants.  Of  456  cases  admitted  to  the  Montreal  Qenen 
Hospital  there  were,  under  fifteen  years,  4.38  per  cent. ;  from  fifteen  to  twentj 
five  years,  48.68  per  cent.;  from  twenty-five  to  thirty-five  years,  26.87  pc 
cent.;  from  thirty-five  to  forty-five  years,  13.6  per  cent.;  above  forty-fi^ 
years,  7.4  per  cent.  Of  our  360  admissions,  110  were  in  the  third  decade  an 
65  per  cent,  below  the  thirtieth  year  of  age  (McCrae).  Ten  per  cent  of  th 
cases  had  the  first  attack  in  the  first  decade.  Of  the  655  cases  analyzed  b 
Wliipham  for  the  Collective  Investigation  Committee  of  the  British  Med 
cal  Association,  only  32  cases  occurred  under  the  tenth  year  and  80  pc 
cent,  between  the  twentieth  and  fortieth  years.  These  figures  do  not  gi^ 
the  ratio  of  cases  in  children,  in  whom  the  milder  types  of  arthritis  are  ver 
common. 

Sex. — If  all  ages  are  taken,  males  are  affected  oftener  than  females.  C 
our  patients,  239  were  males,  91  females.  In  the  Collective  Investigation  R< 
port  there  were  375  males  and  279  females.  Up  to  the  age  of  twenty,  hon 
ever,  females  predominate.  Between  the  ages  of  ten  and  fifteen  girls  are  moi 
prone  to  the  disease. 

Heredity. — It  is  a  deeply  grounded  belief  with  the  public  and  the  pn 
fession  that  rheumatism  is  a  family  disease,  but  Church  thinks  the  evidenc 
is  still  imperfect.  In  25  per  cent,  of  our  cases  there  was  a  history  of  the  dii 
ease  in  the  family.  The  not  rare  occurrence  in  several  members  of  the  sam 
family  is  used  by  those  who  believe  in  the  infectious  origin  as  an  argumei 
in  favor  of  its  being  a  house  disease. 

Chill. — Exposure  to  cold,  a  wetting,  or  a  sudden  change  of  temperatni 
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m  among  the  factors  in  determining  the  onset  of  an  attack^  but  they  were 
present  in  only  12  per  cent,  of  our  cases. 

Not  only  does  an  attack  not  confer  immunity,  but,  as  in  pneumonia,  pre- 
dispoees  the  subject  to  the  disease. 

Bhenmatio  Fever  as  an  Acute  Infectious  Di8ea8e.^Rheumatic  fever,  as 
Newsholme  has  shown,  has  epidemic  prevalence  with  irregular  periodicity,  re- 
cnrring  at  intervals  of  three,  four,  or  six  years,  and  varying  much  in  inten- 
sity. A  severe  epidemic  is  usually  followed  by  two  or  three  years  of  slight 
prevalence. 

The  disease  has  many  features  suggestive  of  septic  infection.  As  Church 
points  out,  the  curves  of  the  mortality  statistics  approximate  nearly  to  those 
of  pyaemia,  puerperal  fever,  and  erysipelas.  In  the  character  of  the  fever, 
the  mode  of  involvement  of  the  joints,  the  tendency  to  relapse,  the  sweats,  the 
an«nia,  the  leucocytosis,  and,  above  all,  in  the  great  liability  to  endocarditis, 
and  to  involvement  of  the  serous  membranes,  the  disease  resembles  pyaemia 
very  closely. 

The  nature  of  the  specific  germ  is  still  under  discussion.  Mantle  in  1887 
obtained  a  micrococcus  from  the  fluid  of  the  joints  and  from  the  blood ;  since 
which  time  many  observers  have  described  forms  of  staphylococci,  strepto- 
cocci and  various  organisms.  The  work  of  Poynton  and  Payne,  Walker, 
Beattie  and  others  shows  that  from  the  joint  fluid,  the  throat  and  the  endo- 
cardial vegetations,  and  sometimes  from  the  blood,  organisms  may  be  ob- 
tained which,  inoculated  into  animals,  cause  a  condition  very  similar 
to  that  of  acute  rheumatic  fever,  with  arthritis,  endocarditis,  and  even  the 
fibrous  nodules.  The  difficulty  is  that  the  organisms  described  do  not  coin- 
cide, and  Cole  in  a  series  of  cases  in  my  clinic  at  the  Johns  Hopkins  Hospital 
with  the  strains  of  streptococci  from  various  sources  was  able  to  produce 
experimentally  endocarditis  and  arthritis.  But  Beattie  claims  that  the  lesions 
produced  by  his  Micrococcus  rheumaticus  are  different.  A  point  of  interest 
ia  the  fact  that  with  his  germ  Ainley  Walker  obtained  formic  acid  in  the 
cultures. 

The  tonsils  are  culture  centres  for  many  septic  organisms,  particularly 
of  the  streptococcus  type.  The  association  of  rheumatic  fever  and  rheumatic 
affections  generally  with  infected  tonsils  is  a  prevailing  view,  but  it  is  an 
old  story  insisted  on  by  Lasagne  and  other  French  writers  years  ago.  A  not 
inconsiderable  number  of  cases  of  rheumatic  fever  begin  with  tonsillitis.  With 
oipnisms  isolated  from  the  tonsils  experimental  arthritis  and  endocarditis 
have  been  caused.  The  removal  of  the  tonsils  has  been  followed  by  a  com- 
plete recovery  of  sub-acute  and  chronic  forms  of  arthritis.  This  is  as  far 
M  the  evidence  goes. 

There  is  considerable  evidence  against  the  view  that  it  is  simply  a  mild 
pyogenic  infection.  Salicylates  have  no  effect  on  the  ordinary  streptococcus 
infartions,  and  the  clinical  course  in  the  streptococcus  arthritis  is  very  differ- 
ent; moreover,  rheumatic  joints  never  suppurate.  The  isolation  of  strepto- 
cocci may  simply  indicate  the  presence  of  secondary  invaders  such  as  occur 
in  Bcarlet  fever  and  small-pox. 

KorUd  Anatomy. — There  are  no  characteristic  clianges.  The  affected 
^ints  show  hypersemia  and  swelling  of  the  synovial  membranes  and  of  the 
ligamentous  tissues.     The  fluid  in  the  joint  is  turbid,  albuminous  in  char- 
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acter,  and  contains  Ipueooytes  an*l  a  few  fil>rin  flakes.  Rheimiatic 
mrely  prnwp  fatal,  oxeept  wlien  there  are  serious  coin  plications,  such  as  peri^ 
carditis,  cndocardrtis,  inyoearditis,  pleurisy,  or  pneumonia.  The  conditio] 
found  show  nothing  to  distinguish  them  from  other  forms  of  inflammation, 
In  death  from  hyperpyrexia  no  special  changes  are  found.  The  blood  us* 
ally  contains  an  excessive  amount  of  fibrin. 

Symptoms. — As  a  rule,  the  disease  sets  in  abruptly,  but  it  may  be  preeed^i 
by  irregular  pains  in  the  joints,  slight  malaise,  sore  throat,  and  partieularh  bj 
tonsillitis.  A  definite  rigor  is  nncomnion;  more  often  there  is  slight  chilli 
ness.  The  fever  rises  <]ui«:*kly,  and  with  it  one  or  more  of  the  joints  btwim 
pjiinful.  Within  tvventy-four  honrs  from  tlie  onset  the  disease  is  fully  manij 
fest.  The  temperature  range  is  from  WZ"^  to  104°.  The  pulse  is  frequeut| 
soft,  and  usually  above  100,  The  tongue  is  moist,  and  rapidly  becomes  col 
ered  with  a  wlute  fur.  There  are  tlu?  ordinary  symptoms  associatc^d  with 
ai'ute  fever,  mich  as  loss  of  appetite,  tliirst,  constipation,  and  a  scanty,  highl 
acid,  highly  colored  urine.  In  a  majority  of  the  cases  there  are  profuse,  vcr 
acid  sweats,  of  a  peculiar  sour  odor,  Sudaminal  and  miliary  v«:*siele«  «i 
abundant,  tlie  latter  usually  surrountled  by  a  minute  ring  of  by]>era*mia.  Th 
nnnd  is  clear,  except  in  llie  cases  with  hyperpyrexia.  The  affected  joints  n: 
Iiuinftil  to  move,  soon  become  swoHen  and  lujt,  and  present  a  reddish  flusl 
The  order  of  frequency  of  involvement  of  the  joints  in  our  eeries  was  knt 
aokle,  slroulder,  w^rist,  elbow,  hip,  liand,  foot.  The  joints  are  not  attacki 
together,  but  successively.  For  example,  if  the  k-nee  is  first  affected,  the  m 
ness  may  disappear  from  it  as  the  wrists  become  painful  and  hot.  The  di 
ease  is  seldom  limited  to  a  single  articulation.  The  amount  of  swelling 
variable.  Extensive  effusion  into  a  joint  is  rare,  and  much  of  the  enlargl 
ment  is  due  to  the  infiltration  of  the  periai'tieohir  tissues  with  serum.  Tl 
swelliug  may  Ijc  liruited  to  the  joint  proper,  t)ut  in  the  wrists  and  anklej 
sometimes  involves  the  sheaths  of  the  tendons  and  produces  great  enlargemii 
of  the  hands  and  feet.  Corresponding  joints  are  often  affected.  In  attaci 
of  great  severity  every  one  of  the  larger  joints  may  be  involved.  The  verl 
bral,  sterno-cfavicular,  and  phalangeal  articulations  are  less  often  inflami 
than  in  gonorrha^al  arthritis.  Perhajjs  no  disease  is  more  painful ;  the  im 
ity  to  change  the  posture  without  agonizing  pain,  the  drenching  swi 
prostration  and  utter  helplessness,  combine  to  make  it  one  of  the  ni" 
tressing  of  febrile  affections.  A  special  feature  is  the  tendency  of  the 
flammation  to  subside  in  one  joint  while  increasing  mth  great  intensity 
another. 

The  temperature  range  in  an  ordinary  attack  is  between  102*  and  104''  \ 
In  only  18  of  our  casc^  did  the  temperature  rise  above  104**  F,  In  100 
reached  103*  F.  or  over.  It  is  peculiarly  irregular,  with  marked  remisaioi 
and  exacerbations,  and  defervescence  is  usually  gradual.  The  profuse  sweii 
materially  influence  the  temperature  curve.  If  a  two-hourly  chart  is  mski 
and  observations  upon  the  sweats  are  noted,  the  remissions  will  usually  1 
found  coincident  with  them.  The  perspiration  is  sour'Smelling  and  acid  i 
first;  but,  when  persistent,  becomes  neutral  or  even  alkaline. 

The  blood  is  profoundly  altered  and  there  is  no  acute  febrile  disease  i 
which  an  ansemia  occurs  with  greater  rapidity.  The  average  leucocyte  coui 
in  our  cases  was  about  lil^OUO  per  c.  mm. 
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With  the  high  fever  a  murmur  may  often  be  heard  at  the  apex  region. 
Endocarditis  is  also  a  common  cause  of  an  apex  bruit  The  heart  should  be 
ctreMy  examined  at  the  first  visit  and  subsequently  each  day. 

The  urine  is,  as  a  rule,  reduced  in  amount,  of  high  density  and  high  color. 
It  is  Tery  acid,  and,  on  cooling,  deposits  urates.  The  chlorides  may  be  greatly 
diminished  or  even  absent.  Formic  acid  is  present  (Walker).  Febrile  albu- 
minnria  is  not  uncommon. 

The  so-called  subacute  rheumatism  represents  a  milder  form  of  the  dis- 
ease, in  which  all  the  symptoms  are  less  pronounced.  The  fever  rarely  rises 
above  101**;  fewer  joints  are  involved;  and  the  arthritis  is  less  intense.  The 
cases  may  drag  on  for  weeks  or  months.  It  should  not  be  forgotten  that  this 
mild  or  subacute  form  may  be  associated  with  endocarditis  or  pericarditis. 

The  influence  of  age  on  the  manifestations  of  the  disease  is  marked. 
While  the  usual  description  applies  to  the  disease  as  seen  in  adults,  in  young 
children  there  may  not  be  any  pronounced  arthritis,  and  the  discovery  of 
endocarditis  often  suggests  the  diagnosis.  Endocarditis  is  as  much  a  feature 
in  children  as  arthritis  in  adults. 
Complications. — These  are  important  and  serious. 
(a)  Hyperpyrexia. — The  temperature  may  rise  rapidly  a  few  days  after 
the  onset,  and  be  associated  with  delirium ;  but  not  necessarily,  for  the  tem- 
perature may  rise  to  108®  or,  as  in  one  of  Da  Costa's  cases,  110**,  without 
cerebral  symptoms.  Hyperpyrexia  is  most  common  in  first  attacks,  57  of  107 
cases  (Church).  It  is  most  apt  to  occur  during  the  second  week.  Delirium 
may  precede  or  follow  its  onset.  As  a  rule,  with  the  high  fever,  the  pulse  is 
feeble  and  frequent,  the  prostration  is  extreme,  and  finally  stupor  super- 
veneg.  In  our  series  there  was  no  instance  of  hjrperpyrexia,  which  seems  rare 
in  the  United  States. 

(6)  Cardiac   Affections. — (1)  Endocarditis,   the   most   frequent   and 
wriong  complication,  occurs  in  a  considerable  percentage  of  all  cases.    Of  889 
cases, 494  had  signs  of  old  or  recent  endocarditis  (Church).    The  liability  to 
endocarditis  diminishes  as  age  advances.    The  incidence  of  organic  disease  in 
oar  cases  was  more  than  double  in  patients  w^ho  had  their  first  attack  before 
the  age  of  twenty  years,  compared  with  those  with  the  first  attack  after 
twenty  years  of  age.     It  increases  directly  with  the  number  of  attacks.     Of 
116  cases,  in  the  first  attack  68.1  per  cent,  had  endocarditis,  63  per  cent,  in 
thepecond  attack,  and  71  per  cent,  in  the  third  attack  (Stephen  Mackenzie). 
Thirty-five  per  cent,  of  our  cases  showed  organic  valve  lesions,  in  9(5  per  cent, 
the  mitral  was  involved,  in  27  per  cent,  the  aortic,  and  in  23  per  cent,  the 
legions  were  combined.     The  mitral  segments  are  most  frequently  involved 
and  the  affection  is  usually  of  the  simple,  verrucose  variety.    Ulcerative  endo- 
carditis is  very  rare.     Of  209  cases  of  this  disease  which  I  analyzed,  in  only 
24  did  the  symptoms  of  a  severe  endocarditis  arise  during  the  progress  of 
acute  or  subacute  rheumatism.     The  valvulitis  in  itself  is  rarely  dan<T:('r()iis, 
producing  few  symptoms,  and  is  often  overlooked.     Unhappily,  thou<]:h  the 
valve  at  the  time  may   not  be  seriously  damaged,  the  inflammation   starts 
changes  which  lead  to  sclerosis  and  retraction  of  tlie  segments,  and  so  to 
chronic  valvular  disease.     Venous  thrombosis  is  an  occasional  complication. 
(2)   Pericarditis  may  occur  independently  of  or  together  with  endocar- 
ditis.    It  may  be  simple  fibrinous,  sero-fibrinous,  or  in  children  purulent. 


376  SPECIFIC  INFECTIOUS  DISEASES 

Clinically  we  meet  it  more  frequently  in  connection  with  this  disease  tha 
in  any  other  acute  affection.  It  was  present  in  20  cases  of  our  series — 6  jn 
cent. — in  only  four  of  which  did  effusion  occur.  The  physical  signs  are  m 
characteristic.  The  condition  will  be  fully  described  under  its  appropriai 
section.  A  peculiar  form  of  delirium  may  accompany  rheumatic  perica 
ditis. 

(3)  Myocarditis  occurs  frequently  and  especially  in  connection  with  end 
pericardial  changes.  As  Sturges  insisted,  the  term  carditis  is  applicable 
many  cases.  The  anatomical  condition  is  a  granular  or  fatty  degeneration  • 
the  heart-muscle,  which  leads  to  weakening  X)t  the  walls  and  to  dilatatio 
S.  West  has  reported  instances  of  acute  dilatation  of  the  heart  in  rheumal 
fever,  in  one  of  which  marked  fatty  changes  were  found  in  the  heart-fibres. 

(c)  Pulmonary  Affections. — Pneumonia  and  pleurisy  occurred  in  9J 
per  cent,  of  3,433  cases  (Stephen  Mackenzie).  They  frequently  accompa 
the  cases  of  endo-pericarditis.  According  to  Howard's  analysis  of  a  lai 
number  of  cases,  there  were  pulmonary  complications  in  only  10.5  per  oei 
of  cases  of  rheumatic  endocarditis;  in  58  per  cent,  of  cases  of  pericarditis;  a 
in  71  per  cent,  of  cases  of  endo-pericarditis.  Congestion  of  the  lung  is  oo 
sionally  found,  and  in  several  cases  has  proved  rapidly  fataL 

(d)  Nervous  Complications. — These  are  due,  in  part,  to  the  hyp 
pyrexia  and  in  part  to  the  special  action  of  the  toxic  agent  of  the  diset 
They  may  be  grouped  as  follows:  (t)  Cerebral  rheumatism,  as  it  is  call 
which  is  characterized  by  (a)  Delirium,  which  is  associated  with  the  hyp 
pyrexia  or  the  toxaemia,  may  be  active  and  noisy  in  character;  more  rarel} 
is  a  low,  muttering  delirium,  passing  into  stupor  and  coma.  It  may  be 
cited  by  the  salicylate  of  soda,  either  shortly  after  its  administration,  or  m 
commonly  a  few  days  later.  It  was  present  in  only  five  of  our  360  cases,  i 
in  four  of  these  we  thought  the  salicylates  at  fault.  A  peculiar  delirium  occ 
in  connection  with  rheumatic  pericarditis,  (fi)  Coma,  which  is  more  serio 
may  occur  without  preliminary  delirium  or  convulsions,  and  may  prove Tapi 
fatal.  Certain  of  these  cases  are  associated  with  hyperpyrexia;  but  Sout 
has  reported  the  case  of  a  girl  who,  without  previous  delirium  or  high  fei 
became  comatose,  and  died  in  less  than  an  hour.  A  certain  number  of  si 
cases,  as  those  reported  by  Da  Costa,  have  been  associated  with  marked  re 
changes  and  were  evidently  ura?mic.  The  coma  may  supervene  during 
attack,  or  after  convalescence  has  set  in.  (y)  Convulsions  are  less  comm 
though  they  may  precede  the  coma.  Of  127  observations  cited  by  Been 
there  were  37  of  delirium,  only  7  of  convulsions,  17  of  coma  and  convulsic 
54  of  delirium,  coma,  and  convulsions,  and  3  of  other  varieties  (Howar 
"Cerebral  rheumatism"  is  a  very  serious  complication;  among  107  cases  i 
lected  by  the  Clinical  Society  of  London  there  were  57  deaths,  (it)  Choi 
The  relations  of  this  disease  and  rheumatism  will  be  subsequently  discnse 
It  is  sufficient  here  to  say  that  in  only  88  out  of  554  cases  which  I  have  ; 
alyzed  from  the  Infirmary  for  Diseases  of  the  Nervous  System,  Philadelpl 
were  chorea  and  rheumatism  associated.  It  is  most  apt  to  develop  in 
slighter  attacks  in  childhood,  (lii)  Meningitis  is  extremely  rare,  though  i 
doubtedly  it  does  occur.  It  must  not  be  forgotten  that  in  ulcerative  en< 
carditis,  which  is  occasionally  associated  with  rheumatic  fever,  meningitis 
frequent,     (tf)   Polyneuritis  has  been  described.     I  saw  a  remarkable  c 
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which  followed  hyperpyrexia.    Free  venesection  saved  the  patients  life.  ^Af ter 
many  months  the  patient  recovered,  but  with  ataxia. 

{$)  Cutaneous  Affections. — Sweat-vesicles  have  already  been  men- 
tioned as  extremely  common.  A  red  miliary  rash  may  also  develop.  Scarla- 
tiniform  eruptions  are  occasionally  seen.  Purpura,  with  or  without  urticaria, 
may  occur,  and  various  forms  of  erythema.  It  is  doubtful  whether  the  cases 
of  extensive  purpura  with  urticaria  and  arthritis — peliosis  rheumatica — belong 
truly  to  rheumatic  fever. 

(/)  Rheumatic  Nodules. — These  curious  structures,  described  originally 
by  Meynet,  occur  in  the  form  of  small  subcutaneous  nodules  attached  to  the 
tflidons  and  fascise.  Barlow  and  Warner,  in  England,  and  T.  B.  Futcher,  in 
the  United  States,  have  paid  special  attention  to  their  varieties  and  impor- 
tance. They  vary  in  size  from  a  small  shot  to  a  large  pea,  and  are  most 
nnmerous  on  the  fingers,  hands,  and  wrists.  They  also  occur  about  the  elbows, 
knees,  the  spines  of  the  vertebrae,  and  the  scapulae.  They  are  not  often  tender. 
They  are  more  common  after  the  decline  of  the  fever  and  in  the  children  with 
mitral  valve  disease.  In  only  5  of  our  patients  were  they  present  during  the 
acute  attack.  The  nodules  may  grow  with  great  rapidity  and  usually  last  for 
wedcs  or  months.  They  are  more  common  in  children  than  in  adults,  and  in 
the  former  their  presence  may  be  regarded  as  a  positive  indication  of  rheuma- 
.  tigm.  They  have  been  noted  particularly  in  association  with  chronic  rheumatic 
endocarditis.  Subcutaneous  nodules  occur  also  in  migraine,  gout,  and  arthri- 
tis deformans.  Histologically  they  are  made  up  of  round  and  spindle-shaped 
ceUa.  In  addition  to  these  firm,  hard  nodules,  there  occur  in  rheumatism  and 
in  chronic  vegetative  endocarditis  remarkable  bo'dies,  which  have  been  called 
by  F6r*ol  "nodosity  cutanees  6ph6m6res." 

Come. — The  course  of  rheumatic  fever  is  extremely  variable.  It  is,  as 
Anatin  Flint  first  showed,  a  self-limited  disease,  and  it  is  not  probable  that 
medicines  have  any  special  influence  upon  its  duration  or  course.  Gull  and 
Sutton,  who  likewise  studied  a  series  of  62  cases  without  special  treatment, 
arrived  at  the  same  conclusion. 

P^ognosiB. — Rheumatic  fever  is  the  most  serious  of  all  diseases  with  a  low 
death-rate.  The  mortality  is  rarely  above  2  or  3  per  cent.  Only  9  of  our  330 
patients  died,  2.7  per  cent.,  all  with  endocarditis  and  6  with  pericarditis. 

Sudden  death  in  rheumatic  fever  is  due  most  frequently  to  myocarditis. 
Herringham  has  reported  a  case  in  which  on  the  fourteenth  day  there  was 
fatty  degeneration  and  acute  inflammation  of  the  myocardium.  In  a  few  rare 
cases  it  results  from  embolism.  Alarming  symptoms  of  depression  sometimes 
follow  excessive  doses  of  the  salicylate  of  soda. 

IKaignoiii. — Practically,  the  recognition  of  rheumatic  fever  is  usually  easy; 
bat  there  are  several  affections  which,  in  some  particulars,  closely  resemble  it. 

(a)  Multiple  Secondary  Arthritis. — Under  this  term  may  be  em- 
braced the  various  forms  of  arthritis  which  come  on  or  follow  in  the  course  of 
gonorrhoea,  tonsillitis,  scarlet  fever,  dysentery,  and  cerebro-spinal  menin- 
gitis. 

(b)  Septic  Arthritis^  which  occurs  in  the  course  of  pyaemia  from  any 
Ciuse,  and  particularly  in  puerperal  fever.  No  hard  and  fast  line  can 
be  drawn  between  these  and  the  cases  in  the  first  group:  but  the  in- 
flammation rapidly  passes  on  to  suppuration  and  there  is  more  or  less  destruc- 
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tion  'of  the  joints.  The  cotiflitioiis  under  which  the  arthritis  occurs  give  4 
clew  at  once  to  the  nature  of  the  case.  Under  tliis  section  may  also  be  men- 
tioned : 

(1)  Acute  necrosis  or  acute  osteo-myeUtk^  occurring  in  the  lower  end  uf 
the  femur,  or  in  the  tibia,  and  which  may  be  mistaken  for  rheumatic  fever. 
Sometimes,  too,  it  is  multiple.  The  greater  intensity  of  the  local  s^Tnptom?, 
the  involvement  of  the  epiphyses  rather  than  the  joints,  and  the  more  seriou* 
constitutional  disturbances  are  points  to  be  considered.  The  condition  ii 
unfortunately  often  miBtaken  for  acute  arthritis,  and,  as  the  treatment  is 
e^sentjjilly  surreal,  the  error  may  cost  the  life  of  the  patient. 

(2)  The  acnfe  arthnds  of  infants  is  usually  confined  to  one  joint  (the  hip 
or  knee),  the  effusion  in  wMiich  rapidly  becomes  purulent.  The  affection  ii 
most  common  in  sucklings  and  undoubtedly  pyaeraic  in  character.  It  may  also 
occur  w  ith  the  gonorrhceal  ophthalmia  or  vaginitis  of  the  new-born,  as  pointed 
out  by  Clement  Lucas. 

(<")  Gout. — While  the  localization  in  a  single,  neually  a  email,  joint,  the 
age,  the  history,  and  the  mode  of  onset  are  features  which  enable  us  to  recog- 
nize  acute  gout,  tliere  are  everywhere  many  cases  of  acute  arthritis,  called 
rheumatic  fever,  which  are  in  reality  gout.  The  involvement  of  several  of 
the  larger  joints  is  not  so  infrequent  in  gout,  and  unless  tophi  are  pre«ent» 
or  unless  a  very  accurate  analysis  of  the  urine  is  made,  the  diagnosis  may  be' 
difficult. 

{d)  Acute  Authritis  Deformans. — In  several  cases  I  have  mistaken 
this  form  for  rlveumatic  fever.  It  may  come  on  wath  fever  and  multiple  arthri- 
tis, and  for  weeks  there  may  be  no  suspicion  of  the  true  nature  of  the  disease* 
Gradually  the  fever  subsides,  but  the  periarticular  thickening  persists.  As  a 
rule,  however,  in  the  acute  febrile  cases  the  involvement  of  the  smaller  joints,  m 
the  persistence  and  the  early  changes  in  the  articulations  suggest  arthritia^ 
deformans. 

In  children  the  diagnosis  may  be  very  difficult,  as  arthritis  may  be  slight  ■ 
or  entirely  absent     The  possibility  of  rheumatic  fever  should  be  considered  iQ  I 
all  febrile  attacks  in  children  for  which  no  definite  cause  can  be  found.    Spe- 
cial care  should  be  given  to  the  examination  of  the  heart. 

Treatment — The  main  object  should  be  to  bring  the  patient  through  thefl 
attack  with  an  undamaged  heart  or  with  as  little  injury  as  possible.  The  firet 
essential  is  complete  rest,  which  should  be  begun  at  once  and  insisted  upon 
for  as  long  as  is  necessar}\  This  is  especially  important  for  children.  The 
bed  should  have  a  smooth,  soft,  yet  elastic,  mattress.  The  patient  shoul 
wear  a  flannel  nightgown,  which  may  be  opened  all  the  way  down  the  fi 
and  sfit  along  the  outer  margin  of  the  sleeves.  Tliree  or  four  of  these  shouli 
be  made,  so  as  to  facilitate  the  frequent  changes  required  after  the  swea' 
He  may  wear  also  a  light  flannel  cape  about  the  shoulders.  He  should  slee] 
in  blankets,  not  in  sheets,  so  as  to  reduce  the  liability  to  catch  cold  and  obvia 
the  unpleasant  clamniineBs  consequent  upon  hea>^  sweating.  Chambers  i 
sisted  tfiat  the  liability  to  endocarditis  and  pericarditis  was  much  reduced 
when  the  patients  were  in  blankets. 

Milk  is  the  most  suitable  diet  and  may  be  diluted  with  alkaline  mineral 
waters.  Lemonade  and  oatmeal  or  barley  w^ater  should  be  freely  given.  The 
thirst  is  usually  great  and  may  be  fully  satisfied.  ,  There  is  no  abjeciiou 
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brotlu  and  sonpe  if  the  milk  is  not  well  borne.    As  convalescence  is  established 
I  fuller  diet  may  be  allowed^  but  meat  should  be  used  sparingly. 

Local  treatment  is  usually  necessary.  It  often  sufiQces  to  wrap  the  affected 
joints  in  cotton.  If  the  pain  is  severe,  hot  cloths  may  be  applied,  saturated 
with  Fuller^s  lotion  (carbonate  of  soda,  6  drachms ;  laudanum,  1  oz. ;  glycerine, 
2ol;  and  water,  9  oz.)  or  the  lead  and  opium  lotion.  Oil  of  wintergreen  is 
useful,  the  joint  being  gently  rubbed  with  it  or  small  amounts  sprinkled  over 
lltimel,  which  is  then  applied.  Chloroform  liniment  is  also  a  good  applica- 
tion. Fixation  of  the  joints  is  of  great  service  in  allaying  the  pain.  Splints, 
padded  and  bandaged  with  moderate  firmness,  will  often  be  found  to  give 
comfort  Friction  is  rarely  well  borne  in  an  acutely  inflamed  joint.  Cold 
compresses  are  much  used  in  Germany.  The  application  of  blisters  above  and 
bdow  the  joint  often  relieves  the  pain.  This  method,  which  was  used  so  much 
t  few  years  ago,  is  not  to  be  compared  with  the  light  application  of  the  Paque- 
lin  cautery.    If  there  is  much  effusion,  aspiration  of  the  joint  is  useful. 

The  drug  treatment  is  still  far  from  satisfactory,  though  the  introduction 
of  the  salicyl  compounds  has  been  a  great  boon. 

Treatment  with  the  Salicyl  Compounds. — Salicin,  introduced  in  1876 
by  Maclagan,  may  be  used  in  doses  of  20  grains  every  hour  or  two  until  the 
pain  is  relieved.     It  has  the  advantage  of  being  less  depressing  than  the 
ttlicylateof  soda.     It  is  also  perhaps  the  best  drug  to  use  for  children.     Sali- 
cylic acid,  15  grains  (1  gm.),  may  be  given  every  two  hours  in  acute  cases 
until  the  pain  is  relieved.    It  is  best  given  in  capsules.    Salicylate  of  soda,  15 
grain  doses  every  three  hours,  is  perhaps  the  best  for  general  use  in  adults. 
After  the  pain  has  been  relieved,  the  drug  should  be  given  every  four  or  five 
hours  until  the  temperature  begins  to  fall.     The  potassium  bicarbonate  may 
be  given  with  it.     Oil  of  wintergreen,  20  minims  every  two  hours  in  milk,  or 
upirin  (gr.  xv,  1  gm.),  may  be  used  if  the  salicylate  of  soda  disagrees.    There 
tre  many  other  salicyl  compounds,  but  the  best  results  are  obtained  from  the 
use  of  one  or  the  other  of  the  above-nfimed  preparations.  There  can  be  no  ques- 
tion as  to  their  efficacy  in  relieving  the  pain.     Some  observers  consider  that 
they  also  protect  the  heart,  shorten  the  course,  and  render  relapse  less  likely. 
The  Alkaline  Treatment. — ^The  urine  should  be  rendered  alkaline  as 
won  aa  possible.     Potassium  acetate  and  citrate  in  doses  of  15  grains  (1  gm.) 
«ch  are  given  every  three  hours  until  the  urine  is  alkaline  and  then  often 
enough  to  keep  it  so.     Potassium  bicarbonate  may  be  given  in  half-drachm 
doMB  every  three  hours  with  the  salicylic  acid  or  salicin.     Fuller's  plan  was 
to  give  a  drachm  and  a  half  of  sodium  bicarbonate  with  half  a  drachm  of 
potassium  acetate  in  three  ounces  of  water,  rendered  effervescent  at  the  time 
of  administration  by  half  a  drachm  of  citric  acid  or  an  ounce  of  lemon-juice. 
A  widespread  popular  belief  attributes  marvelous  efficacy   to  bee-stings 
in  all  sorts  of  rheumatism,  and  a  formic-acid  treatment  has  been  introduced. 
A  2Y2  P^r  <^^^'  solution  is  injected  in  the  neighborhood  of  the  painful  joints. 
Ainlqr  Walker  has  collected  (B.  M.  J.,  October  10,  1908)  an  interesting  lit- 
erature on  the  subject. 

To  allay  the  pain  opium  may  be  given  in  the  form  of  Dover's  powder,  or 
morphia  hypodermically.  Antipyrin,  antifebrin,  and  phonacotin  are  useful 
lometimes  for  the  purpose.  During  convalescence  iron  is  indicated  in  full 
doses,  and  quinine  is  a  useful  tonic.     Of  the  complications,  hyperpyrexia 
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should  be  treated  by  the  cold  bath  or  the  cold  pack.    The  treatment  of  en 
carditis  and  pericarditis  and  the  pulmonary  complications  will  be  conside 
under  their  respective  sections.    In  all  the  cardiac  complications  the 
portance  of  prolonged  rest  must  be  remembered. 

To  prevent  and  arrest  endocarditis  Caton  urges  the  use  of  a  series  of  n 
blisters  along  the  course  of  the  third,  fourth,  fifth,  and  sixth  intercostal  ne: 
of  the  left  side,  applied  one  at  a  time  and  repeated  at  different  points.  Po 
sium  or  sodium  iodide  is  given  in  addition  to  the  salicylates.  The  pati« 
are  kept  in  bed  for  about  six  weeks. 

Tonsils. — With  disease  of  these  and  the  possibility  that  they  are  the 
tals  of  entry  for  the  infective  agent,  the  question  arises  as  to  their  remc 
In  patients  with  diseased  tonsils  in  whom  rheumatic  fever  has  occurred 
moval  is  advisable  and  should  always  be  complete.  In  patients  with  ei 
carditis  and  fever  this  may  be  done  apparently  without  risk.  It  is  compar 
to  the  removal  of  any  local  focus  of  infection  which  is  causing  general  sy 
toms. 

XIV.     ACUTE  TONSILLITIS 

Definition.  — An  acute  infection,  sporadic  or  epidemic,  involving  the  st 
tures  of  the  tonsillar  ring,  usually  due  to  organisms  of  the  streptococcus  c 

Etiology. — ^Acute  tonsillitis  occurs  in  sporadic  and  epidemic  forms. 
SPORADIC  variety,  one  of  the  most  common  of  diseases,  is  met  with  in  yc 
persons  particularly  at  the  school  age.  Infants  are  rarely  attacked.  Chr 
enlargement  of  the  lymphatic  structures  of  the  throat  is  an  important  pn 
posing  cause.  Exposure  to  cold  and  wet  may  bring  on  an  attack.  It  ic 
rectly  communicated  from  one  child  to  another.  A  not  infrequent  precursc 
rheumatic  fever,  Cheadlo  very  properly  described  it  as  one  link  in  the  r 
matic  chain.  It  may  be  directly  followed  by  endocarditis,  erythema  nodof 
chorea,  and  acute  nephritis.  In  Great  Britain  it  prevails  in  the  auti 
months,  in  the  United  States  in  the  spring.  An  old  notion  held  that  t 
was  a  close  relation  between  the  tonsils  and  the  testes  and  ovaries,  and  I 
Shepherd  has  called  attention  to  the  frequency  of  acute  tonsillitis  in  n< 
married  persons. 

Epidemic  tonsillitis  is  not  infrequent,  the  cases  increasing  in  the  c 
munity  to  epidemic  proportions.  As  a  rule  it  is  impossible  to  trace  it  to 
special  cause.  There  are  remarkable  localized  outbreaks,  sometimes  in  insi 
tions,  which  have  been  traced  to  milk  infection.  The  recent  one  in  Bo 
(1911)  was  exceptionally  severe,  involving  more  than  1,000  persons,  and 
connection  with  the  use  of  the  milk  from  one  dairy  seems  to  have  been  ele 
traced.  More  females  than  males  were  attacked,  and  a  large  proportioi 
the  cases  were  adults. 

The  bacteriology  of  both  forms  has  been  carefully  studied.  The  ton 
swarming  with  saprophytic  jind  pathotjenic  germs,  are  the  main  gates  thrc 
which  the  invaders  try  to  storm  the  town.  Normally  the  protecting  fo 
sufliee  to  ket^p  them  at  bay,  but  now  and  again  a  fiercer  battle  than  u 
rages,  barricades  have  to  l>o  set  up  in  the  shape  of  exudates  and  necroses — 
a  local  tonsillitis  is  the  outward  and  visible  sign  of  the  struggle.  Too  o 
the  enemy  gains  entrance,  and  streptococci,  staphylococci,  pneumococci. 
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pass  to  distant  parts  and  excite  arthritis,  endocarditis,  and  serous  membrane 
inflammations.  In  the  recent  Boston  epidemic  the  streptococcus  was  the  com- 
mon genn,  and  the  same  holds  good  in  the  sporadic  cases. 

Morbid  Anatomy. — The  lacunae  of  the  tonsils  become  filled  with  exuda- 
tion products,  which  form  cheesy-looking  masses,  projecting  from  the  orifices 
of  the  crypts.  Not  infrequently  the  exudations  from  contiguous  lacunas  coal- 
esce. The  intervening  mucosa  is  usually  swollen,  deep  red  in  color,  and  may 
preaent  herpetic  vesicles,  or,  in  some  instances,  even  membranous  exudation, 
in  which  case  it  may  be  difficult  to  distinguish  the  condition  from  diphtheria. 
The  creamy  contents  of  the  crypt  are  made  up  of  micrococci  and  epithelial 
dftris. 

Symptoms. — Chilly  feelings,  or  even  a  definite  chill,  and  aching  pains  in 
the  back  and  limbs  may  precede  the  onset.  The  fever  rises  rapidly  and  in 
thecaae  of  a  young  child  may  reach  105°  F.  on  the  evening  of  the  first  day. 
The  patient  complains  of  soreness  of  the  throat  and  difficuty  in  swallowing. 
On  examination  the  tonsils  are  seen  to  be  swollen  and  the  crypts  present  the 
characteristic  creamy  exudate.  The  tongue  is  furred,  the  breath  is  heavy  and 
foul,  and  the  urine  is  highly  colored  and  loaded  with  urates.  In  children  the 
refpirations  are  usually  very  hurried  and  the  pulse  is  greatly  increased  in 
rapidity.  Swallowing  is  painful  and  the  voice  often  becomes  nasal.  Slight 
gwelling  of  the  cervical  glands  is  present. 

In  epidemic  cases  the  fever  may  be  very  high,  the  secondary  enlargement 
of  the  glands  considerable,  and  even  the  deeper  tissues  may  be  involved.  The 
complications  are  very  serious:  endocarditis,  pericarditis,  pneumococcic  peri- 
tonitis, and  pneumonia.  In  the  Boston  epidemic  the  clinical  sequence  was  not 
unlike  that  seen  in  rheumatic  fever — sore  throat,  adenitis,  multiple  arthritis, 
endocarditis,  and  pneumonia.  Febrile  albuminuria  is  common  and  in  a  few 
cases  acute  nephritis  follows.  A  diffuse  erythema  may  simulate  scarlet  fever. 
Acute  otitis  medii^  is  a  frequent  complication  in  children.  Eelapses  are  not 
Mconunon  and  the  tonsils  may  remain  enlarged. 

In  the  sporadic  and  mild  epidemic  form  it  is  rare  to  see  a  fatal  case,  but 
iD  severe  outbreaks  the  mortality  from  complications  may  be  three  or  four 
percent.    There  were  about  50  deaths  in  the  Boston  epidemic. 

Occasionally  paralyses  follow  the  streptococcus  tonsillitis  which  are  iden- 
tical with  those  of  diphtheria. 

Biignotis. — It  may  be  difficult  to  distinguish  tonsillitis  from  diphtheria. 
It  would  seem,  indeed,  as  if  there  were  intermediate  forms  between  the  milder 
lacunar  and  the  severer  pseudo-membranous  tonsillitis.  In  the  follicular  form, 
the  individual  yellowish-gray  masses,  separated  by  the  reddish  tonsillar  tissue, 
ire  very  characteristic;  whereas  in  diphtheria  the  membrane  is  ashy-gray 
tnd  uniform,  not  patchy.  A  point  of  the  greatest  importance  in  diphtheria 
is  that  the  membrane  is  not  limited  to  the  tonsils,  but  creeps  up  the  pillars 
of  the  fauces  and  appears  on  the  uvula.  The  diphtheritic  membrane,  when 
removed,  leaves  a  bleeding,  eroded  surface;  whereas  the  exudation  of  lacunar 
tonaillitis  is  easily  separated,  and  there  is  no  erosion  beneath  it.  In  all  doubt- 
ful cases  cultures  should  be  made  to  determine  the  presence  or  absence  of 
Loffler's  bacillus. 

Treatment. — In  the  follicular  form  aconite  may  be  given  in  full  doses  and 
it  acts  very  beneficially  in  children.     The  salicylates,  given  freely  at  the  outset, 
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are  regarrled  by  some  as  Bpecific,  but  I  have  seen  no  evidence  of  such  prompt 
and  decisive  action.  At  night  a  full  dose  of  Dover  b  powder  may  be  given. 
The  use  oi  guiiiacum,  in  the  form  of  2*grain  lozenges,  is  warmly  recommended. 
Iron  and  quinine  should  be  reserved  until  the  fever  has  subsided.  An  ice* 
bag  or  cold  eoniprepses  may  be  applied  to  the  neck.  Locally  the  tonsils  may 
ha  treated  with  the  dry  sodium  liicarbonate.  The  moistened  finger-tip  it 
dipped  into  the  soda,  whieh  is  tlien  nibbed  gently  on  the  gland,  and  this  Is 
repeated  every  hour.  Astringent  preparatione,  such  as  iron  and  glycerine, 
alum,  zinc,  and  nitrate  of  silver,  may  be  tried.  To  cleanse  and  disinfect  the 
throat,  solutions  of  borax  or  thymol  in  glycerine  and  water  may  be  used.  In 
pevere  forms  vaccines  may  be  tried,  prcjuired  from  the  throat  cultures,  or, 
failing  these,  the  ordinary  anti-streptococcic  serum. 


XV.     ACUTE  CATARRHAL  FEVEE 


(Acute  Coryza) 


L 


Definition. — An  acute  infection  of  the  nmcons  membrane  of  the  uppers 
passages  associated  with  the  presence  of  the  Micrococcus  catarrhal U  alone,  or 
wnth  other  organisms. 

Etiology. — The  micrococcus  described  by  R.  Pfeiffer  is  a  diplococciis 
close  resemblance  to  the  meningococcus  and  the  pneumococens.     It  is  a  nor 
mal  habitant  of  the  throat  and  bronchial  secretions  of  many  persons.    It 
acute  inflammatory  conditions  of  the  upper  air  passages  it  is  found,  some 
times  in  almost  pure  culture,  in  the  sputum.     It  is  readily  cultivated. 

Prevailing  most  extensively  in  the  cliangeable  weather  of  the  spring 
early  winter,  coryza  may  occur  in  epidemic  form,  many  eases  arising  in 
community  within  a  few  weeks,  outbreaks  which  are  very  like  though  lea 
intense  than  the  epidemic  inHuenza.    More  often  it  is  a  local  outbreak  among 
tlic  members  of  a  house  or  of  a  school. 

Symptoms.— The  patient  feels  indisposed,  perhaps  chilly,  has  slight  head 
ache,  and  sntn^zes  fre([uently.  In  severe  cases  there  are  pains  in  the  back  anil 
limbs.  There  is  usually  slight  fever,  the  temperature  rising  to  101**  F,  The 
pulse  is  qwick,  the  skin  is  dry,  and  there  are  all  the  features  of  a  feverish 
attack.  At  first  the  mucous  membrane  of  the  nose  is  swollen,  "stuffed  up/' 
and  tlie  patient  has  to  lircathe  through  the  juouth.  A  thin,  clear,  irritating 
secretion  flows,  and  makes  the  edges  of  the  nostrils  sore.  The  mucous  mem- 
brane  of  the  tear-ducts  is  swollen,  so  that  the  eyes  weep  and  the  conjunctival 
are  injected.  The  sense  of  smell  and,  in  part,  the  sense  of  taste  are  logt.  With 
the  nasal  catarrh  there  is  sligltt  soreness  of  the  throiit  and  stiffness  of  the 
neck;  the  pharynx  looks  red  and  swollen,  and  sometimes  the  act  of  swallowing 
is  painfid.  Tlie  hirynx  also  may  be  involved  and  the  voice  becomes  husky  or 
is  even  lost  If  the  inflammation  extends  to  the  Eustachian  tubes  the  hearing 
may  be  impaired*  In  more  severe  cases  there  are  bronchial  irritation  and 
cough.  Occasionally  there  is  an  outbreak  of  labial  or  nasal  herpes.  Usually 
within  thirty-six  hours  the  nasal  secretion  becomes  turbid  and  more  profuse, 
the  swelling  of  the  mucosa  subsides,  the  patient  gradually  becomes  able 
breathe  through  the  nostrils,  and  within  four  or  five  days  the  symptoms 
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tppear,  with  the  exception  of  the  increased  discharge  from  the  nose  and  upper 
pharynx.  There  are  rarely  any  bad  effects  from  a  simple  coryza.  When  the 
attadffl  are  frequently  repeated  the  disease  may  become  chronic. 

IKigiiouB. — The  diagnosis  is  always  easy,  but  caution  must  be  exercised 
M  the  initial  catarrh  of  measles  or  severe  influenza  should  be  mistaken  for 
the  simple  eoTjza., 

Xreatment. — Many  attacks  are  so  mild  that  the  patients  are  able  to  be 
about  and  attend  to  their  work.  If  there  are  fever  and  constitutional  dis- 
turbance, the  patient  should  be  kept  in  bed  and  should  take  a  simple  fever 
mixture,  and  at  night  a  drink  of  hot  lemonade  and  a  full  dose  of  Dover's 
powder.  Many  persons  find  great  benefit  from  the  Turkish  bath.  For  the 
distressing  sense  of  tightness  and  pain  over  the  frontal  sinuses,  cocaine  is  very 
nfleful  and  sometimes  gives  immediate  relief.  The  4-per-cent.  solution  may 
he  injected  into  the  nostrils  or  cotton  wool  soaked  in  it  may  be  inserted  into 
them.  Later  the  snufF  recommended  by  Ferrier  is  advantageous,  composed 
of  morphia  (gr.  ij),  bismuth  (3  iv),  acacia  powder  (3  ij).  This  may  occa- 
siomdly  be  blown  or  snuflfed  into  the  nostrils.  The  fluid  extract  of  hamamelis, 
"muffed"  from  the  hand  every  two  or  three  hours,  is  much  better. 

A  vaccine  treatment  has  been  introduced  and  may  be  tried  in  persons  sub- 
ject to  recurring  colds. 


XVI.     FEBRICULA— EPHEMERAL  FEVER 

Selnitioii. — Fever  of  slight  duration,  probably  depending  upon  a  variety 
of  causes,  some  autogenous,  others  extrinsic  and  bacterial. 

A  febrile  paroxysm  lasting  for  twenty-four  hours  and  disappearing  com- 
pletely is  spoken  of  as  ephemeral  fever.  If  it  persists  for  three,  four,  or 
more  days  without  local  affection  it  is  referred  to  as  febricula. 

The  cases  may  be  divided  into  several  groups : 

(a)  Those  which  represent  mild  or  abortive  types  of  the  infectious  dis- 
eases. It  is  not  very  unusual,  during  an  epidemic  of  typhoid,  scarlet  fever, 
or  measles,  to  see  patients  with  some  of  the  prodromal  symptoms  and  slight 
fcver,  which  persist  for  two  or  three  days  without  any  distinctive  features. 
Possibly,  as  Kahler  suggests,  some  of  the  cases  of  transient  fever  are  due  to 
the  rheumatic  poison. 

(6)  In  a  larger  and  perhaps  more  important  group  of  cases  the  svmp- 
toms  develop  with  dyspepsia.  In  children  indigestion  and  gastro-intestinal 
catarrh  are  often  accompanied  by  fever.  Possibly  some  instances  of  longer 
duration  may  be  due  to  the  absorption  of  certain  toxic  substances.  Slight 
fever  has  been  known  to  follow  tlie  eating  of  decomposing  substances  or  the 
drinking  of  stale  beer;  but  the  gastric  juice  has  remarkable  antiseptic  prop- 
frties,  and  the  frequency  with  which  persons  take  from  choice  articles  which 
are  '^igh*'  shows  that  poisoning  is  not  likely  to  occur  unless  there  is  existing 
gastro-intestinal  disturbance. 

(c)  Cases  which  follow  exposure  to  foul  odors  or  sewer  gas.  That  a  febrile 
paroxysm  may  follow  a  prolonged  exposure  to  noxious  odors  has  long  been 
recoj^ized.  The  cases  which  have  been  described  under  this  heading  are  of 
two  kinds:  an  acute,  severe  form  with  nausea,  vomiting,  colic,  and  fever. 
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followed  perhaps  by  a  condition  of  collapse  or  coma ;  secondly,  a  form  of 
low  fever  with  or  without  chills.  A  good  deal  of  doubt  still  exists  in  the 
minds  of  tlie  profession  about  these  cases  of  so-called  sewer-gas  poisoning. 
It  is  a  notorious  fact  that  workers  in  sewers  are  remarkably  free  from  disease, 
and  in  many  of  the  cases  which  have  been  reported  the  illness  may  have  been 
only  a  coincidence.  There  are  instances  in  which  persons  have  been  taken 
ill  with  vomiting  and  slight  fever  after  exposure  to  the  odor  of  a  very  offenrive 
post  mortem.  \Vhether  true  or  not,  the  idea  is  firmly  implanted  in  the  minds 
of  the  laity  that  very  powerful  odors  from  decomposing  matters  may  produce 
sickness. 

(d)  Many  cases  doubtless  depend  upon  slight  unrecognized  lesions,  such  as 
tonsillitis  or  occasionally  an  abortive  or  larval  pneumonia.  Children  are 
much  more  frequently  affected  than  adults. 

The  symptoms  set  in,  as  a  rule,  abruptly,  though  in  some  instances  there 
may  have  been  preliminary  malaise  and  indisposition.  Headache,  loss  of  ap- 
petite, and  furred  tongue  are  present.  The  urine  is  scanty  and  high-colored, 
the  fever  ranges  from  101°  to  103®,  sometimes  in  children  it  rises  hi^er. 
The  cheeks  may  be  flushed  and  the  patient  has  the  outward  manifestations  ol 
fever.  In  children  there  may  be  bronchial  catarrh  with  slight  cough.  Herp« 
on  the  lips  is  a  common  symptom.  Occasionally  in  children  the  cerebral 
symptoms  are  marked  at  the  outset,  and  there  may  be  irritation,  restlessness 
and  nocturnal  delirium.  The  fever  terminates  abruptly  by  crisis  from  th( 
second  to  the  fourth  day ;  in  some  instances  it  may  continue  for  a  week. 

The  diagnosis  generally  rests  upon  the  absence  of  local  manifestations 
particularly  the  characteristic  skin  rashes  of  the  eruptive  fevers,  and,  most 
important  of  all,  the  rapid  disappearance  of  the  pyrexia.  The  cases  mos 
readily  recognized  are  those  with  acute  gastro-intestinal  disturbance. 

The  treatment  is  that  of  mild  pyrexia — ^rest  in  bed,  a  laxative,  and  a  feve; 
mixture  containing  nitrate  of  potassium  and  sweet  spirits  of  nitre. 


ZVn.     INFECTIOUS  JAUNDICE 

{Epidemic  Catarrhal  Jaundice;  Weil's  Disease) 

Local  and  widespread  outbreaks  of  jaundice  have  been  known  for  years 
Three  or  four  cases  may  occur  in  one  house,  or  many  persons  in  an  inatitu 
tion  are  attacked,  or  the  disease  becomes  widespread  in  a  community.  Ii 
Great  Britain  this  epidemic  form  is  rare.  In  the  United  States  many  out 
breaks  have  occurred.  It  prevailed  extensively  in  North  Carolina  in  189d 
1900,  and  a  fatal  case  of  that  epidemic  came  under  my  observation.  In  Syria 
in  Greece,  in  Egypt  (Sandwith),  in  India  (S.  Anderson),  and  in  South  Afria 
during  the  Boer  war  (H.  B.  Matheas)  epidemics  have  been  described.  I 
has  prevailed  most  frequently  in  the  summer  months.  The  symptoms  are  a 
first  gastric,  then  fever  follows  (with  the  usual  concomitants)  and  jaundice 
which  may  be  slight  or  very  intense,  and  as  a  rule  albuminuria.  The  live; 
and  spleen  enlarge,  and  in  severe  forms  there  are  nervous  symptoms  an< 
haemorrhages.  There  is  often  a  secondary  fever.  The  attack  lasts  from  tei 
days  to  three  weeks.    The  course  is  usually  favorable ;  fatal  cases  are  rare  ii 
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the  United  States  and  in  India  and  South  Africa^  but  in  the  Greek  Hospital 
it  Alexandria  the  death-rate  was  32  among  300  eases  (Sandwith). 

In  1886  Weil  described  a  disease  characterized  by  the  features  just  men- 
tioned, but  the  cases  occurred  in  groups,  and  a  very  large  proportion  in 
bntchers.  It  is  probable  there  are  several  lypes  of  acute  infectious  jaundice. 
The  etiology  is  unknown.  Some  epidemics  have  been  associated  with  para- 
typhoid bacillus  infection.  The  proteus  has  been  described  in  connection  with 
WeiFs  disease.  In  the  fatal  case  from  North  Carolina  the  autopsy  threw  no 
light  on  the  nature  of  the  disease.  The  proteus  was  isolated  from  the  liver 
and  kidney,  and  four  other  organisms  from  various  parts.  It  is  possible  that 
acute  catarrhal  jaundice  is  a  mild  infection,  representing  the  sporadic  form 
of  the  disease. 

ZVm.     BULK-SICKNESS 

This  remarkable  disease  prevails  in  certain  districts  of  the  United  States, 
west  of  the  Alleghany  Mountains,  and  is  connected  with  the  affection  in  cattle 
known  as  the  trembles.  It  prevailed  extensively  in  the  early  settlements 
in  certain  of  the  Western  States  and  proved  very  fatal.  The  general  opinion 
is  that  it  is  communicated  to  man  only  by  eating  the  flesh  or  drinking  the 
milk  of  diseased  animals.  The  butter  and  cheese  are  also  poisonous.  In  ani- 
mals, cattle  and  the  young  of  horses  and  sheep  are  most  susceptible.  It  is 
stated  that  cows  giving  milk  do  not  themselves  show  marked  symptoms  unless 
driTen  rapidly,  and,  according  to  GrafF,  the  secretion  may  be  infective  when 
the  disease  is  latent.  When  a  cow  is  very  ill,  food  is  refused,  the  eyes  are 
injected,  the  animal  staggers,  the  entire  muscular  system  trembles,  and  death 
occurs  in  convulsions,  sometimes  with  great  suddenness.  The  disease  is  most 
frequent  in  new  settlements. 

In  man  the  symptoms  are  those  of  a  more  or  less  acute  intoxication.  After 
a  few  days  of  uneasiness  and  distress  the  patient  is  seized  with  pains  in  the 
stomach,  nausea  and  vomiting,  fever  and  intense  thirst.  There  is  usually 
obstinate  constipation.  The  tongue  is  swollen  and  tremulous,  the  breath  is 
extremely  foul,  and,  according  to  Graflf,  is  as  characteristic  of  the  disease  as 
is  the  odor  in  small-pox.  Cerebral  symptoms — restlessness,  irritability,  coma, 
and  convulsions — are  sometimes  marked,  and  there  may  gradually  be  pro- 
duced a  typhoid  state  in  which  the  patient  dies. 

The  duration  of  the  disease  is  variable.  In  the  most  acute  form  death 
occurs  within  two  or  three  days.  It  may  last  for  ten  days,  or  even  for  three 
or  four  weeks.  Graff  states  that  insanity  occurred  in  one  case.  The  poisonous 
nature  of  the  flesh  and  of  the  milk  has  been  demonstrated  experimentally. 
An  ounce  of  butter  or  cheese,  or  four  ounces  of  the  beef,  raw  or  boiled,  given 
three  times  a  day,  will  kill  a  dog  within  six  days.  Fortunately,  the  disease 
htt  become  rare.  No  definite  pathological  lesions  are  known.  Jordan  and 
Harris  have  studied  a  New  Mexico  epidemic  (1908)  and  have  found  a  bacillus 
(ft  laciimarbi)  with  cultures  of  which  the  disease  may  be  reproduced  in  other 
animals. 
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XTX.     GLANDULAR  FEVER 

Definition. — ^An  infectious  disease  of  children,  developing,  as  a  rule, 
out  premonitory  signs,  and  characterized  by  slight  redness  of  the  throat, 
fever,  swelling  and  tenderness  of  the  lymph-glands  of  the  neck,  partic 
those  behind  the  sterno-cleido-mastoid  muscles.  The  fever  is  of  short 
tion,  but  the  enlargement  of  the  glands  persists  for  from  ten  days  to 
weeks. 

In  children  acute  adenitis  of  the  cervical  and  other  glands  with  fev 
been  noted  by  many  observers,  but  Pfeiffer  in  1889  called  special  att 
to  it  under  the  name  of  Druesenfieber.  He  described  it  as  an  infectioi 
ease  of  young  children  between  the  ages  of  five  and  eight  years,  charad 
by  the  above-mentioned  symptoms.  Since  PfeiflEert  paper  a  good  deal  o: 
has  been  done  in  connection  with  the  subject,  and  in  the  United  Statec 
and  Hamill,  and  in  England  Dawson  Williams,  have  more  particularly  e 
sized  the  condition. 

Etiology. — It  may  occur  in  epidemic  form.  West,  of  Bellaire, 
described  an  epidemic  of  96  cases  in  children  between  the  ages  of  seven  n 
and  tliirteen  years.  Bilateral  swelling  of  the  carotid  lymph-glands  was  i 
marked  feature.  In  tliree-fourths  of  the  cases  the  post-cervical,  inguins 
axillary  glands  were  involved.  The  mesenteric  glands  were  felt  in  37 
the  spleen  was  enlarged  in  57,  and  the  liver  in  87  cases.  Coryza  was  not 
ent,  and  there  were  no  bronchial  or  pulmonary  symptoms.  Cases  oo 
between  the  months  of  October  and  June.  The  nature  of  the  infectic 
not  been  determined. 

Symptoms. — The  onset  is  sudden  and  the  first  complaint  is  of  pi 
moving  the  head  and  neck.  There  may  be  nausea  and  vomiting  and  al 
nal  pain.  The  temperature  ranges  from  101**  to  103**.  The  tonsils  n 
a  little  red  and  the  lymphatic  tissues  swollen,  but  the  throat  symptoi 
quite  transient  and  unimportant.  On  the  second  or  third  day  the  en 
glands  appear,  and  during  the  course  they  vary  in  size  from  a  pea  to  a 
egg.  They  are  painful  to  the  touch,  but  there  is  rarely  any  redness  or 
ing  of  the  skin,  though  at  times  there  is  some  puffincss  of  the  subcut 
tissues  of  the  neck,  and  there  may  be  a  little  difficulty  in  swallowinj 
some  instances  there  has  been  discomfort  in  the  chest  and  a  paroxysmal 
indicating  involvement  of  the  tracheal  and  bronchial  glands.  The  8v 
of  the  glands  persists  for  from  two  to  three  weeks.  Among  the  serioi 
tures  of  the  disease  are  the  termination  of  the  adenitis  in  suppuration, 
seems  rare  (though  Neumann  has  met  witli  it  in  13  cases),  and  hsemor 
nephritis.  Acute  otitis  media  and  retro-pharyngeal  abscess  have  alsc 
reported. 

The  outlook  is  favorable.  West  suggests  the  use  of  small  doses  of  o 
during  the  height  of  tlie  trouble. 

XX.     MILIARY   FEVER— SWEATING  SICKNESS 

The  disease  is  characterized  bv  fever,  profuse  sweats,  and  an  erupt 
miliary  vesicles.     It  prevailed  and  was  very  fatal  in  England  in  the  fif 
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tnd  sixteenth  centuries,  and  was  made  the  subject  of  an  important  memoir 
by  Johannes  Caius,  1552.  Of  late  years  it  has  been  confined  entirely  to  cer- 
tain districts  in  France  (Picardy)  and  Italy.  An  epidemic  of  some  extent 
occurred  in  France  in  1887.  Hirsch  gives  a  chronological  account  of  194 
epidemics  between  1718  and  1879,  many  of  which  were  limited  to  a  single 
Tillage  or  to  a  few  localities.  Occasionally  the  disease  has  become  widely 
spread.  Slight  epidemics  have  occurred  in  Germany  and  Switzerland.  Within 
the  past  few  years  there  have  been  several  small  outbreaks  in  Austria.  They 
are  usually  of  short  duration,  lasting  only  for  three  or  four  weeks — sometimes 
not  more  than  seven  or  eight  days.  As  in  influenza,  a  very  large  number  of 
pefBOOB  are  attacked  in  rapid  succession.  In  the  mild  cases  there  is  only  slight 
feTer,  with  loss  of  appetite,  and  erythematous  eruption,  profuse  perspiration, 
ind  an  outbreak  of  miliary  vesicles.  The  severe  cases  present  the  symptoms 
of  intense  infection— delirium,  high  fever,  profound  prostration,  and  haemor- 
ifaage.  The  death-rate  at  the  outset  of  the  disease  is  usually  high,  and,  as 
18  80  graphically  described  in  the  account  of  some  of  the  epidemics  of  the 
middle  ages,  death  may  occur  in  a  few  hours. 

ZZL    FOOT-AND-MOUTH    DISEASE— EPIDEMIC    STOMATITIS- 

APHTHOUS  FEVER 

Foot-and-mouth  disease  is  an  acute  infectious  disorder  met  with  chiefly 
in  cattle,  sheep,  and  pigs,  but  attacking  other  domestic  animals.  It  is  of 
extraordinary  activity,  and  spreads  with  'lightning  rapidit/^  over  vast  terri- 
tories, causing  very  serious  losses.  In  cattle,  after  a  period  of  incubation  of 
three  or  five  days,  the  animal  becomes  feverish,  the  mucous  membrane  of  the 
mouth  swells,  and  little  grayish  vesicles  the  size  of  a  hemp  seed  begin  to  de- 
velop on  the  edges  and  lower  portion  of  the  tongue,  on  the  gums,  and  on  the 
mncouB  membrane  of  the  lips.  They  contain  at  first  a  clear  fiuid,  which 
becomes  turbid,  and  then  they  enlarge  and  gradually  become  converted  into 
superficial  ulcers.  There  is  ptyalism,  and  the  animals  lose  fiesh  rapidly.  In 
the  cow  the  disease  is  also  frequently  seen  about  the  udder  and  teats,  and  the 
milk  becomes  yellowish-white  in  color  and  of  a  mucoid  consistency. 

The  transmission  to  man  is  by  no  means  uncommon,  and  several  impor- 
tant epidemics  have  been  studied  in  the  neighborhood  of  Berlin.  In  Zuill's 
translation  of  Friedberger  and  Frohner's  Pathology  and  Tlierapeutics  of 
Domestic  Animals  (Philadelphia,  1895)  the  disease  is  thus  described:  "In 
man  the  symptoms  are:  fever,  digestive  troubles,  and  vesicular  eruption  upon 
the  lips,  the  buccal  and  pharyngeal  mucous  membranes  (angina).  The  dis- 
««e  does  not  seem  to  be  transmissible  through  the  meat  of  diseased  animals." 

In  widespread  epidemics  there  has  been  sometimes  a  marked  tendency 
to  hffmorrhages.  The  disease  runs,  as  a  rule,  a  favorable  course,  but  in 
Siejfera  report  of  an  epidemic  the  mortality  was  8  per  cent. 

\^'hen  epidemics  are  prevailing  in  cattle  the  milk  should  be  boiled,  and 
the  proper  prophylactic  measures  taken  to  isolate  both  the  cattle  and  the 
individuals  who  come  in  contact  with  them. 
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XXn.     PSITTACOSIS 

A  disease  in  birds,  characterized  by  loss  of  appetite,  weakness,  diarrhoei, 
convulsions,  and  death.  In  Germany,  France,  and  Italy  a  disease  in  mn 
characterized  by  an  atypical  pneumonia,  great  weakness  and  depression,  and 
signs  of  a  profound  infection  has  been  ascribed  to  contagion  from  birds,  jw- 
ticularly  parrots.  There  liave  usually  been  house  epidemics  with  a  very  lu|^ 
rate  of  mortality.  A  few  cases  have  been  reported  in  England,  and  Vickm, 
of  Boston,  has  reported  three  probable  cases.    The  bacteriology  is  still  doubtfd 


XXm.     ROCKY  MOUNTAIN  SPOTTED  FEVER;  TICK  FEVIE 

In  the  Bitter-root  Valley  of  Montana  and  in  the  mountains  of  Idaho, 
Nevada,  and  Wyoming  there  is  an  acute  infection  characterized  by  chill,  fern, 
pains  in  back  and  bones,  and  a  macular  rash,  becoming  hsemorrhagic.  It  ii 
estimated  that  seven  or  eight  hundred  cases  occur  annually,  with  75  or  80 
deaths.  It  was  reported  upon  occasionally  by  army  surgeons— e.  g..  Wood- 
but  nothing  definite  was  known  until  the  careful  studies  of  Wilson  and  Chaf« 
ning  (1902),  who  described  a  piroplasma  in  the  blood,  and  believed  the  di» 
ease  to  be  transmitted  by  ticks.  This  latter  point  has  been  confirmed,  but  tin 
existence  of  the  piroplasma  is  doubtful.  The  studies  of  King  and  Bicketti 
have  demonstrated  beyond  doubt  the  transmission  of  the  disease  by  the  tiA 
Dermacentor  occidenUiUs,  but  the  true  parasite  has  not  been  determined.  Th 
tick  is  widely  distributed  over  the  Rocky  Mountain  regions  as  far  south  i 
New  Mexico.  It  lives  on  the  larger  domestic  animals,  cattle  and  horses,  an 
is  in  this  way  brought  into  close  proximity  with  human  beings.  The  diseu 
is  readily  given  to  the  guinea-pig  and  monkey,  and  is  transmissible  from  oi 
animal  to  another  by  the  bite  of  the  tick.  Immunity  is  given  by  an  attad 
and  in  animals  this  is  transmitted  to  the  young.  After  an  incubation  of  froi 
three  to  ten  days  the  disease  begins  with  a  chill,  fever,  and  severe  pains  in  tt 
limbs.  The  rash  appears  from  the  second  to  the  seventh  day,  is  macula 
dark,  and  becomes  ha?morrhagic.  Illustrations  of  it  show  a  rash  not  unlil 
that  of  typhus.  The  skin  is  often  swollen.  Haemorrhages  from  the  mucoi 
membranes  are  not  uncommon.  The  temperature  range  is  from  103**  i 
105**  F.,  and  at  the  height  of  the  disease  there  is  delirium  and  stupor.  Coi 
valescence  begins  in  the  fourth  week.  The  death-rate  is  high  for  an  empti' 
fever,  reaching  70  per  cent,  in  Montana,  but  in  Idaho  it  is  not  more  thi 
2  or  3  per  cent.  As  a  prophylactic  measure,  destruction  of  the  ticks  by  di; 
ping  or  scouring  the  horses  and  cattle  should  be  carried  out.  The  treatmei 
is  that  of  an  acute  infection. 

XXIV.     SWINE  FEVEB 

A  few  cases  have  been  doseribed  from  accidental  inoculation  in  the  prep 
ration  of  cultures  and  in  making  post  mortenis  uj>on  pigs.  In  the  cour 
of  from  twelve  hours  to  three  days  there  is  swelling  of  the  fingers  of  tl 
affected  hand,  which  have  a  blue-red  color,  and  small  nodules  fonn.     In  son 


finces  the  course  has  been  like  that  of  a  pamful  errthema  migrans^ 
lling  of  the  lymph-glaeds.     A  speeiiic  serum  luis  beeo  used  witli  suc- 
[  tm  in  several  cases. 

XXV.     RAT-BITE  FEVER 


A  remarkaUle  infection,  following  rat-bite^  characterized  by  brief  febrile 

I  pimysins  which  may  recur  at  interval  for  months. 

Tlic  disease  has  been  known  in  China  and  Japan  for  several  centuries. 
Attention  has  been  called  to  it  in  this  country  by  H order  and  in  the  United 
Slittti  by  Proescher.  In  a  recent  statistical  account  from  the  Inslitution  for 
hfedifjtuf  Pise(Mei^  it  appears  that  there  have  been  40  cases  in  Japan  in  the 
ptet  thirteen  years.  The  featurefl  are  %'ery  nuosiuiL  There  is  a  prolonged 
periocj  of  incubation,  lasting  in  some  cases  for  many  montlis.  The  wound, 
which  hm  run  the  ordinary  course  and  perhaps  healed,  becomes  Bwollen,  red, 

,  andmwjed;  an  ulcer  forms  and  the  regional  lymph-glands  are  involved.  The 
fever  setfi  in  suddenly  with  a  chill  and  lasts  three  or  four  days.  Wit!i  its  onset 
tkfe  IS  a  skin  rash,  either  erythema  or  a  blotchy  eruption  somewhat  re- 
•embling  measles.  The  patient  feels  very  ill,  there  may  be  pains  in  the 
rauscte  and  joints  and  souictimes  delirium.  After  persisting  far  a  few  days, 
the  tan|K^rature  falls  and  the  patient  feels  r|uite  well  again.  After  a  varying 
ifltmal  of  fn*ni  a  few  days  to  a  couple  of  weeks  the  attack  is  repeated,  and 
thii  may  go  on  for  several  months  or,  accord ing  to  tlic  Japanese  reports,  for 

I  (CTwal  vears.     The  outlook  is  favorable ;  among  the  49  Japanese  cases  only 
1  died. ' 
In  Hordere  last  case  the  boy  was  hitten  on  September  15th.     From  Ooto- 

I  Wiirh  to  11th,  on  the  13th,  14th,  ITth,  18th,  l!Hh,  23d,  24th,  25th,  28th  to 
30lh,  and  November  4th,  5th,  and  flth,  lie  had  attacks  of  fever,  the  teniper- 
tturt  rising  to  between  104*^  and  105°  F.,  and  once  reaching  nearly  10(1^, 
Etch  attack  was  associated  witli  a  rash. 

Tlie  nature  of  the  disease  is  unknown.  It  is  probably  protozoal,  and  in 
one  of  Ilorder^s  cases  spirilla  were  seen.  Ogata  describes  a  sporozoan  para- 
site, and  Proescher  a  bacillus. 

Tkeatment.^ — ^The  wound  should  be  cauterized,  and  the  febrile  paroxysms 
iwitod  Bymptomatically. 


SECTION    II 

DISEASES   DUE   TO  PHYSICAL  AGENTS 

I.     SUNSTROKE;  HEAT  EXHAUSTION 

{Inmlation,  Thennic  Fever,  Siriasts) 

Deflnition. — Under  llii'se  leruis  are  comprisuil  certain  raanifestatiom  fol 
lowing  exposure  to  excessive  lietit,  of  which  tbenaie  fever,  or  eunstroke,  heftl 
exhanstion,  and  heat  cramps  are  the  common  forms. 

History. — It  is  one  of  the  oldest  of  recognized  dis^ea&es.  Tlie  case  of  tbi 
son  of  the  Shunammite  woman  (2  Kings,  lY)  is  perhaps  the  oldest  on 
record.  The  Arabians  called  the  symptoms  due  to  excessive  heart  *\Siriaii»r 
after  Sirius  tfie  Bog  Star*  Cardan  recognized  it  in  the  sixt^eenth  century  aid 
thought  it  was  apoplexy  due  to  heat — morbus  attonitus.  In  the  eigliteenti 
century  Boerbaave  regarded  it  as  pbrenitis.  It  was  not  until  the  nineteenth 
century  that  the  Anglo-Indian  surgeons  and  the  physicians  of  the  Taited 
States  gave  us  a  full  knowledge  of  the  different  affections  due  to  excessi 
heat  Various  classifications  have  been  suggested,  but  two  chief  forms  ari 
everywhere  recognized — heat  exhaustion  and  thennie  fever  or  sunstroke— 1« 
wbicli  recently  Edsall  has  added  the  remarkable  heat  cramps  which  occur  il- 
persons  working  under  very  high  external  temperatures. 

Distribution.  ^Sunstroke  occurs  in  the  tropics  and  in  temperate  regiolHj 
during  {vrotracted  heat  waves.  It  is  very  common  in  the  Atlantic  Coiit 
cities  of  the  United  States  during  the  hot  spells  of  summer.  In  New  Yorl 
and  Philadelphia  many  hundreds?  of  cases  may  occur  daily.  It  has  not  bed 
common  in  Panama.  During  1910  no  deatli  from  it  was  recorded  amom 
nearly  50,000  employees.  Heat  exiiaiistion  is  freciuently  met  with 
conditions  similar  to  those  in  wbicli  sunstroke  takes  place,  and  it  is  also  a  not 
infrequent  affection  in  the  engine-rooms  of  the  large  modern  steamships,  \^ 
often  in  foundries. 

Heat  Exhaustion, — In  the  tropics  and  in  temperate  regions  during  pr* 
traeted  heat  waves  numy  persons  become  depressed  physically  and  are  imabi 
to  work  or  take  nourishment.  In  children  the  condition  is  very  often 
ciatcd  with  gastro-intestinal  disturbances  and  fever.  The  true  heat  gynco] 
is  specially  seen  in  persons  who  liave  not  been  in  good  health  or  who  are  ift- 
temperate.  The  heat  may  h<^  that  of  the  sun  or  urtiftcial  heat,  as  in  tbc 
engine-rooms  of  the  iarge  sti^amei'i?.  The  symptoms  begin  with  giddine^ 
nausea,  an  uncertain,  staggering  gait ;  there  is  pallor,  the  pul^  is  small,  tb« 
heart's  action  m^cak,  and  the  patient  may  quickly  become  unconscious.  Ei- 
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tenmlly  the  body  may  be  clammy,  with  sweat,  but  as  a  rule  the  rectal  temper- 
itnre  is  decreased.  In  the  axilla  it  may  be  as  low  as  95°  or  96°  P.  From 
dight  attacks,  such  as  are  seen  in  the  steamships,  the  patients  recover  rapidly 
when  brought  on  deck ;  in  other  cases  the  unconsciousness  may  end  in  deep 
coma  and  death. 

Thermic  Fever.  — This  is  more  common  in  men  than  in  women  and  chil- 
dren, and  is  principally  seen  in  persons  who  work  in  very  high  external  tem- 
peratures, and  who  are  too  heavily  clad,  or  who  are  addicted  to  alcohol.  In 
India  regiments  on  the  march  are  not  infrequently  attacked.  It  is  more  com- 
mon in  Europeans  than  in  the  dark  races,  but  in  the  United  States  negroes 
are  often  attacked. 

Morbid  Anatomy  and  Pathology. — Rigor  mortis  occurs  early.  Putre- 
factive changes  may  come  on  with  great  rapidity.  The  venous  engorgement 
is  extreme,  particularly  in  the  cerebrum.  Tlie  left  ventricle  is  contracted 
(Wood)  and  the  right  chamber  dilated.  The  blood  is  usually  fluid;  the  lungs 
are  intensely  congested.  Parenchymatous  changes  occur  in  the  liver  and 
kidneys. 

Stmptomb. — Many  observers  have  called  attention  to  a  fever  in  the  tropics 
which  lasts  for  a  few  days,  with  no  special  symptoms  other  than  those  of 
pyrexia  and  weakness.  As  already  mentioned,  this  may  be  simply  heat  ex- 
haustion. It  is  not  uncommon  in  the  Southern  States,  particularly  in  Flor- 
ida and  the  Carolinas,  when  it  may  be  mistaken  for  malaria  or  mild  typhoid 
fever.  John  Guit6ras,  who  has  unrivalled  knowledge  of  tropical  affections, 
regards  these  conditions  as  directly  due  to  prolonged  high  external  tem- 
peratures. 

The  patient  may  be  struck  down  and  die  within  an  hour,  with  symptoms 
of  heart-failure,  dyspnoea,  and  coma.  This  form,  sometimes  known  as  the 
aaphyxial,  occurs  chiefly  in  soldiers  and  is  graphically  described  by  Parkes. 
Death  indeed  may  be  almost  instantaneous,  the  victims  falling  as  if  struck 
upon  the  head.  The  more  usual  form  comes  on  during  exposure,  with  pain 
in  the  head,  dizziness,  a  feeling  of  oppression,  and  sometimes  nausea  and 
vomiting.  Visual  disturbances  are  common,  and  a  patient  may  have  col- 
ored vision.  Diarrhoea  or  frequent  micturition  may  supervene.  Insensi- 
bility follows,  which  may  be  transient  or  which  deepens  into  a  profound  coma. 
The  patients  are  usually  admitted  to  hospital  in  an  unconscious  state,  with 
the  face  flushed,  the  skin  hot,  the  pulse  rapid  and  full,  and  the  tempera- 
ture ranging  from  107°  to  110°  F.,  or  even  higher.  F.  A.  Packard  states 
that,  of  the  31  cases  admitted  to  the  Pennsylvania  Hospital  in  the  summer  of 
1^7,  in  a  majority  of  them  the  temperature  was  between  110°  and  111°  F. 
In  one  case  the  temperature  was  112°  F.  The  breathing  is  labored  and  deep, 
wmetimes  stertorous.  Usually  there  is  complete  relaxation  of  the  muscles, 
hut  twitchings,  jactitation,  or  very  rarely  convulsions  may  occur.  The  pupils 
roay  at  first  be  dilated,  but  by  the  time  the  patients  are  admitted  to  hospital 
they  are  (in  a  majority)  extremely  contracted.  Petechiae  may  be  present  upon 
fte  skin.  In  the  fatal  cases  the  coma  deepens,  the  cardiac  pulsations  bceoine 
more  rapid  and  feeble,  the  breathing  becomes  hurried  and  sliallow  and  of  the 
Hieyne-Stokes  type.  The  fatal  termination  may  occur  within  twenty-four  or 
thirty-aix  hours.  Favorable  indications  are  the  return  of  consciousness  and 
*  Wl  in  the  fever.     The  recovery  in  these  cases  may  be  complete.     In  other 
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instances  there  are  remarkable  af ter-eflfects,  the  most  constant  of  wh 
permanent  inability  to  bear  high  temperatures.  Such  patients  beco] 
uneasy  when  the  thermometer  reaches  80°  F.  in  the  shade.  Loss 
power  of  mental  concentration  and  failure  of  memory  are  more  const 
very  troublesome  sequelae.  Such  patients  are  always  worse  in  the  hot 
Occasionally  there  are  convulsions,  followed  by  marked  mental  dist 
Dercum  has  described  peripheral  neuritis  as  a  sequence. 

Diagnosis. — It  is  rarely  difficult  to  distinguish  thermic  fever  f 
malignant  types  of  malaria  and  from  the  various  other  forms  of  com 
diagnosis  in  heat  exhaustion  or  thermic  fever  is  readily  made.    In 
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Chart  XIII. — C'ase  of  Sun-stbokb  Treated  by  the  Ice-bath;  Rboovi 


the  skin  is  moist,  pale,  and  cool,  the  pulse  small  and  soft,  and  eonsc 
may  remain  till  near  the  end;  whereas  in  the  other  there  is  high  fe 
early  unconsciousness. 

Pkoi^.xosis, — In  the  old,  the  infirm,  and  in  alcoholic  subjects  the  c 
tality  during  a  very  hot  wave  may  be  as  high  as  30  or  40  per  cent. 
York  and  Philadelphia  the  death-rate  varies  ver\*  much  at  different 

Treatment. — In  heat  exhaustion  stimulants  should  be  given  fre 
if  the  temperature  is  below  normal  the  hot  bath  should  be  used.  A 
may  W  given  if  ntvessjiry.  In  thermic  fever  the  indications  are  U 
the  temperature  as  rapidly  as  p^viisible.  This  may  be  done  by  pad 
patient  in  a  K^th  with  iiv.  Rubbing  the  IhhIv  with  iee  was  practice 
New  York  ni>spital  by  Darraoh  in  lsr>T,  and  is  an  e3[eellent  proc« 
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lower  the  temperature  rapidly.  Ice-water  enemata  may  also  be  employed. 
At  the  Pemwylvania  Hospital  in  the  summer  of  1887  the  ice-pack  was  used 
with  great  advantage.  Of  31  cases  only  12  died,  results  probably  as  satis- 
factory as  can  be  obtained,  considering  that  many  of  the  patients  are  almost 
moribund  when  brought  to  hospital.  They  should  be  compared  with  Swift's 
statistics,  in  which,  of  150  cases,  78  died.  In  the  cases  in  which  the  symp- 
toms are  those  of  intense  asphyxia,  and  in  which  death  may  take  place  in  a 
few  minutes,  free  bleeding  should  be  practiced,  a  procedure  which  saved  Weir 
Mitchell  when  a  young  man.  For  the  convulsions,  chloroform  should  be 
given  at  once.  Of  other  remedies,  the  antipyretics  have  been  employed,  and 
may  be  given  when  there  is  any  special  objection  to  hydrotherapy,  for  which, 
however,  they  cannot  be  substituted. 

Heat  Crampa. — Persons  who  use  the  muscles  while  exposed  to  a  very  high 
temperature  are  liable  to  attacks  of  severe  cramp.  The  condition,  which  has 
betn  described  very  thoroughly  by  Edsall,  occurs  principally  in  stokers  in  the 
furnace-rooms  of  steamships  and  in  workers  in  iron  foundries.  The  spasms 
ocrur  spontaneously,  chiefly  in  the  muscles  of  the  calves,  the  arms,  and  some- 
times in  the  abdomen;  they  are  often  of  great  intensity  and  very  painful. 
A  movement,  pressure,  or  any  stimulus,  as  electricity,  may  send  the  muscle 
into  spasm  at  once.  In  addition  to  ordinary  cramps  there  are  sometimes 
fibrillary  contractions.  The  attacks  may  last  for  from  12  to  34  hours  and 
are  followed  by  muscular  soreness  and  sometimes  by  great  weakness. 


n.     CAISSON  DISEASE 

(Compressed  Air  Disease;  Diverts  Paralysis) 

Definition. — A  disease  of  caisson  workers  and  divers,  due  to  a  saturation 
of  the  tissues  with  N  under  the  increased  pressure.  If  the  decompression 
takes  place  quickly,  a  too-rapid  escape  of  the  N  as  bubbles  into  the  blood 
causes  air  embolism. 

History. — The  French  writers,  Bucquoy,  Foley,and  Bert,  first  studied  the 
disease.  Leyden  recognized  the  anatomical  changes.  A.  H.  Smith  and  others 
in  the  United  States  contributed  important  papers,  and  the  recent  studies 
of  Haldane,  I^onard  Hill,  and  Boycott  have  thrown  light  upon  the  etiology 
and  means  of  prevention. 

Etiology. — The  cases  are  met  with  chiefly  in  workers  in  caissons  and  tun- 
nels and  in  divers.  "The  higher  the  pressure  and  the  shorter  the  period  of 
decompression  the  greater  is  the  risk"  (Hill).  In  caissons  the  pressure  is 
rarely  30  to  35  pounds,  but  in  the  St.  Louis  bridge  the  pressure  reached  as 
Ijigh  as  45  to  50  pounds.  Divers  go  down  to  20  fathoms  with  a  pressure  of 
^pounds;  the  record  depth  attained  by  divers  is  210  feet  (Hill).  The  dis- 
ease may  also  occur  in  very  deep  mines. 

In  building  the  St.  Louis  bridge  across  the  Mississippi,  among  352  workers 
there  were  50  cases  of  paralysis  and  14  deaths.  In  making  the  Hudson 
River  tunnel  the  cases  were  very  numerous,  and  until  the  conditions  were  im- 
proved there  were  two  or  three  deaths  a  month. 

Pathology. — To  Hoppe-Seyler,  Bucquoy,  and  Paul  Bert  we  owe  a  rational 
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explanation  of  the  disease  as  due  to  gas  absorption.  During  compression  flie 
blood  passing  through  the  lungs  becomes  saturated  with  nitrogen,  which  ii 
carried  to  the  tissues  until  the  whole  body  is  saturated.  "The  mass  of  blood 
is  about  5  per  cent,  of  the  body,  and  the  capacity  of  the  tissues  to  dissolve  K 
is  estimated  by  Boycott  as  35  times  that  of  the  blood — in  a  fat  man  con- 
siderably more"  (Hill).  With  active  work  it  does  not  take  long  to  effect  ami- 
plete  saturation.  During  decompression  the  process  is  just  the  reverse.  "Th« 
blood  gives  up  N  to  the  alveolar  air  and  returns  to  the  tissues  for  more 
Those  organs  in  which  the  circulation  is  rapid  will  yield  up  their  N  quickly 

and  those  with  a  sluggish  circulation  slowly and  at  the  em 

of  decompression  a  condition  may  be  set  up  in  which  the  slow  tissues  stil 
hold,  say  3  per  cent,  of  N,  while  the  blood  can  dissolve  only  1  per  cent.  Herei] 
we  have  a  danger  of  bubbles  forming"  (Hill).  They  are  set  free  chiefly  ii 
the  fatty  tissues  and  in  the  venous  blood.  Experimentally  all  the  symptom 
can  be  produced  in  goats,  and  the  spinal  cord  may  contain  numerous  ai 
emboli.  This  was  the  anatomical  lesion  determined  by  Leyden,  who  foon 
Assuring  and  laceration  of  the  cord,  which  explains  the  paraplegia.  Pol 
monary  air  embolism  also  occurs  and  is  responsible  for  certain  features  c 
the  disease. 

Symptoms. — Within  from  half  an  hour  to  one  hour  after  leaving  tb 
caisson^  the  patient  may  have  headache,  giddiness  and  feel  faint,  symptono 
which  may  pass  off  and  leave  no  further  trouble.  In  other  instuices  tb 
patients  have  severe  pains  in  the  extremities,  usually  the  legs  and  the  abd( 
men,  sometimes  associated  with  nausea  and  vomiting — ^attacks  which  tb 
workmen  usually  speak  of  as  ^^the  bends."  The  pains  may  be  of  the  greatef 
intensity  and  associated  with  giddiness  and  vomiting.  The  paralysis,  usuall 
of  tlie  logs,  comes  on  rapidly,  and  varies  in  degree  from  a  slight  paralysis  t 
complete  loss  Ix^th  of  motion  and  sensation.  This  occurred  in  15  per  cent,  c 
A.  H.  Smith's  cases  and  in  61  per  cent,  of  the  St.  Louis  cases.  Monoplegi 
and  hemiplegia  are  rare.  In  extreme  instances  the  attacks  resemble  apoplexy 
the  patient  rapidly  becomes  comatose  and  death  occurs  in  a  few  hours.  Th 
paraplegia  may  be  permanent,  but  in  slight  cases  it  gradually  disappears  an 
recovery  may  be  complete. 

Prophylaxia. — The  only  safeguard  is  a  gradual  decompression,  whic 
obviates  the  risk  of  rapidly  setting  free  the  nitrogen  from  the  tissues.  Ha 
dane  and  his  colleaguo?  have  introiluced  what  they  call  the  "Stage  Method, 
which  is  now  widely  adopted  with  the  most  beneficial  results.  For  work  i 
very  high  pressures  tJie  shifts  should  be  short,  not  more  than  two  hours. 

Treatment  — The  caisson  workers  found  very  early  that  the  best  remedy  fc 
**tho  bends"  was  iinmoiliato  nxHmiprossion,  and  Andrew  H.  Smith  of  Ne^ 
York  intrtxliK-od  a  nunlioal  air-lock  for  tlie  Bnx)kl\Ti  bridge  workers.  Th 
workers  should  live  and  sKvp  not  far  fnmi  the  works,  where  such  an  aii 
lo^k  should  U^  pnnidiHi  for  iniiiuHiiato  treatment.  Cases  with  severe  symp 
toms  may  be  savinl  by  n\\Mnpn^<ion.  Hot  fomentations,  massage  and  h}!^ 
dermics  of  morphia  may  Iv  nec^'ssary  for  the  extreme  pains. 
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Ddinitioii. — An  illness  associated  with  adaptation  to  low  atmospheric 
pressures,  characterized  by  cyanosis,  nausea,  headache,  intestinal  disturbances, 
hyperpnoea  and  sometimes  fainting. 

Pftthology.  — The  symptoms  are  directly  referable  to  want  of  oxygen  pro- 
duced by  the  diminished  pressure  of  the  atmosphere.  Haldane,  Douglas  and 
Henderson  have  recently  made  an  exhaustive  study  of  the  process  of  accom- 
modation in  a  five  weeks'  residence  at  the  top  of  Pike's  Peak.  After  acclima- 
tizition  the  symptoms  above  mentioned  disappeared,  but  dyspnoea,  blueness 
ind  periodic  breathing  are  apt  to  follow  exertion.  The  alveolar  carbon  di- 
oxide pressure  was  reduced  from  about  40  mm.  to  about  27  mm.  during 
rest,  which  corresponded  to  an  increase  of  about  50  per  cent,  in  the  ventila- 
tion of  the  lung  alveoli.  As  has  long  been  known,  this  process  of  accommo- 
dation is  associated  with  a  remarkable  increase  in  the  red  blood  corpuscles 
and  haemoglobin  to  120  to  150  per  cent.  These  authors  conclude  that  the 
acclimatization  is  largely  due  to  increased  secretory  activity  of  the  alveolar  epi- 
thelium, to  the  greater  lung  ventilation  and  to  the  increased  haemoglobin 
production. 

Symptoms. — The  symptoms  just  given,  which  are  the  most  important,  pass 
away  gradually,  but  may  return  on  exertion.  In  feeble  persons  the  heart's 
action  may  be  weak  and  intermittent,  and  syncope  may  follow  any  effort. 
Whymper  in  the  ascent  of  Chimborazo  at  a  height  of  16,000  feet  had  head- 
ache, fever,  gasping  respiration  and  great  weakness.  Nausea,  vomiting,  bleed- 
ing at  the  nose,  ringing  in  the  ears  and  palpitation  are  not  infrequent  symp- 
toms. 


SECTION   III 
THE   INTOXICATIONS 

I    ALCOHOLISM 

(a)  Acute  Alcoholism. — When  a  large  quantity  of  alcohol  is  taken, 
influence  is  chiefly  on  the  nervous  system,  and  is  manifested  in  muscular  ii 
ordination,  mental  disturbance,  and,  finally,  narcosis.  The  individual  ] 
sents  a  flushed,  sometimes  slightly  cyanosed  face,  the  pulse  is  full,  resp 
tions  deep  but  rarely  stertorous.  The  pupils  are  dilated.  The  temperal 
is  frequently  below  normal,  particularly  if  the  patient  has  been  exposed 
cold.  Perhaps  the  lowest  reported  temperatures  have  been  in  cases  of 
sort.  An  instance  is  on  record  in  which  the  patient  on  admission  to  hosp 
had  a  temperature  of  24°  C.  (ca.  75°  F.),  and  ten  hours  later  the  temperal 
had  not  risen  to  91°  F.  The  unconsciousness  is  rarely  so  deep  that  the 
tient  cannot  be  rouse(i  to  some  extent,  and  in  reply  to  questions  he  mut 
incoherently.  Muscular  twitchings  may  occur,  but  rarely  convulsions.  ' 
breath  has  a  heavy  alcoholic  odor.  The  respirations  may  be  slow;  in 
case  they  were  only  six  in  the  minute. 

The  diagnosis  is  not  difficult,  yet  mistakes  are  frequently  made.  Pers 
are  brought  to  a  hospital  by  the  police  supposed  to  be  drunk  when  in  rea 
they  are  dying  from  apoplexy.  Too  great  care  cannot  be  exercised,  and 
patient  should  receive  the  benefit  of  the  doubt  In  some  instances  the  i 
take  has  arisen  from  the  fact  that  a  person  who  has  been  drinking  hea 
has  been  stricken  with  apoplexy.  In  this  condition  the  coma  is  usually  dee 
stertor  is  present,  and  there  may  be  evidence  of  hemiplegia  in  the  gra 
flaccidity  of  the  limbs  on  one  side.  The  diagnosis  will  be  considered  in 
section  upon  uraemic  coma. 

Dipsomania  is  a  form  of  acute  alcoholism  seen  in  persons  with  a  str 
hereditary  tendency  to  drink.     Periodically  the  victims  go  "on  a  spree," 
in  the  intervals  they  are  entirely  free  from  any  craving  for  alcohol. 

(b)  Chronic  Alcoholism. — In  moderation,  wine,  beer,  and  spirits  maj 
taken  throughout  a  long  life  without  impairing  the  general  health. 

The  poisonous  effects  of  alcohol  are  manifested  (1)  as  a  functional  poif 
as  in  acute  narcosis;  (2)  as  a  tissue  poison,  in  which  its  effects  are  seen 
the  parenchymatous  elements,  particularly  epithelium  and  nerve,  produc 
a  slow  degeneration,  and  on  the  blood  vessels,  causing  thickening  and  u 
mately  fibroid  changes;  and  (3)  as  a  checker  of  tissue  oxidation,  since  the  al 
hoi  is  consumed  in  place  of  the  fat.  This  leads  to  fatty  changes  and  soi 
times  to  a  condition  of  general  steatosis. 
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The  chief  effects  of  chronic  alcohol  poisoning  may  be  thus  summarized : 

Nervous  System. — Functional  disturbance  is  common.  Unsteadiness  of 
the  muscles  in  performing  any  action  is  a  constant  feature.  The  tremor  is 
best  seen  in  the  hands  and  in  the  tongue.  The  mental  processes  may  be  dull, 
particularly  in  the  early  morning  hours,  and  the  patient  is  unable  to  transact 
m  business  until  he  has  had  his  accustomed  stimulant.  Irritability  of  tem- 
per, forgetfulness,  and  a  change  in  the  moral  character  of  the  individual 
gradually  come  on.  The  judgment  is  seriously  impaired,  the  will  enfeebled, 
and  in  the  final  stages  dementia  may  supervene.  An  interesting  combination 
of  svmptoms  in  chronic  alcoholics  is  characterized  by  peripheral  neuritis,  loss 
of  memory,  and  pseudo-reminiscences — ^that  is,  false  notions  as  to  the  patient's 
position  in  time  and  space,  and  fabulous  explanations  of  real  occurrences. 
The  peripheral  neuritis  is  not  always  present;  there  may  be  only  tremor  and 
jactitation  of  the  lips,  and  thickness  of  the  speech,  with  visual  hallucinations. 
The  mental  condition  was  described  by  Jackson  and  by  Wilks.  Korsakoff 
speaks  of  it  as  a  psychosis  polyneuritica,  and  the  symptom-complex  is  some- 
times called  by  his  name.  The  relation  of  chronic  alcoholism  to  insanity  has 
been  much  discussed.  According  to  Savage,  of  4,000  patients  admitted  to  the 
Bethlehem  Hospital,  133  gave  drink  as  the  cause  of  their  insanity.  Chronic 
alcoholism  is  certainly  one  of  the  important  elements  in  the  strain  which  leads 
to  mental  breakdown.  Epilepsy  may  result  directly  from  chronic  drinking. 
It  is  a  hopeful  form,  and  may  disappear  entirely  with  a  return  to  habits  of 
temperance. 

There  is  a  remarkable  condition  in  chronic  alcoholism  termed  "wet  brain," 
in  which  a  heavy  drinker,  who  may  perhaps  have  had  attacks  of  delirium 
tremens,  begins  to  get  drowsy  or  a  little  more  befuddled  than  usual;  gradually 
the  stupor  deepens  until  he  becomes  comatose,  in  which  state  he  may  remain 
for  weeks.  There  may  be  slight  fever,  but  there  are  no  signs  of  paralysis,  and 
no  optic  neuritis.  The  urine  may  be  normal.  The  lumbar  puncture  yields 
a  clear  fluid,  but  under  high  pressure.  In  one  case,  which  died  at  the  end  of 
Bii  weeks,  there  were  the  anatomical  features  of  a  serous  meningitis. 

No  characteristic  changes  are  found  in  the  nervous  system.  Haemorrhagic 
pachymeningitis  is  not  very  uncommon.  There  are  opacity  and  thickening  of 
the  pia-arachnoid  membranes,  with  more  or  less  wasting  of  the  convolutions. 
These  are  in  no  way  peculiar  to  chronic  alcoholism,  but  are  found  in  old 
persons  and  in  chronic  wasting  diseases.  In  the  very  protracted  cases  there 
nwy  be  chronic  encephalo-meningitis  with  adhesions  of  the  membranes.  Finer 
changes  in  the  nerve-cells,  their  processes,  and  the  neuroglia  have  been  de- 
Kribed.  By  far  the  most  striking  effect  of  alcohol  on  the  nervous  system  is 
^e  production  of  the  alcoholic  neuritis,  which  will  be  considered  later. 

Digestit'e  System. — Catarrh  of  the  stomach  is  the  most  common  symptom. 
The  toper  has  a  furred  tongue,  heavy  breath,  and  in  the  morning  a  sensation 
0^  sinking  at  the  stomach  until  he  has  had  his  dram.  The  appetite  is  usu- 
ally impaired  and  the  bowels  are  constipated.  In  beer-drinkers  dilatation  of 
the  stomach  is  common. 

Alcohol  produces  definite  changes  in  the  liver,  leading  ultimately  to  the 
^ous  forms  of  cirrhosis,  to  be  described.  In  Welch's  laboratory  J.  Frieden- 
^ald  has  caused  typical  cirrhosis  in  rabbits  by  the  administration  of  alcohol. 
The  effect  is  a  primary  degenerative  change  in  the  liver-cells.    A  special  vul- 
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nerability  of  the  liver-cells  is  necessary  in  the  etiology  of  alcoholic  cirrhoot 
There  are  cases  in  which  comparatively  moderate  drinking  for  a  few  yean 
has  been  followed  by  cirrhosis;  on  the  other  hand,  the  livers  of  persons  who 
have  been  steady  drinkers  for  thirty  or  forty  years  may  show  only  a  moderati 
grade  of  sclerosis.  For  years  before  cirrhosis  develops  heavy  drinkers  mt] 
present  an  enlarged  and  tender  liver,  with  at  times  swelling  of  the  spleen 
With  the  gastric  and  hepatic  disorders  the  facies  often  becomes  very  chanc 
teristic.  The  venules  of  the  cheeks  and  nose  are  dilated;  the  latter  become 
enlarged,  red,  and  may  present  the  condition  known  as  acne  rosacea,  Th 
eyes  are  watery,  and  conjunctivsB  hyperaemic  and  sometimes  bile-tinged. 

The  heart  and  arteries  in  chronic  topers  show  degenerative  changes,  an 
alcoholism  is  a  factor  in  causing  arterio-sclerosis.  Steell  has  pointed  out  tl 
frequency  of  cardiac  dilatation  in  these  cases. 

Kidneys, — The  influence  of  chronic  alcoholism  upon  these  organs  is  by  i 
means  so  marked.  According  to  Dickinson  the  total  of  renal  disease  is  ni 
greater  in  the  drinking  class,  and  he  holds  that  the  effect  of  alcohol  on  tl 
kidneys  has  been  much  overrated.  Formad  has  directed  attention  to  the  fa 
that  in  a  large  proportion  of  chronic  alcoholics  the  kidneys  are  increased  i 
size.  The  Guy's  Hospital  statistics  support  this  statement,  and  Pitt  notes  thi 
in  43  per  cent,  of  the  bodies  of  hard  drinkers  the  kidneys  were  hypertrophic 
without  showing  morbid  change.  A  granular  kidney  may  result  indirect 
through  the  arterial  changes. 

It  was  formerly  thought  that  alcohol  was  in  some  way  antagonistic 
tuberculous  disease,  but  the  observations  of  late  years  indicate  clearly  thi 
the  reverse  is  the  case  and  that  chronic  drinkers  are  much  more  liable 
both  acute  and  pulmonary  tuberculosis.    It  is  probably  altogether  a  questic 
of  altered  tissue-soil,  the  alcohol  lowering  the  vitality  and  enabling  the  bacil 
more  readily  to  develop  and  grow. 

(c)  Delirium  tremens  {mania  a  potu),  an  incident  in  the  history  < 
chronic  alcoholism,  results  from  the  long-continued  action  of  the  poison  < 
the  brain.  The  condition  was  first  accurately  described  early  in  the  19) 
century  by  Sutton,  of  Greenwich,  wlio  had  numerous  opportunities  for  stud 
ing  the  different  forms  among  sailors.  One  of  the  most  careful  studies  of  tl 
disease  was  made  by  Ware,  of  Boston.  A  spree  in  a  temperate  person,  i 
matter  how  prolonged,  is  rarely  if  ever  followed  by  delirium  tremens;  but  : 
the  case  of  an  habitual  drinker  a  temporary  excess  is  apt  to  bring  on  an  attac 
It  sometimes  follows  in  consequence  of  the  sudden  withdrawal  of  the  alcoh( 
An  accident,  a  sudden  fright  or  shock,  or  an  acute  inflammation,  particular 
pneumonia,  may  determine  the  onset.  It  is  especially  apt  to  occur  in  drinke 
admitted  to  liospitals  for  injuries,  especially  fractures,  and,  as  this  seems  mo 
likely  to  occur  when  the  alcohol  is  withdrawn,  it  is  well  to  give  such  patien 
a  moderate  amount  of  alcohol.  At  the  outset  of  the  attack  the  patient 
restless  and  depressed  and  sleeps  badly,  symptoms  which  cause  him  to  tal 
alcohol  more  freely.  After  a  day  or  two  the  characteristic  delirium  sets  i 
The  patient  talks  constantly  and  incoherently;  he  is  incessantly  in  motio 
and  desires  to  go  out  and  attend  to  some  imaginary  business.  Hallucinatioi 
of  sight  and  hearing  develop.  He  sees  objects  in  the  room,  such  as  rats,  mic 
or  snakes,  and  fancies  that  they  are  crawling  over  his  body.  The  terror  i 
spired  by  these  imaginary  objects  is  great,  and  has  given  the  popular  nan 
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ijorrore*'  to  the  disease.  The  patients  need  to  be  watched  constantly,  for 
in  their  delusions  they  may  jump  out  of  the  window  or  escape.  Auditory 
hallucinations  are  not  so  common,  but  the  patient  may  complain  of  hearing 
the  roar  of  animals  or  the  threats  of  imaginary  enemies.  There  is  much  mus- 
cular tremor;  the  tongue  is  covered  with  a  thick  white  fur,  and  when  pro- 
truded is  tremulous.  The  pulse  is  soft,  rapid,  and  readily  compressed.  There 
is  usually  fever,  but  the  temperature  rarely  registers  above  102°  or  103°.  In 
fatal  cases  it  may  be  higher.  Insomnia  is  a  constant  feature.  On  the  third 
or  fourth  day  in  favorable  cases  the  restlessness  abates,  the  patient  sleeps, 
and  improvement  gradually  sets  in.  The  tremor  persists  for  some  days,  the 
hallucinations  gradually  disappear,  and  the  appetite  returns.  In  more  serious 
cases  the  insomnia  persists,  the  delirium  is  incessant,  the  pulse  becomes  more 
frequent  and  feeble,  the  tongue  dry,  the  prostration  extreme,  and  death  takes 
place  from  gradual  heart-failure. 

There  is  a  condition  termed  acute  hallucinosis,  in  which  auditory  halluci- 
nations are  marked,  orientation  is  retained,  and  the  mental  disturbances  are 
fixei  Ideas  of  persecution  are  common.  There  are  intermediate  forms  be- 
tween this  and  the  ordinary  delirium  tremens. 

Uignosis. — The  clinical  picture  of  the  disease  can  scarcely  be  confounded 
with  any  other.  Cases  with  fever,  however,  may  be  mistaken  for  meningitis. 
By  far  the  most  common  error  is  to  overlook  some  local  disease,  such  as  pneu- 
monia or  erysipelas,  or  an  accident,  as  a  fractured  rib,  which  in  a  chronic 
drinker  may  precipitate  an  attack  of  delirium  tremens.  In  every  instance  a 
careful  examination  should  be  made,  particularly  of  the  lungs.  It  is  to  be 
remembered  that  in  the  severer  forms,  particularly  the  febrile  cases,  conges- 
tion of  the  bases  of  the  lungs  is  by  no  means  uncommon.  Another  point  to 
be  borne  in  mind  is  the  fact  that  pneumonia  of  the  apex  is  apt  to  be  accom- 
panied by  delirium  similar  to  mania  a  potu, 

Prognosif .  — Recovery  takes  place  in  a  large  proportion  of  the  cases  in  pri- 
vate practice.  In  hospital  practice,  particularly  in  the  large  city  hospitals 
to  which  the  debilitated  patients  are  taken,  the  death-rate  is  higher.  Gerhard 
states  that  of  1,241  cases  admitted  to  the  Philadelphia  Hospital  121  proved 
fital.  Recurrence  is  frequent,  almost,  indeed,  the  rule,  if  the  drinking  is 
kept  up. 

TrMtment. — Acute  alcoholism  rarely  requires  any  special  measures,  as  the 
pstient  sleeps  off  the  effects  of  the  debauch.  In  the  case  of  profound  alco- 
holic coma  it  may  be  advisable  to  wash  out  the  stomach,  and  if  collapse  symp- 
toms occur  the  limbs  should  be  rubbed  and  hot  applications  made  to  the  body. 
Should  convulsions  supervene,  chloroform  may  be  carefully  administered.  In 
the  acute,  violent  alcoholic  mania  the  hypodermic  injection  of  apomorphia, 
one^ighth  or  one-sixth  of  a  grain,  is  usually  very  effectual,  causing  nausea 
ttd  vomiting,  and  rapid  disappearance  of  the  maniacal  symptoms. 

Chronic  alcoholism  is  a  condition  very  difficult  to  treat,  and  once  fully 
tttablished  the  habit  is  rarely  abandoned.  The  most  obstinate  cases  are  those 
rth  marked  hereditary  tendency.  Withdrawal  of  the  alcohol  is  the  first 
ttwntial.  This  is  most  effectually  accomplished  by  placing  the  patient  in  an 
ii^tution,  in  which  he  can  be  carefully  watched  during  the  trying  period 
rf  the  first  week  or  ten  days  of  abstention.  The  absence  of  temptation  in 
institution  life  is  of  special  advantage.     For  the  sleeplessness  the  bromides 
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or  hyoscine  may  be  employed.     Quinine  and  strychnine  in  tonic  doses  ma 
given.     Cocaine  or  the  fluid  extract  of  coca  has  been  recommended  as  a 
stitute  for  alcohol,  but  it  is  not  of  much  service.     Prolonged  seclusion 
suitable  institution  is  in  reality  the  only  effectual  means  of  cure.    Whei 
hereditaigr  tendency  exists  a  lapse  into  the  drinking  habit  is  almost  inevit 

In  delirium  tremens  the  patient  should  be  confined  to  bed  and  care; 
watched  night  and  day.  The  danger  of  escape  in  these  cases  is  very  grea 
the  patient  imagines  himself  pursued  by  enemies  or  demons.  Flint  men 
the  case  of  a  man  who  escaped  in  his  nightclothes  and  ran  barefooted  fo: 
teen  miles  on  the  frozen  ground  before  he  was  overtaken.  The  patient  b\ 
not  be  strapped  in  bed,  as  this  aggravates  the  delirium ;  sometimes,  howev 
may  be  necessary,  in  which  case  a  sheet  tied  across  the  bed  may  be  sufficient 
this  is  certainly  better  than  violent  restraint  by  three  or  four  men.  Al 
should  be  withdrawn  at  once  unless  the  pulse  is  feeble. 

Delirium  tremens  is  a  disease  which,  in  a  large  majority  of  cases,  n 
course  very  slightly  influenced  by  medicine.  The  indications  for  treat 
are  to  procure  sleep  and  to  support  the  strength.  In  mild  cases  half  a  dr 
(2  gm.)  of  bromide  of  potassium  combined  with  tincture  of  capsicum  m; 
given  every  three  hours.  Chloral  is  often  of  great  service,  and  may  be  i 
without  hesitation  unless  the  heart's  action  is  feeble.  Good  results  some 
follow  the  hypodermic  use  of  hyoscine,  one  one-hundredth  of  a  grain.  0 
must  be  used  cautiously.  A  special  merit  of  Ware's  work  was  the  demoi 
tion  that  on  a  rational  or  expectant  plan  of  treatment  the  percentage  c 
coveries  was  greater  than  with  the  indiscriminate  use  of  sedatives,  whicl 
been  in  vogue  for  many  years.  When  opium  is  indicated  it  should  be 
as  morphia,  hypodermically.  The  effect  should  be  carefully  watched,  ai 
after  three  or  four  quarter-grain  doses  have  been  given  the  patient  ie 
restless  and  excited,  it  is  best  not  to  push  it  farther.  Repeated  doses  of  ti 
(grs.  xv-xx)  every  four  hours  may  be  tried.  Lambert  advises  ergotin  ! 
dermically  in  both  the  acute  and  chronic  alcoholism.  When  fever  is  pi 
the  tranquilizing  effects  of  a  cold  douche  or  cold  bath  may  be  tried,  o 
cold  or  warm  packs.  The  large  doses  of  digitalis  formerly  employed  ar 
advisable. 

Careful  feeding  is  the  most  important  element  in  the  treatment  of 
cases.     Milk  and  concentrated  broths  should  be  given  at  stated  intervab 
the  pulse  becomes  rapid  and  shows  signs  of  flagging,  alcohol  may  be  giv 
combination  with  the  aromatic  spirits  of  ammonia. 


n.     MORPHIA  HABIT 

( Mo rph inomama ;  Mo rpliinism ) 

Taken  at  first  to  allay  pain,  a  craving  for  the  drug  is  gradually  engenc 
and  the  habit  in  this  way  acquired.  The  effects  of  the  constant  use  of  o 
vary  very  much.  In  the  P]ast,  where  opium-smoking  is  as  common  as  tol 
smoking  with  us,  the  ill  effects  are,  according  to  good  observers,  not  very 
ing.  Taken  as  morphia  and  hypodermically,  as  is  the  rule,  it  is  very  inju 
but  a  moderate  amount  may  be  taken  for  years  without  serious  damage. 
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The  habit  is  particularly  prevalent  among  women  and  physicians  who  use 
the  hj-podennic  syringe  for  the  alleviation  of  pain,  as  in  neuralgia  or  sciatica. 
The  acquisition  of  the  habit  as  a  pure  luxury  is  rare. 

Symptoms. — The  symptoms  at  first  are  slight  and  for  months  there  may  be 
DO  disturbance  of  health.  There  are  exceptional  instances  in  which  for  a 
period  of  years  excessive  amounts  have  been  taken  without  deterioration  of  the 
mental  or  bodily  functions.  As  a  rule,  the  dose  necessary  to  obtain  the  desired 
angation  has  gradually  to  be  increased.  As  the  effects  wear  off  the  victim 
experiences  sensations  of  lassitude  and  mental  depression,  accompanied  often 
fith  slight  nausea  and  epigastric  distress,  or  even  recurring  colic,  which  may 
be  mistaken  for  appendicitis.  'The  confirmed  opium-eater  usually  has  a  sallow, 
pastv  complexion,  is  emaciated,  and  becomes  prematurely  gray.  He  is  restless, 
irritable,  and  unable  to  remain  quiet  for  any  time.  Itching  is  a  common 
srmptom.  The  sleep  is  disturbed,  the  appetite  and  digestion  are  deranged, 
and  except  when  directly  under  the  infiuence  of  the  drug  the  mental  condi- 
tion is  one  of  depression.  Occasionally  there  are  profuse  sweats,  which  may 
be  preceded  by  chills.  The  pupils,  except  when  under  the  direct  influence  of 
the  drug,  are  dilated,  sometimes  unequal.  In  one  case  there  was  a  persistent 
onlema  of  the  legs  without  sufficient  renal  changes  or  anaemia  to  account  for  it. 
Persons  addicted  to  morphia  are  inveterate  liars,  and  no  reliance  whatever  can 
be  plact»d  upon  their  statements.  In  many  instances  this  is  not  confined  to 
matters  relating  to  the  vice.  In  women  the  symptoms  may  be  associated  with 
those  of  pronounced  hysteria  or  neurasthenia.  The  practice  may  be  con- 
tinued for  an  indefinite  time,  usually  requiring  increase  in  the  dose  until  ulti- 
mately enormous  quantities  may  be  needed  to  obtain  the  desired  effect. 
Finally  a  condition  of  asthenia  is  induced,  in  which  the  victim  takes  little  or 
no  food  and  dies  from  the  extreme  bodily  debility.  An  increase  in  the  dose 
is  not  always  necessary,  and  there  are  habitues  who  reach  the  point  of  satis- 
faction with  a  daily  amount  of  2  or  3  grains  of  morphia,  and  who  are  able 
to  carry  on  successfully  for  many  years  the  ordinary  business  of  life.  They 
may  remain  in  good  physical  condition,  and  indeed  often  look  ruddy. 

Treatment. — The  treatment  of  the  morphia  habit  is  extremely  difficult,  and 
can  rarely  be  successfully  carried  out  by  the  general  practitioner.  Isolation, 
systematic  feeding,  and  gradual  withdrawal  of  the  drug  are  the  essential  ele- 
ments. As  a  rule,  the  patients  must  be  under  control  in  an  institution  and 
should  be  in  bed  for  the  first  ten  days.  It  is  best  in  a  majority  of  cases  to 
reduce  the  morphia  gradually.  The  diet  should  consist  of  beef-juice,  milk,  and 
<^p-white,  which  should  be  given  at  short  intervals.  The  sufferings  of  the  pa- 
tients are  usually  very  great,  more  particularly  the  abdominal  pains,  some- 
times nausea  and  vomiting,  and  the  distressing  restlessness.  Usually  within  a 
»eekor  ten  days  the  opium  may  be  entirely  withdrawn.  In  all  cases  the  pulse 
fhould  be  carefully  watched  and,  if  feeble,  stimulants  should  be  given,  with 
the  aromatic  spirit  of  ammonia  and  digitalis.  For  the  extreme  restlessness 
a  hot  bath  is  serviceable.  The  sleeplessness  is  the  most  distressing  s}Tiiptom, 
Md  various  drugs  may  have  to  he  resorted  to,  particularly  hyoscine  and  sul- 
phonal  and  sometimes,  if  the  insomnia  persists,  morphia  itself. 

It  is  essential  in  tlie  treatment  of  a  case  to  be  certain  that  the  patient  has 
no  means  of  obtaining  morphia.  Even  under  the  favorable  circumstances  of 
Nclosion  in  an  institution,  and  constant  watching  by  a  night  and  a  day  nurse. 
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I  have  known  a  patient  to  practice  deception  for  a  period  of  three  mo 
After  an  apparent  cure  the  patients  are  only  too  apt  to  lapse  into  the  habit 
The  condition  is  one  which  lias  hecome  so  common,  and  is  so  much  on 
the  increase,  that  phyaicians  should  exercise  the  utmost  caution  in  prescrib- 
ing morpliia,  particularly  to  female  patients.  Under  no  circumstances  should 
a  [mtient  be  allowed  to  use  the  hypodermic  syringe,  and  it  is  even  safer  not 
to  intrust  this  dangerous  iiiBtrument  lo  ihe  hands  of  the  nurse. 


m.     LEAD  POIS0NIK6 


( Flu mbism,  J!^aturnimi ) 

Etiologry* — ^^The  disease  is  widespread*  partieitlarly  in  the  lead  indubtrii^ 
and  amoutf  phnnlicrs.  painters,  and  glaziers.     For  the  ten  years  ending  W% 
8jl>73  teases  with  Gti7  deaths  were  reported  to  the  Home  Othcc  (England)  asoc-  j 
eurring  in  18  industries,  but  Legge  points  out  there  has  been  in  this  period  i 
reduction  of  more  than  50  per  cent,  of  cases.     In  the  United  States  it  is  noti 
easy  to  get  accurate  statistics,     Alice  Plamilton   reports  358  cases  with  16 
deaths  in  *^3  white  lead  factories  during  the  It)  raontlis  to  May  1^  1911.    In 
New  York  State  in  1909  and  1910,  60  deaths  were  certified  from  lead  poison- 
ing.    The  metal  is  introduced  into  the  system  in  many  forms.     Minerg  mh 
ally  escape,  but  those  engaged  in  the  smelting  of  lead-ores  are  often  attacked. 
Animals  in  tlie  neighborhood  of  smelting  furnaces  have  suffered  with  the  dift*  i 
cose,  and  even  the  birds  that  feed  on  the  berries  in  the  neighborhood  may  be 
affected.     Men  engaged  in  the  white-lead  factories  are  particularly  prone  to 
plumhism.     Accidental  poisoning  may  come  in  many  ways;  most  commoalv 
by  drinking  water  which  has  passed  through  lead  pipes  or  been  stored  in  lead- 
lincd  cisterns.     Wines  and  cider  wiiich  contain   acids  <|uickly   become  cnn- 
taminatcd  in  contact  with  lead.     It  was  the  frequency  of  colic  in  certain  of 
tlie  citler  districts  of  Devonshire  which  gave  the  name  of  Devonshire  colic.  tA 
the  frequency  of  it  in  Poitou  gave  the  name  rolica  Picionum.     Among  the  ia- 
uumerable  sources  of  accidental   poisoning  may  be  mentioned  milk,  varioui 
sorts  of  beverages,  hair  dyes,  false  teeth,  and  thread.     A  few  cases  have  fot 
lowed  the  retention  of  lead  bullets  in  gun-s!iot  wonnds.     Given  meiiicinally^ 
lead  rarely  causes  poisoning,  but  we  had  in  the  Johns  Hopkins  Hospttal  fouf  i 
cases  following  the  use  of  lea<l  and  opium  pills  for  dysenterv%  of  which  cauM 
Miller  has  collected  many  cases  from  the  literature.     It  has  also  followed  the, 
use  of  Ejuphistrura  Diachylon  to  produce  abortion,  and  there  is  a  case  reported 
in  an  infant  from  the  application  of  lead-water  on  the  mother's  nipples.    Oi^j 
grain  every  three  hours  for  three  days,  and  two  grains  every  three  hours  fort 
one  day,  have  caused  signs  of  poisoning.    A  serious  outbreak  of  leail-poisomngi 
investigated  by  David  D.  Stewart,  occurred  in  Pliiladelphia,  owing  to  adul- 
teration of  a  baking-powder  with  chromate  of  lead,  which  was  used  to  givet* 
yellow  tint  to  the  cakes. 

All  ages  are  attacked,  but  children  are  relatively  less  liable.  The  lar?««H 
number  of  cases  occur  between  thirty  and  forty.  According  to  Oliver,  ferail^l 
are  more  susceptible  than  males.  They  are  much  more  quickly  brought  ufl^fef  I 
its  infloencCj  and  in  a  recent  epidemic  in  which  a  thousand  cases  were  ifl*] 
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WTed  the  proportion  of  females  to  males  was  four  to  one.  Miscarriage  is 
common,  and  it  is  rare  for  a  woman  working  in  lead  to  carry  a  child  to  term. 
It  alflo  destroys  the  reproductive  power  in  man. 

The  lead  gains  entrance  to  the  system  through  the  lungs^  the  digestive 
organs,  or  the  skin.  Poisoning  may  follow  the  use  of  cosmetics  containing 
kad.  Through  the  lungs  it  is  freely  absorbed.  The  chief  channel,  according 
to  Oliver,  is  the  digestive  system.  It  is  rapidly  eliminated  by  the  kidneys  and 
skill,  and  is  present  in  the  urine  of  lead-workers.  The  susceptibility  is  re- 
markably varied.  The  symptoms  may  be  manifest  within  a  month  of  ex- 
posure. On  the  other  hand,  Tanquerel  (des  Planches)  met  with  a  case  in  a 
man  who  had  been  a  lead-worker  for  fifty-two  years. 

Korbid  Anatomy. — Small  quantities  of  lead  occur  in  the  body  in  health. 
J.  J.  Putnam's  reports  show  that  of  150  persons  not  presenting  symptoms  of 
kad-poisoning  traces  of  lead  occurred  in  the  urine  of  25  per  cent.  Of  264 
deaflis  in  persons  subjects  of  plumbism  32  were  due  to  an  encephalopathy,  43 
to  Bright's  disease,  47  to  cerebral  hsemorrhage,  43  to  paralysis,  44  to  lead 
poisoning,  38  to  phthisis,  and  40  to  various  maladies,  pneumonia^  heart  dis- 
ease, aneurism,  etc.  (Legge). 

In  chronic  poisoning  lead  is  found  in  the  various  organs.  The  affected 
mmcles  are  yellow,  fatty,  and  fibroid.  The  nerves  present  the  features  of  a 
peripheral  degenerative  neuritis.  The  cord  and  the  nerve-roots  are,  as  a  rule, 
minvolved.  In  the  primary  atrophic  form  the  ganglion  cells  of  the  anterior 
horns  are  probably  implicated.  In  the  acute  fatal  cases  there  may  be  the  most 
intense  entero-colitis. 

Symptoms. — Acute  Form. — We  do  not  refer  here  to  the  accidental  or 
suiddal  cases,  which  present  vomiting,  pain  in  the  abdomen,  and  collapse 
symptoms.  In  workers  in  lead  there  are  several  manifestations  which  follow 
a  short  time  after  exposure  and  set  in  acutely.  There  may  be,  in  the  first 
place,  a  rapidly  developing  anaemia.  Acute  neuritis  has  been  described,  and 
convnlsions,  epilepsy,  and  a  delirium,  which  may  be  not  unlike  that  produced 
by  alcohol.  There  are  also  cases  in  which  the  gastro-intestinal  symptoms  are 
most  intense  and  rapidly  prove  fatal.  These  acute  forms  occur  more  fre- 
quently in  persons  recently  exposed,  and  are  more  frequent  in  winter  than  in 
summer.  Da  Costa  has  reported  the  onset  of  hemiplegia  after  three  days* 
exposure  to  the  poison. 

Chbonic  Poisoning. — (a)  Blood  Changes, — A  moderate  grade  of  ancemia, 
the  so-called  saturnine  cachexia,  is  usually  present.  The  corpuscles  do  not 
often  fall  below  50  per  cent.  Many  of  the  red  cells  show  a  remarkable  granu- 
lar, basophilic  degeneration  when  stained  with  Jenner's  stain,  or  with  poly- 
chrome methylene  blue.  Grawitz  first  demonstrated  their  presence  in  cases 
of  pernicious  anaemia,  and  Pepper  (tertius)  and  White  showed  that  they  were 
constantly  present  in  lead-poisoning.  Further  observations  by  Vaughan  and 
others  have  shown  that  such  granulations  are  found  in  the  blood  in  a  great 
variety  of  conditions,  even  in  normal  blood,  but  that  they  are  most  numerous 
in  lead-poisoning,  in  which  their  occurrence  in  very  large  numbers  is  of  con- 
siderable value  in  diagnosis.  Cadwalader  has  shown  the  constant  presence  of 
nuckated  red  blood-corpuscles  even  when  the  anaemia  is  of  very  slight  grade. 
(5)  Blue  line  on  the  gums,  which  is  a  valuable  indication,  but  not  in- 
^iriably  present*    Two  lines  must  be  distinguished:  one,  at  the  margin  be- 
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tworn  the  gums  nnd  twth.  is  on,  not  in  the  gTiras,  and  is  readil^mDO 
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Hie  otlier  is  the  well-known  cha^1 
acterit^tic  blue-black  line  at  the  njargin  of  the  gum.    The  color  is  Bot  uniform, 
but  being  in  the  papilla3  of  the  gums  the  liue  is,  as  seen  with  a  magnifyi 
glass,  inteiTupteti     The  lend  is  ahsorbed  an<l  converted  in  the  tissii*?s  inh 
black  eulphirle  by  the  action  of  eulphurett<^?d  hydrogen  from  the  tartar  of  tlie 
teeth,    Tlie  line  may  form  in  a  few  days  after  exposure  (Oliver)  and  dm^^ 
pear  within  a  few  weeks,  or  may  persist  for  many  months.     Philiiison 
noted  the  occurrence  of  a  black  line  in  miners,  due  to  the  deposition  of  car^ 

The  most  ijiiportant  symptoms  of  chronic  lead-poisoning  are  colic, 
palsy,  and  the  encephalopathy.     Of  these*  the  colic  is  the  most  frequent 
TanquereFs  cases,  there  were   1,217  of  colic,  101   of  paralysis,  and  72 
encephalopathy. 

(c)  Colic  is  the  most  common  symptom  of  chronic  lead*poisoning, 
18  often  preceded  by  gastric  or  intestinal  symptome,  particularly  constipatioiu 
The  pain  is  over  the  whole  abdomen.  The  colic  is  usually  paroxysmah  lil 
tnie  colic,  and  is  relieved  by  pressure.  There  is  often,  in  addition,  hetvi 
ttic  paroxysms  a  dull,  heavy  pain.  There  may  be  vomiting.  Durin<?  tl 
attack,  as  Kicgel  noted,  the  pulse  is  increased  in  tension  and  the  heart's  acti( 
is  retarded.  Attacks  of  pain  witli  acute  diarrhoea  may  recur  for  weeks  orevi 
for  three  or  four  years. 

(Vu'tain  of  the  cnses  with  colic  may  present  the  features  of  an  acute  intr 
abdominal  iuflsinimotoi-y  condition,  A  case  may  he  admitted  to  the  surgii 
wards  with  a  diagnosis  of  appendicitis,  or  simulate  intestinal  obstnictii 
Localized  pain,  slight  fever,  and  moderate  leucocytosis  may  be  present.  Th 
history,  the  presence  of  a  blue  line  on  the  gums,  and  the  blood  changes  are 
importance  in  differential  diagnosis. 

{d)  Lead'pahij. — Tins   is  rarely   a  primary  manifestation.     Among 
cases  of  lead-poisoning  treated  in  the  J.  H.  H.  and  dispensary  there 
30  eases  of  lead-paralysis  (H,  M,  Thomas).     The  upper  limbs  are  most 
qucntly  atfected.     In  36  cases  the  arms  alone  were  affected,  and  18  of  ih 
showed  the  typical  double  wrist-drop.    In  7  the  right  arm  alone  was  involw< 
and  in  one  tlie  left.    In  4  cases  both  arms  and  legs  were  attacked.    The  oi 
may  be  acute,  subacute,  or  chronic*     Tt  usually  occurs  without  fever.    In  il 
distribution  It  may  he  partial,  limited  to  a  muscle  or  to  certain  muscle  grottp 
or  generalized,  involving  in  a  short  time  the  muscles  of  the  extremities  an 
the  trunk.     Madame   Dejerinc-Xlumpke   recognizes  the   following  hcaliid 
forms:     (1)   Antebrachial  type,  paralysis  of  the  extensors  of  the  fingers 
of  the  wrist.     In  this  the  muscuio-spiral  nerve  is  involved,  causing  the 
acteristic  wrist-drop.     The  supinator  longus  usually  escapes.     In  the  Ini 
continued  flexion  of  the  carpus  there  may  be  slight  displacement  backwai 
of  the  bones,  with  distention  of  the  synovial  sheaths,  bo  that  tliere  is  a  proi 
nent  swelling  over  the  wrist  kno\\Ti  as  Gruebler's  tumor.     (2)  Brachial  t; 
which  involves  the  deltoid,  the  biceps,  the  brachinlis  anticus,  and  the  supinat* 
longus,  rarely  the  pcK'torals.    TJie  atrophy  is  of  the  scapulo-humeral  form 
is  bilatcrah  and  sometimes  follows  the  lirst  form,  but  it  may  be  primary.    ($] 
The  Aran-Duchenne  t>^ie,  in  which  the  small  muscles  of  the  hand  and  of 
thenar  and  hypothenar  eminences  are  involved.    The  atrophy  is  marked^  ai 
may  be  the  first  manifestation  of  the  lead-palsy.    Mobius  has  ahown  that  tliis 
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form  is  particularly  marked  in  tailors.  (4)  The  peroneal  type.  According 
to  Tanquerel,  the  lower  limbs  are  involved  in  the  proportion  of  13  to  100  of 
the  apper  limbs.  The  lateral  peroneal  muscles,  the  extensor  communis  of  the 
toes,  and  the  extensor  proprius  of  the  big  toe  are  involved,  producing  the 
deppage  gait.  (5)  Laryngeal  form.  Adductor  paralysis  has  been  noted  by 
Morell  Mackenzie  and  others  in  lead-palsy. 

Generalized  Palmes. — There  may  be  a  slow,  chronic  paralysis,  gradually 
inToIving  the  extremities,  beginning  with  the  classical  picture  of  wrist-drop. 
More  frequently  there  is  a  rapid  generalization,  producing  complete  paralysis 
in  all  the  muscles  of  the  parts  in  a  few  days.  It  may  pursue  a  course  like 
in  ascending  paralysis,  associated  with  rapid  wasting  of  all  four  limbs.  Such 
cases,  however,  are  very  rare.  Death  has  occurred  by  involvement  of  the  dia- 
phragm. Oliver  reports  a  case  of  Philipson's  in  which  complete  paralysis 
gupenened.  A  patient  with  generalized  paralysis  was  admitted  in  the  winter 
of  1904  in  whom  the  paralysis  began  in  the  legs  after  but  two  weeks^  work 
u  an  enameler.  It  spread  rapidly,  so  that  in  a  little  over  a  week  he  was  bed- 
ridden, and  on  admission  to  the  hospital  nearly  every  muscle  below  the  neck 
was  involved.  The  diaphragm  was  completely  paralyzed.  He  was  walking 
about  when  he  left  the  hospital,  though  there  was  still  some  weakness  remain- 
ing. Dejerine-Klumpke  also  recognizes  a  febrile  form  of  general  paralysis 
in  lead-poisoning,  which  may  closely  resemble  the  subacute  spinal  paralysis 
of  Dnchenne. 

There  is  also  a  primary  saturnine  muscular  atrophy  in  which  the  weak- 
ness and  wasting  come  on  together.  It  is  this  form,  according  to  Gowers, 
which  most  frequently  assumes  the  Aran-Duchenne  type. 

The  electrical  reactions  are  those  of  lesions  of  the  lower  motor  segment. 
The  reaction  of  degeneration  in  its  different  grades  may  be  present,  depending 
npon  the  severity  of  the  disease.  Usually  with  the  onset  of  the  paralysis  there 
are  pains  in  the  legs  and  joints,  the  so-called  saturnine  arthralgias.  Sensation 
may,  however,  be  unaffected. 

{e)  The  cerebral  symptoms  are  numerous.  Seven  of  our  cases  showed 
marked  cerebral  involvement.  One  had  delusions  and  maniacal  excitement 
tnd  had  to  be  removed  to  an  asylum.  In  other  cases  there  occurred  transient 
delirium,  attacks  of  unconsciousness,  and  in  one  case  convulsions.  Optic 
neuritis  or  neuro-retinitis  may  occur.  Hysterical  symptoms  occasionally  occur 
in  girls.  Convulsions  are  not  uncommon,  and  in  an  adult  the  possibility  of 
Iwd-poisoning  should  always  be  considered.  True  epilepsy  may  follow  the 
w^nvulsions.  An  acute  delirium  may  occur  with  hallucinations.  The  patients 
may  have  trance-like  attacks,  which  follow  or  alternate  with  convulsions.  A 
few  cages  of  lead  encephalopathy  finally  drift  into  lunatic  asylums.  Tremor 
w  one  of  the  commonest  manifestations  of  lead-poisoning. 

(/)  Arierio^sdcrosis. — I^ad-workers  are  notoriously  subject  to  arterio- 
sclerosis with  contracted  kidneys  and  hypertrophy  of  tlie  heart.  The  cases 
QWally  show  distinct  gouty  deposits,  particularly  in  the  bi^r-toe  joint ;  but 
^  the  United  States  acute  gout  in  lead-workers  is  rare.  According  to  KSir 
Villiam  Roberts,  the  lead  favors  the  precipitation  of  the  crystalline  urates  of 
the  tissues. 

Plt^gnosis. — In  the  minor  manifestations  this  is  good.  According  to  Gow- 
ers, the  outlook  is  bad  in  the  primary  atrophic  form  of  paralysis.     Convulsions 
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are,  as  a  rule,  serious,  and  the  mental  syniptonis  which  succeed  may  be 
nent.     Occasionally  the  wrist*drop  per.'^ists. 

Treatment— Prophylactic  nicaeure8  gliould  be  taken  at  all  lead-worki?,  bat, 
unless  employ ees  are  careful,  |>oi zoning  is  apt  to  oc*cur  even  under  the  nioet 
favorable  conditioDB.  Clcanline&s  of  the  hands  and  of  the  fin^er-naik,  fre- 
quent hathing,  and  the  uec  of  respirators  when  necessary  should  be  insisted 
upon.  When  the  lead  is  in  the  system  the  iodide  of  potassium  shouhl  he  givtir 
in  from  5-  to  10-grain  (0.3-0.6  gni.)  doses  three  times  a  day.  For  the 
colic  local  applications  and,  if  severe,  morphia  may  be  used.  An  ocTasiooiJ 
morning  purge  of  magnesium  sulphate  may  be  given.  For  the  anEemia  i: 
should  be  used.  In  the  very  acute  cases  it  is  well  not  to  give  the  iodide, 
according  to  some  writers,  the  liberation  of  the  lead  whicli  has  been  de 
in  the  tissues  may  increase  the  severity  of  the  symptoms*  For  the  local  paljue§ 
massage  and  the  constant  current  should  be  used.  Bulletin  No.  95  (1911J 
of  the  Bureau  of  Labor,  Washington,  contains  an  elaborate  study  of  indujitni 
lead-poisoning  in  Europe  by  Oliver,  and  of  the  conditions  in  the  United  State! 
by  Alice  Hamilton  and  John  B,  Andrews. 


IV.     AESEKICAL  POISONINa 

Acute  poisoning^  bj^  arsenic  is  common,  particularly  by  Paris  green  anj 
Buch  mixtures  as  "liough  on  Bate,"  which  are  used  to  destroy  vermin  a 
insects.  The  chief  symptoms  are  intense  pain  in  the  stomach,  vomiting,  ana 
later,  eolic,  with  diarrhoea  and  tenesmus;  occasionally  the  symptoms  are  thouft 
of  collapse.  If  recovery  takes  place,  paralysis  may  follow.  The  treatment 
should  be  similar  to  that  of  other  irritant  poisons — rapid  removal  with  t! 
stomach  pump,  tlie  promotion  of  vomiting,  and  the  use  of  milk  and  q 
If  the  poison  has  been  taken  in  solution,  dialyzed  iron  may  be  used  in  d 
of  from  *>  to  8  drachms. 

Chronic  Arsenical  Poisoning. —Arsenic  is  used  extensively  in  tlie  arts, 
particularly  in  the  manufacture  of  colored  papers,  artificial  flowers,  and 
many  of  the  fabrics  employed  as  clothing.  The  glazed  green  and  red  pa 
used  in  kindergartens  also  contain  arsenic.  It  is  present,  too,  in  many  wi 
papers  and  carpets.  Much  attention  has  been  paid  to  this  question  of  Ul 
years,  as  instances  of  poisoning  have  been  thouglit  to  depend  upon  wall-pa 
and  other  household  fabrics.  The  arsenic  compounds  may  be  either  in  th^ 
form  of  solid  particles  detached  from  the  paper  or  as  gaseous  volatile  bodti-s 
formed  from  arsenical  organic  matter  by  the  action  of  several  moulds,  notably 
PenicUlum  hrevxcaule,  Mm-or  mucedo,  etc,  (Gosio).  In  moisture,  and  at  a 
tejupcrature  of  from  60°  to  95''  F.,  a  volatile  com]>ound  is  set  free,  proWJj 
"an  organic  derivative  of  arsenic  pentoxide'^  (Sanger),  The  chronic  p<)k«i>i 
ing  from  fabrics  and  w^all-papers  may  be  due,  according  to  this  author,  to  t 
ingestion  of  minute  continued  doses  of  this  derivative.  Contaminated  glue 
used  in  manufacturing  beer,  caused  a  widespread  epidemic  of  pois^Duing 
Manchester.  The  associated  presence  of  selenium  compounds  may  have  playi 
a  part  in  the  production  of  the  poisoning  (Tunniclilfe  and  Rosenheim 
Arsenic  is  eliminated  in  all  the  secretions,  and  has  been  found  in  the  mi* 
J.  J.  Putnam,  it  should  be  remejubered>  has  sliown  that  it  is  not  unconiiw 
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to  find  traces  of  arsenic  in  the  urine  of  many  persons  in  apparent  health.  The 
effects  of  moderate  quantities  of  arsenic  are  not  infrequently  seen  in  medical 
practice.  In  chorea  and  in  pernicious  anaemia  steadily  increasing  doses  are 
often  given  until  the  patient  takes  from  15.  to  20  drops  of  Fowler's  solution 
three  times  a  day.  Flushing  and  hyperasmia  of  the  skin^  puffiness  of  the  eye- 
lids or  above  the  eyebrows,  nausea,  vomiting,  and  diarrhoea  are  the  most  com- 
mon symptoms.  Bedness  and  sometimes  bleeding  of  the  gums  and  salivation 
occur.  In  the  protracted  administration  of  arsenic  patients  may  complain  of 
numbness  and  tingling  in  the  fingers.  Cutaneous  pigmentation  and  keratosis 
lie  Tery  characteristic,  and,  as  a  late  rare  sequence  of  the  latter,  epithelioma, 
h  chorea  neuritis  has  occurred,  and  a  patient  of  mine  with  Hodgkin^s  disease 
hid  multiple  neuritis  after  taking  J  iv  3  j  of  Fowler's  solution  in  seventy-five 
divB,  during  which  time  there  were  fourteen  days  on  which  the  drug  was 
omitted. 

In  the  Manchester  epidemic  nearly  all  cases  presented  signs  of  neuritis 
ind  lesions  of  the  skin.  In  some  the  sensory  disturbances  predominated, 
in  others  the  motor,  the  individuals  being  unable  to  walk  or  to  use  their  hands. 
In  a  certain  number  there  was  muscular  incoordination,  resembling  that  of 
locomotor  ataxia.  Bapid  muscular  atrophy  characterized  some  cases.  In  not  a 
few  patients  a  condition  of  erythromelalgia  was  present.  Occasionally  a 
catarrh  of  the  respiratory  and  alimentary  tracts  was  the  chief  feature.  Pig- 
mentation, keratosis,  and  herpes  were  the  most  characteristic  cutaneous  mani- 
festations. 

How  far  similar  symptoms  are  to  be  attributed  to  the  small  quantities  of 
irsenic  absorbed  from  wall-papers  and  fabrics  is  by  some  considered  doubt- 
ful That  children  and  adults  may  take  with  impunity  large  doses  for  months 
tithout  unpleasant  effects,  and  the  fact  of  the  gradual  establishment  of  a 
toleration  which  enables  Styrian  peasants  to  take  as  much  as  8  grains  of  arse- 
nioufi  acid  in  a  day,  speak  strongly  against  it.  On  the  other  hand,  as  Sanger 
states,  we  do  not  know  accurately  the  effects  of  many  of  the  compounds  in 
minute  and  long-continued  doses,  notably  the  arsenates. 

Anenical  paralysis  has  the  same  characteristics  as  lead-palsy,  but  the  legs 
Me  more  affected  than  the  arms,  particularly  the  extensors  and  peroneal 
group,  80  that  the  patient  has  the  characteristic  steppage  gait  of  peripheral 
neuritiB. 

The  electrical  reaction  in  the  muscles  may  be  disturbed  before  there  is 
Mv  lofig  of  power,  and  when  the  patient  is  asked  to  extend  the  wrist  fully  and 
to  spread  the  fingers  slight  weakness  may  be  detected  early. 


V.     FOOD  POISONING 

There  may  be  **death  in  the  pot''  from  many  causes.  Food  poisons  may 
^  endogenous  or  exogenous.  Those  articles  in  which  the  poison  is  of  endoge- 
^U8  origin  can  scarcely  be  designated  as  foods.  The  poisonous  mushroom, 
for  example,  is  often  mistaken  for  the  edible  form.  The  former  is  injurious 
l^cauae  it  normally  produces  a  highly  poisonous  alkaloid,  muscarine.  Cer- 
^  fish  also  produce  normal  physiological  but  toxic  products.  When  eaten 
^)  mistake,  as  frequently  occurs  in  the  West  Indies  and  Japan,  these  fish  may 
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catise  poisonous  syniptoms.     The  exogenous  origin  of  food  poisons  is  by  ffi* 
the  comoionest    Under  this  head  conie  those  foods  which  are  rendered  poison- 
one  by  accidental  eoutarni nation   from  outside  sources.      Food  may  cotitsin 
the  specific  organisms  of  disease,  as  of  tuberculosis  or  trichinosis;  milk  ajy 
other  foods  may  become  infected  with  typhoid  biiciUi,  and  so  convey  the  dl 
ease. 

Animals  (or  insects,  as  bees)   may  feed  on  substances  which  cause 
flesh  or  products  to  bo  poisonous  to  man. 

The  grains  used  as  food  may  be  infected  w^ith  fnngi  and  cause  the  e 
demica  of  ergotism,  etc. 

Foods  of  all  .^orts  may  become  contaminated  with  the  bacteria  of  put 
faction,  the  products  of  wliich  nujy  be  highly  poisonous. 

The  term  '^ptomaine  poiscjning"  has  In^m  popularized  to  such  an  ext( 
that  it  is  used  spionymously  witli  food  poisoning.  The  term  ptomawe  i 
introduced  by  the  Italian  chemist,  Selmi,  to  designate  basic  alkaloidal  prodi 
formed  in  putrefiictiou.  It  is  largely  through  the  labors  of  Brieger  that  c 
knowledge  of  ptomaines  was  gained.  Mytilotoxin,  found  in  poisonous  mi 
flels,  is  of  this  class,  and  is  by  far  the  most  poisonous  of  the  known  ptomaiii 

Among  the  more  common  forms  are  the  following: 

Meat  Poisoning. ^Outbreaks  of  disease  due  to  poisims  of  bacterial  orij 
or  due  to  chemical  changes  in  meat  are  not  uncommon.  Several  grpops 
cases  have  been  recognii^ed. 

(a)  From  the  colon  bacillus  or  the  typho-coli  group  of  organisniB,  whi 
occupy  a  position  intermediate  between  the  typhoid  and  colon  bacillus, 
severe  forms  symptoms  come  on  a  few  hours  after  eating  the  meat;  viol( 
vomiting,  purging,  pains  in  the  abdomen  and  collapse  and  death  may 
within  twenty-four  hours.  Individuals  react  very  ditferently,  as  shown  in  I 
remarkable  outhreiik  investigated  by  McWeeney  in  the  Industrial  Scho 
Limerick.  Among  73  cases  every  grade  of  severity  was  seen,  from  sesi 
cholera  nostras  to  headache  with  slight  fever.  Indeed,  tliere  were  cai^es  wii 
out  symptoms,  but  with  the  typhoid  blood  reaction. 

Some  of  these  cases  have  a  close  resemblance  to  the  paratyjdioid  infectii 
and,  as  Durham  jxiinted  out,  the  bacilli  are  divisible  into  tw^o  groups;  1 
Qaertner  type  (R  cnteriiidis)  and  the  Aertryk  type. 

The  important  matter  in  connection  with  this  type  of  poisoning  is  I 
unaltered  appearance  of  the  meat.  The  danger  seems  greatest  from  l>eef  I 
veal,  and  in  Germany  has  particularly  followed  the  use  of  meat  from  mi 
ill  with  some  septic  or  diarrhteal  condition.  Pork  is  a  not  infret|ut*nt  cai 
in  England,  and  severe  attacks  have  followed  the  eating  of  pork  pies, 

(b)  Meat  poisoning  associated  w^ith  putrefaction.  Here  alterations  of  I 
pearance^  of  smell  and  taste  are  usually  present.  The  |>roducts  are  tho^ 
protein  hydrolysis,  various  aromatic  compounds,  but  nmre  partiruhirlv  I 
bodies  know^n  as  putrescine,  cadaverine  and  sepsin.  lIo\v  far  these  butti 
themselves  are  responsible  for  the  syniptoms,  how"  far  they  are  due  to  infecti 
with  associated  organisms,  particularly  the  proteus  and  the  colon  bacilli* 
not  yet  been  definitely  settled.  Many  cases  of  food  poisoning  have  Ixrn 
ported  as  due  to  proteus  and  its  toxins.  A  point  of  interest  is  the  fact  ti 
this  organism  was  found  to  be  the  cause  of  a  severe  outbreak  due  to  vM 
potato  salad. 
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(c)  Heat  poisoning  due  to  Bacillus  botulinus.  This  is  a  rare  form,  the 
oiganism  of  which  was  discovered  by  van  Ermengem  in  a  ham,  the  eating  of 
vhich  had  given  rise  to  50  cases  of  botulism.  The  symptoms  resemble  those 
of  atropine  poisoning — dryness  of  the  throat,  dilatation  of  the  pupil,  deafness, 
facial  and  cardio-respiratory  paralysis. 

Certain  game  birds,  particularly  the  grouse,  are  poisonous  in  special  dis- 
tricts and  at  certain  seasons.  It  is  interesting  to  note  that  mutton  and  lamb 
have  thus  far  not  been  implicated  as  a  cause  of  food  poisoning. 

Poisoning  by  Heat  Products.— (a)  The  poisonous  effects  which  follow 
the  drinking  of  milk  infected  with  saprophytic  bacteria  are  considered  in  the 
aeetion  on  the  diarrhoea  of  infants. 

(b)  Cheese  Poisoning. — Various  milk  products,  ice  cream,  custard,  and 
cheese,  may  prove  highly  poisonous.  Among  the  poisons  Vaughan  now  states 
that  the  tyrotoxicon  "is  not  the  one  most  frequently  present,  nor  is  it  the 
most  active  one."  In  one  epidemic  he  and  Novy  have  isolated  from  cheese  a 
nbetance  belonging  to  the  poisonous  albumins,  and  in  an  extensive  ice-cream 
epidemic  Vaughan  and  Perkins  found  in  the  ice  cream  a  highly  patliogenic 
bacillus,  but  its  toxin  has  not  been  separated.  The  symptoms  are  those  of 
acute  gastro-intestinal  irritation. 

Poisoning  by  Shell-fish  and  Fish. — (a)  Mussel  Poisoning. — ^Brieger  has 
separated  a  ptomaine — mytilotoxin — which  exists  chiefly  in  the  liver  of  the 
musael.  The  observations  of  Schmidtmann  and  Cameron  have  shown  that  the 
mitfsel  from  the  open  sea  only  becomes  poisonous  when  placed  in  filthy  waters, 
as  at  Wilhelmshafen. 

Dangerous,  even  fatal,  effects  may  follow  the  eating  of  either  raw  or  cooked 
mussels.  The  symptoms  are  those  of  an  acute  poisoning  with  profound  action 
on  the  nervous  system,  and  without  gastro-intestinal  manifestations.  There 
are  numbness  and  coldness,  no  fever,  dilated  pupils,  and  rapid  pulse;  death 
occurs  sometimes  within  two  hours  with  collapse  symptoms.  In  an  epidemic 
at  Wilhelmshafen,  Germany,  in  1885,  nineteen  persons  were  attacked,  four 
of  whom  died.  Salkowski  and  Brieger  isolated  the  mtjtUoioxin  from  speci- 
mens of  the  mussels.  Poisoning  occasionally  follows  the  eating  of  oysters 
which  are  stale  or  decomposed.     The  symptoms  ai*e  usually  gastro-intestinal. 

(h)  Fish  Poisoning. — There  are  two  distinct  varieties ;  in  one  the  poison 
i«  a  physiological  product  of  certain  glands  of  the  fish,  in  the  other  it  is  a 
product  of  bacterial  growth.  The  salted  sturgeon  used  in  parts  of  Russia 
has  sometimes  proved  fatal  to  large  numbers  of  persons.  In  the  middle  parts 
of  Europe  the  barb  is  stated  to  be  sometimes  poisonous,  producing  the  so-called 
^^barben  cholera/'  In  China  and  Japan  various  species  of  the  tetrodon  are 
*lao  toxic,  sometimes  causing  death  within  an  hour,  with  symptoms  of  intense 
feturbance  of  the  nervous  system. 

Grain  and  Vegetable  Food  Poisoning.— (a)  Ergotism. — The  prolonged  use 
<>f  meal  made  from  grains  contaminated  with  the  ergot  fungus  {claviceps  pur^ 
P^rea)  causes  a  series  of  symptoms  known  as  ergotism,  epidemics  of  which 
htve  prevailed  in  different  })arts  of  Europe.  Two  forms  of  this  chronic 
^Wiam  are  described — the  one,  gangrenous,  is  bolievod  to  be  due  to  the 
^phacelinic  acid,  the  other,  convulsive  or  spasmodic,  is  due  to  the  cornutin. 
In  the  former  mortification  affects  tlie  extremities — usually  tlie  toes  and  fin- 
8^8,  legs  commonly  the  ears  and  nose.  Preceding  the  on.^et  of  the  gangrene 
28 
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there  are  usually  anaesthesia,  tingling,  pains,  spasmodic  movements  of  the 
muscles,  and  gradual  blood  stasis  in  certain  vascular  territories. 

The  nervous  manifestations  are  very  remarkable.  After  a  prodromal  stage 
of  ten  to  fourteen  days,  in  which  the  patient  complains  of  weakness,  headache^ 
and  tingling  sensations  in  different  parts  of  the  body,  perhaps  accompanied 
with  slight  fever,  symptoms  of  spasm  develop,  producing  cramps  in  the  ixm- 
clos  and  contractures.  The  arms  are  flexed  and  the  legs  and  toes  eirtendei 
These  spasms  may  last  from  a  few  hours  to  many  days  and  relapses  are  fre- 
quent. In  severer  cases  epilepsy  develops  and  the  patient  may  die  in  convul- 
sions. Mental  symptoms  are  common,  manifested  sometimes  in  a  prelimi- 
nary delirium,  but  more  commonly,  in  the  chronic  poisoning,  as  melancholia 
or  dementia.  Posterior  spinal  sclerosis  occurs  in  chronic  ergotism.  In  the 
interesting  group  of  29  cases  studied  by  Tuczek  and  Siemens  9  died  at  variou* 
periods  after  the  infection,  and  four  post  mortems  showed  degeneration  of  the 
posterior  columns.  A  condition  similar  to  tabes  dorsalis  is  gradually  pro- 
duced by  this  slow  degeneration  in  the  spinal  cord. 

(6)  Lathyrism  (Lupinosis). — An  affection  produced  by  the  use  of  meal 
from  varieties  of  vetches,  chiefly  the  Lathyrus  sativus  and  L.  cicera.  The 
grain  is  popularly  known  as  the  chick-pea.  The  grains  are  usually  powdered 
and  mixed  with  the  meal  from  other  cereals  in  the  preparation  of  bread.  Ai 
early  as  the  seventeenth  century  it  was  noticed  that  the  use  of  flour  with  whicl 
the  seeds  of  the  Lathyrus  were  mixed  caused  stiffness  of  the  legs.  The  subjec 
did  not,  however,  attract  much  attention  before  the  studies  of  James  Irvinj 
in  India,  who  between  1859  and  1868  published  several  important  eommun: 
cations,  describing  a  form  of  spastic  paraplegia  affecting  large  numbers  c 
the  inhabitants  in  certain  regions  of  India  and  due  to  the  use  of  meal  mad 
from  the  Lathyrus  seeds.  It  also  produces  a  spastic  paraplegia  in  animal 
The  Italian  observers  describe  a  similar  form  of  paraplegia,  and  it  has  bee 
observed  in  Algiers  by  the  French  physicians.  The  condition  is  that  of 
spastic  paralysis,  involving  chiefly  the  legs,  which  may  proceed  to  complei 
paraplegia.  The  arms  are  rarely,  if  ever,  affected.  It  is  evidently  a  slo 
sclerosis  induced  under  the  influence  of  this  toxic  agent.  The  precise  am 
tomical  condition,  so  far  as  I  can  ascertain,  has  not  yet  been  determined. 

(c)  Potato-poisoning, — It  has  long  been  known  that  potatoes  contai 
normally  a  very  small  amount  (about  O.OC  per  cent.)  of  the  poisonous  prii 
ciple  solanin,  but  it  is  only  quite  recently  that  it  has  been  discovered  tha 
under  certain  circumstances,  they  may  contain  the  poison  in  amounts  8u£Qciei 
to  cause  grave  disturbance  of  the  system.  The  increase  is  due  to  the  actio 
of  at  least  two  species  of  bacteria.  Bacterium  solaniferum  non-colorabile  an 
Bacterium  solaniferum  colorabile,  and  occurs  in  those  tubers  which,  durin 
growth,  have  lain  partially  exposed  above  ground,  and  in  those  which,  durin 
storage,  have  become  well  sprouted.  The  most  extensive  outbreak  of  potatc 
poisoning  recorded  occurred  in  1899  in  a  German  regiment,  fifty-six  membei 
of  which,  after  eating  sprouted  potatoes,  were  seized  with  chills,  fever,  heac 
ache,  vomiting,  diarrhoea,  colic,  and  great  j)rostration.  Many  were  jaundice 
and  several  collapsed,  but  all  recovered.  Samples  of  the  remaining  potato^ 
yielded  0.38  per  cent,  of  solanin,  and  this  would  indicate  that  a  full  portio 
must  have  contained  about  5  grains. 

Treatment — The  source  of  the  infection  nmst  be  ascertained  and  the  oi 
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fending  food  destroyed.  The  stomach  should  be  washed  out  and  the  bowels 
eradiated  by  a  brisk  saline  purge.  Saline  infusions,  hypodermic  or  intra- 
rnous,  may  promote  the  elimination  of  the  toxins. 


VI.     PELLAGBA 

DeftnitioiL. — A  disease  of  unknown  etiology,  with  periodical  manifesta- 
tions characterized  by  gastro-intestinal  disturbances,  skin  lesions,  and  a  ten- 
dency to  changes  in  the  nervous  system. 

liftoricaL — The  disease  appears  to  have  been  endemic  in  Spain  by  1735 
snd  the  first  description  is  by  Cazal  (1762),  who  named  it  mal  de  la  rosa. 
It  existed  in  Italy  in  1750  and  was  described  in  1771  by  Frapolli,  who  gave 
it  the  name  of  pellagra  (rough  skin).  By  the  eighteenth  century  it  had 
spread  over  northern  Italy  and  had  appeared  in  France  and  in  Roumania.  It 
is  quite  probable  that  there  have  been  sporadic  cases  in  the  United  States  for 
the  last  fifty  years. 

IKitribntion. — The  disease  is  prevalent  in  parts  of  southern  Europe,  par- 
ticularly in  Italy  and  Roumania.  There  are  probably  100,000  cases  in  Italy 
and  50,000  in  Roumania.  It  exists  in  Spain,  Portugal,  France,  Egypt  and 
the  United  States,  in  the  southeastern  part  of  which  country  the  disease  has 
ipread  rapidly  in  the  last  few  years.  Better  diagnosis  can  hardly  explain  the 
frequency,  as  the  disease  is  so  striking  in  its  manifestations  that  many  cases 
could  hardly  be  overlooked.  The  reported  deaths  in  the  United  States  in  1908 
were  23,  in  1909,  116,  and  in  1910,  368.  There  is  evidence  that  the  disease  is 
to  flome  extent  one  of  particular  localities,  as  beri-beri ;  it  is  also  a  disease  of 
the  country  more  than  of  the  cities.  This  applies  particularly  to  Europe,  but 
in  the  United  States  many  of  the  small  towns  and  villages  show  a  number  of 
CMes.  As  regards  the  influence  of  place,  the  number  of  cases  in  the  asylums 
of  the  United  States  is  significant. 

Etiology. — The  cause  of  the  disease  is  as  yet  unknown.  There  are  two 
main  views,  one  that  it  is  caused  by  something  in  the  diet,  in  other  words,  a 
food  intoxication,  and  the  other  that  it  is  due  to  infection  of  some  kind.  If 
the  latter  be  the  case  the  infectious  agent  is  apparently  not  conveyed  directly 
from  person  to  person,  and  Sambon  suggested  that  it  may  be  a  protozoal  dis- 
w«,  carried  by  sand  flies  of  the  genus  Simulium.  There  is  absence  of  proof 
that  the  disease  is  communicated  from  one  person  to  another.  In  the  Italian 
institutions,  where  a  large  number  of  pellagrins  are  treated,  no  attendant  has 
<^iitracted  the  disease.  If  due  to  food  intoxication,  the  accused  article  is  corn 
(niaiie),  comparable  to  the  part  thought  to  be  played  by  rice  in  beri-beri. 
^ile  there  is  no  doubt  that  isolated  cases  arise  in  persons  who  have  never 
€«ten  maize,  yet  these  are  sporadic  instances  and  the  geographical  occurrence 
of  the  disease  in  endemic  form  very  largely  corresponds  witli  tlie  cultivation 
Mid  consumption  of  corn.  A  toxic  substance  in  the  grain,  present  before  con- 
•^ption  or  developed  afterwards,  substances  due  to  alterations  in  the  grain, 
or  fungi  growing  on  it  have  been  suggested  as  responsible.     The  association 

rf  the  eating  of  spoiled  corn  with  the  appearance  of  the  disease  has  bum  noted. 
Age. — The  disease  occurs  at  any  age,  but  the  majority  of  cases  are  be- 

t^^een  twenty  and  forty  years.    As  regards  races,  the  negro  is  more  suscepti- 
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ble  than  the  white,  and,  in  reference  to  sex,  women  are  apparently  slightly 
more  susceptible  than  men. 

Occupation. — In  Europe  the  disease  is  almost  confined  to  laborers  of  the 
poorer  classes,  but  this  is  not  true  of  the  United  States. 

Season. — The  effect  of  this  is  very  striking  and  the  disease  occurs  par- 
ticularly in  the  spring  and  sometimes  in  the  autumn,  both  in  its  onset  and 
recurrences. 

Fathology. — There  is  nothing  characteristic  in  the  morbid  anatomy.  Iim 
the  acute  cases  there  may  be  atrophy  of  the  walls  of  the  intestines,  fatty  de- 
generation of  the  internal  organs  and  changes  in  the  nervous  system.  Th^ 
alterations  in  the  cord  are  fairly  constant.  There  is  degeneration  of  the  lat- 
eral columns  in  the  dorsal  region  and  of  the  posterior  columns  in  the  cervical 
and  dorsal  regions.  In  the  brains  of  patients  with  mental  deterioration  atro- 
phy of  the  cerebrum  is  found.  As  regards  the  pathogenesis  there  are  two 
views,  one  that  it  is  a  chronic  disease  with  recurring  exacerbations,  the  other 
that  it  is  due  to  repeated  poisoning. 

Symptoms. — These  vary  markedly  in  severity,  usually  appearing  in  the 
spring  and  sometimes  in  the  autumn.  There  is  always  a  tendency  to  recur- 
rence, and  with  each  succeeding  attack  more  damage  is  done,  particularly  to 
the  nervous  system.  The  onset  is  usually  in  the  spring  with  indefinite  symp- 
toms, such  as  weakness,  headache,  and  depression. 

Digestive  Tract. — Disturbance  of  the  alimentary  tract  is  usually  an  early 
symptom.  In  the  mouth  there  may  be  sensations  of  heat,  with  loss  of 
taste.  Stomatitis  is  common,  the  mucous  membrane  is  very  red,  ulcers  may 
appear  and  the  epithelium  is  stripped  off,  leaving  a  raw  surface  so  that  chew- 
ing is  painful.  Anorexia,  nausea,  vomiting  and  dyspeptic  symptoms  are  com- 
mon ;  there  is  also  diarrhoea,  often  severe  and  accompanied  by  pain,  the  stools 
being  serous  or  bloody.    It  may  alternate  with  constipation. 

Skin. — The  erythema  usually  begins  on  the  backs  of  the  hands  and  a#^ 
first  resembles  an  ordinary  sunburn.    There  may  be  puffy  swelling.    The  af— — 
fected  areas  are  symmetrical  and  sharply  defined  as  a  rule,  extending  abov^^ 
the  wrist  and  down  to  the  last  finger  joint.    The  face,  neck  and  feet  may  b^^ 
affected  in  the  same  way.     The  process  may  not  advance  any  further,  th^^ 
skin  becomes  darker  and  desquamates,  after  which  some  pigmentation  remains^-^ 
In  other  cases  vesicles  and  bullae  form,  containing  serum  or  pus.    These  dr^^ 
gradually,  with  the  production  of  fissures.     After  drying  and  desquamatioi]^- 
the  skin  may  have  a  dry  appearance  and  a  deep  red  color.     With  repeate<K^ 
attacks  the  skin  may  become  indurated,  thickened  and  dark  in  color;  later' 
atrophy  and  thinning  may  follow.    Exposure  to  the  sun  may  have  an  influence 
on  the  eruption,  but  is  not  the  cause.    The  erythema  occurs  sometimes  on  pro—' 
tected  parts. 

Nervous  System. — Headache  and  vertigo  are  common.  Mental  featurei^ 
are  often  marked,  among  which  are  confusion,  dullness,  lassitude,  irritability^ 
feelings  of  anxiety  and  depression,  change  in  the  disposition,  and  hallucina- 
tions of  sight  and  hearing.  These  may  progress  to  profound  depression  and^ 
ultimately  to  dementia.  Mania  occurs  sometimes  and  suicidal  tendencies  ar^ 
not  uncommon.  The  symptoms  due  to  changes  in  the  cord  vary  with  ther 
lesion.  A  spastic  condition,  disturbances  of  sensation,  paralysis  of  the  sphine^ 
ters,  or  loss  of  the  reflexes  of  the  legs  may  be  found. 
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The  blood  shows  no  special  features  beyond  those  of  a  secondary  anaemia. 
The  temperature  is  usually  normal  except  in  the  acute  cases  in  which  fever 
occurs. 

Clinical  Forms. — The  disease  occurs  in  two.  main  forms,  an  acute  and  a 
chronic  recurrent  form.  In  the  acute  form  there  are  fever,  marked  prostra- 
tion, severe  diarrhoea,  delirium  or  stupor  and  a  rapid  downward  course.  Death 
may  occur  in  a  few  weeks  from  the  onset.  These  cases  seem  to  be  more  fre- 
quent in  the  United  States  than  in  Europe.  In  the  chronic  form  the  mani- 
festations are  not  severe,  but  tend  to  recur  each  year,  and  each  attack  leaves 
the  patient  in  a  worse  condition.  There  is  always  the  tendency  to  mental  de- 
terioration which  occurs  in  fully  10  per  cent,  of  the  cases.  Death  occurs  from 
eihauation  and  cachexia,  or  some  intercurrent  disease.  Fortunately,  succeed- 
ing attacks  are  not  necessarily  more  severe  than  the  preceding  ones.  There 
ire  instances  of  this  form  persisting  for  twenty-five  years.  Cases  without 
the  akin  lesions — pellagra  sine  pellagra — have  been  described. 

KognosiB. — A  typical  case  offers  no  difficulties,  but  in  the  absence  of  the 
8kin  lesions  considerable  difficulty  may  be  experienced.  Scurvy  might  give  dif- 
ficulty, but  the  absence  of  the  other  features  of  pellagra  should  be  conclusive. 
Skin  lesions  of  the  nature  of  erythema  might  cause  confusion,  but  the  absence 
of  the  general  features  removes  doubt.  Sprue  may  be  difficult  to  separate ; 
in  fact,  some  consider  it  a  form  of  pellagra.  The  psychical  features  might 
suggest  general  paresis,  but  the  skin  lesions  and  digestive  disturbance  should 
make  the  diagnosis  clear.  The  acute  cases  might  be  mistaken  for  various 
infections,  but  the  erythema  and  gastro-intestinal  features  should  prevent  this. 

Prognosis. — In  the  United  States  the  outlook  is  regarded  as  serious,  if  not 
as  regards  death,  certainly  as  regards  ultimate  recovery.  In  Europe,  where 
the  disease  has  existed  for  a  long  time,  the  prognosis  is  more  favorable,  and 
in  Italy  in  some  years  the  mortality  was  only  4  per  cent.  In  cases  with  acute 
features  or  fever  the  prognosis  is  grave  and  signs  of  severe  toxaemia  or  of 
mental  involvement  are  ominous.  Erythema  of  a  moist  character  is  regarded 
a«  a  grave  sign.  Any  complications  should  be  regarded  seriously.  The  prog- 
nosis is  best  in  the  chronic  cases  without  mental  features.  The  outlook  is 
serious  in  asylum  cases. 

Prophylaxis. — "Peasant  life,  poverty,  and  polenta  (com)"  have  been  given 
a^  the  causal  factors.  Improvement  in  the  living  conditions  and  good  sani- 
tation are  important  points  in  the  prevention.  As  to  the  use  of  corn,  there 
«n  be  no  question  of  the  importance  of  careful  inspection  to  prevent  the  use 
of  spoiled  com,  particularly  in  institutions.  There  is.  no  evidence  to  suggest 
the  need  of  isolation  of  pellagrins. 

Treatment. — The  patient  should  be  placed  in  the  best  general  hygienic  con- 
ditions and  a  change  of  climate  is  advisable.  Rest  in  bed  is  necessary  while 
the  sjinptoms  are  acute.  The  diet  should  be  as  nutritious  as  possible  and  the 
diarrhoea  need  not  interfere  with  taking  sufficient  nourishment.  Salt  should 
^  given  freely.  There  is  no  proof  that  we  have  any  remedy  with  a  specific 
influence.  Arsenic  has  been  given  by  the  mouth  or  by  injection.  Atoxyl  and 
8«lvarsan  have  been  used  in  ordinary  dosage,  but  arsenic  by  mouth,  as  Fow- 
ler's solution,  is  apparently  more  useful  than  the  newer  preparations  given 
^J  injection.  Transfusion  of  blood,  both  from  healthy  individuals  and  those 
who  have  recovered  from  the  disease,  has  been  done  apparently  with  good 
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results  in  some  cases.  Symptomatic  treatment^  on  the  whole^  seems  to  haia 
been  as  successful  as  any  special  measure  and  should  be  carried  out  as  de- 
manded by  the  conditions  in  each  patient. 


VII.     BEBI-BEBI 

{Kakke,  Endemic  Multiple  Neuritis) 

Definition. — a  disorder  of  metabolism  associated  with  the  defect  of  certti 
unknown  elements  of  the  food,  and  characterized  clinically  by  multiple  neur 
tis,  anasarca,  and  muscular  atrophy. 

History.  — The  disease  is  believed  to  be  of  great  antiquity  in  China,  an 
is  possibly  mentioned  in  the  oldest  known  medical  treatise.  In  the  ear! 
years  of  the  nineteenth  century  it  attracted  much  attention  among  the  Angl 
Indian  surgeons,  and  we  may  date  the  modem  scientific  study  of  the  disea 
from  Malcolmson's  monograph,  published  at  Madras  in  1835.  .  The  openii 
of  Japan  gave  an  opportunity  to  the  European  physicians  holding  umversi 
positions,  particularly  Anderson,  Baelz,  Scheube,  and  more  recently  Orimi 
to  investigate  the  disease.  The  studies  of  the  native  Japanese  phjrsiciai 
particularly  Miura  and  Takagi,  and  of  the  Dutch  physicians  in  the  Eai 
have  contributed  much  to  our  knowledge.  The  recent  studies  of  Schanman 
Eraser,  Stanton,  and  others  and  the  dietetic  experiments  in  the  Fhilippin 
have  confirmed  the  older  views  that  it  is  a  disorder  depending  upon  an  ii 
perfect  dietary. 

Distribution. — It  is  specially  prevalent  among  the  Malays,  Chinese  ai 
Japanese,  and  during  the  Kussian  war  more  than  50,000  cases  occurred 
the  Japanese  army.    It  prevails  excessively  in  the  Philippines.    In  India 
is  less  common.    Localized  outbreaks  have  occurred  in  Australia.    It  prevai 
in  parts  of  South  America,  and  in  the  West  Indies.    It  is  met  with  amoi 
the  fishermen  of  Norway  and  of  the  Newfoundland  Banks.    It  occurs  also 
asylums,  in  whicli  there  have  been  severe  outbreaks  in  the  United  States,  ai 
in  the  Richmond  Asylum,  Dublin,  in  the  years  1894,  1896  and  1897  und 
conditions  of  over-crowding. 

Etiologry. — Two  main  views  have  prevailed:  That  it  is  an  acute  inf€ 
tion  and  that  it  is  a  disorder  of  metabolism.  Numerous  bacteriological  studi 
have  not  determined  the  presence  of  any  definite  organism.  On  the  oth 
hand,  the  work  of  the  past  few  years  has  confirmed  the  food  theory  widely  he 
in  Japan. 

Studies  in  the  Far  East  leave  no  doubt  that  the  disease  is  there  due  to 
diet  of  rice  from  which  the  pericarp  has  been  removed,  in  what  is  called  "p( 
ishing"  or  ^•milling.'*  This  is  an  old  story,  as  the  Dutch  knew  of  the  associ 
tion  of  the  disease  with  rice,  and  it  was  by  modifying  the  rice  diet  of  t 
sailors  that  Takagi  eradicated  beri-beri  from  the  Japanese  navy.  Braddo 
too,  showed  the  importance  of  the  retention  of  the  pericarp  for  the  preventii 
of  the  disease. 

Schauniann's  experiments,  which  have  been  amply  confirmed  by  Fraa 
and  Stanton,  leave  no  question  that  bcri-beri  is  associated  with  a  diet  fre 
from  the  materials  existing  in  the  pericarp.    Whether  these  are  the  phosphor 
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compoimdSy  as  Schaumann  believes^  or  some  unknown  substanceS;,  as  Fraser 
and  Stanton  hold,  has  not  yet  been  settled. 

That  beri-beri  occurs  in  ships  and  in  institutions  may  be  explained  by  the 
(act  that  in  the  dietary,  though  it  may  not  be  of  rice,  similar  compounds  are 
laddng.  On  the  other  hand,  certain  French  workers  in  the  East  hold  that 
white  rice  alone  does  not  produce  the  disease,  and  that  there  must  be  some 
other  factor,  since  the  great  majority  of  rice-eaters  in  the  East  are  immune. 

Other  factors  are  overcrowding,  as  in  ships,  jails  and  asylums,  hot  and 
moist  seasons,  and  exposure  to  wet.  Males  are  more  subject  to  the  disease 
than  females.  Under  good  hygienic  conditions  Europeans  rarely  contract  the 
diflease. 

Symptoms. — The  incubation  period  is  unknown,  but  it  probably  extends 
oTer  Beveral  months.  The  following  forms  of  the  disease  are  recognized  by 
Scbenbe: 

(a)  The  incomplete  or  rudimentary  form  which  often  sets  in  with 
catarrhal  symptoms,  followed  by  pains  and  weakness  in  the  limbs  and  a  lower- 
ing of  the  sensibility  in  the  legs,  with  the  occurrence  of  paraesthesia.  Slight 
cedema  sometimes  appears.  After  a  time  paraesthesia  is  felt  in  other  parts 
of  the  body,  and  the  patient  may  complain  of  palpitation  of  the  heart,  uneasy 
lenaations  in  the  abdomen,  and  sometimes  shortness  of  breath.  There  may  be 
ireakness  and  tenderness  of  the  muscles.  After  lasting  from  a  few  days  to 
niany  months,  these  symptoms  all  disappear,  but  with  the  return  of  the  warm 
weather  there  may  be  a  recurrence.  One  of  Scheube^s  patients  suffered  in  this 
iray  for  twenty  years. 

(h)  The  atrophic  form  sets  in  with  much  the  same  symptoms,  but  the 
lo8s  of  power  in  the  limbs  progresses  more  rapidly,  and  very  soon  the  patient 
i?  no  longer  able  to  walk  or  to  move  the  arms.  The  atrophy,  which  is  asso- 
ciated with  a  good  deal  of  pain,  may  extend  to  the  muscles  of  the  face.  The 
<pdematous  symptoms  and  heart  troubles  play  a  minor  role  in  this  form,  which 
is  known  as  the  dry  or  paralytic  variety. 

(c)  The  Wet  or  Dropsical  Form. — Setting  in  as  in  the  rudimentary 
^riety,  the  cedema  soon  becomes  the  most  marked  feature,  extending  over  the 
whole  subcutaneous  tissue,  and  associated  with  effusions  into  the  serous  sacs. 
The  atrophy  of  the  muscles  and  disturbance  of  sensation  are  not  such  promi- 
nent symptoms.  On  the  other  hand,  palpitation  and  rapid  action  of  the  heart 
«nd  dyspnoea  are  common.  The  wasting  may  not  be  apparent  until  the  dropsy 
disappears. 

(d)  The  acute,  pernicious,  or  cardiac  form  is  characterized  by  threat- 
«iing8  of  an  acute  cardiac  failure,  coming  on  rapidly  after  the  existence  of 
flight  symptoms,  such  as  occur  in  the  rudimentary  form.  Death  may  follow 
^thin  twenty-four  hours ;  more  commonly  the  symptoms  extend  over  several 
^eeks.    Widespread  paralysis  with  anaesthesia  may  be  present. 

The  mortality  of  the  disease  varies  greatly,  from  2  or  3  per  cent,  to  40  or 
^  per  cent,  among  the  coolies  in  certain  of  the  settlements  of  the  Malay 
Archipelago. 

Xorbid  Anatomy. — The  most  constant  and  striking  features  are.  changes 
in  the  peripheral  nerves  and  degenerative  inflammation  involving  the  axis 
^linder  and  medullary  sheaths.  In  the  acute  cases  this  is  found  not  only  in 
the  peripheral  nerves,  but  also  in  the  pneumogastric  and  in  the  phrenic.    The 
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fibres  of  the  voluntary  muscles,  as  well  as  of  the  myocardium,  are  also  mn 
degenerated. 

Diagnosis. — In  tropical  countries  there  is  rarely  any  difficulty  in  t 
diagnosis.  In  cases  of  peripheral  neuritis,  associated  with  oedema,  comi: 
from  tropical  ports,  the  possibility  of  this  disease  should  be  remembered. 

The  peculiar  epidemic  dropsy  of  Calcutta  and  Bengal  is  probably  beri-be 
Greig  has  shown  it  to  be  a  nutritional  disorder  associated  with  the  use 
polished  rice. 

Prophylaxis. — Much  has  been  done  to  prevent  the  disease,  particularly 
Japan.  There  has  been  no  more  remarkable  triumph  of  modem  hygiene  th 
Takagi's  dietetic  reforms  in  the  Japanese  navy.  Everywhere  in  the  East 
change  in  the  diet  has  been  followed  by  the  disappearance  of  the  disease, 
the  Straits  Settlements  a  group  of  men  took  No.  1  polished  white  Siam  ri 
and  developed  beri-beri  within  sixty  days.  A  group  that  took  unpolished  r 
remained  free  from  the  disease.  By  exchange  of  clothing,  contact,  living 
gether,  the  disease  was  not  conveyed  from  one  group  to  the  other.  Then  i 
group  that  had  partaken  of  the  unpolished  rice  was  fed  with  polished  ri 
and  within  two  months  developed  beri-beri. 

The  change  of  diet  in  the  Philippine  Scouts  instituted  on  September  30 
1909,  has  been  followed  by  remarkable  results.  Instead  of  20  ounces  of  higl 
milled  rice,  the  amount  was  limited  to  16  ounces  of  unpolished  rice.  1 
number  of  admissions  for  the  disease  in  1908  and  1909  in  a  strength  of  n 
of  5,000  was  619  and  558.  In  1910  there  were  50  cases,  and  in  the  first  i 
months  of  1911  only  one  case.  Chamberlain,  from  whose  report  I  que 
states  that  the  Philippine  experiments  bear  out  at  every  point  the  polisl 
rice  theory  of  the  production  of  the  disease.  After  having  been  continuou 
present  for  five  years  at  the  Culion  Leper  Colony  in  the  Philippines,  beri-l 
disappeared  entirely  in  nine  months  after  the  use  of  unpolished  rice  i 
enforced  (Heiser). 

Treatment. — It  is  a  very  chronic  and  obstinate  malady.  A  nutritious  d 
without  much  rice,  rest  in  bed,  purgation  for  the  dropsy,  cardiac  stimulai 
and  the  usual  measures  for  the  neuritis  are  the  important  factors  in  the  tre 
ment.  Salicylates  and  saline  laxatives  are  used  in  Japan.  When  the  cede 
has  subsided  massage,  passive  movements,  and  electricity  may  be  used  for  1 
atrophic  muscles. 


SECTION    IV 

DISEASES    OP   METABOLISM 

I.    aOUT 

(Podagra) 

OefhiitioiL — A  disorder  of  metabolism  associated  with  retention  of  uric 
icid  and  of  other  purin  bodies  in  the  body,  characterized  clinically  by  attacks 
of  acute  arthritis,  the  deposition  of  sodium-biurate  in  and  about  the  joints, 
and  by  the  occurrence  of  irregular  constitutional  symptoms. 

Wology. — The  purin  bodies,  adenin,  guanin,  hypoxanthin,  xanthin,  and 
uric  acid,  result  from  the  transformation  of  the  nucleo-proteins  of  the  food  and 
of  the  tissues  by  ferments  or  enzymes,  each  one  of  which  has  its  own  specific 
action.  Among  the  proteolytic  enzymes  nuclease  has  a  universal  distribution, 
and,  no  matter  what  the  source  of  the  nucleo-protein,  it  sets  free  adenin  and 
guanin.  Specific  enzymes  also  liberate  uric  acid  from  the  nucleo-proteins  of 
the  tissues  and  from  the  purins  of  the  food.  Once  formed,  the  difficulty  is  ta 
get  rid  of  uric  acid  from  the  system,  and  this  appears  to  be  one  essential  factor 
in  the  etiology  of  gout.  Birds  and  serpents,  unable  to  oxidize  it,  excrete  large 
quantities.  "All  mammals,  with  the  important  exception  of  man,  are  able  to 
destroy  uric  acid  rapidly  and  in  considerable  quantities.  This  destruction 
i«  an  oxidation  accomplished  by  a  specific  enzyme  called  uricase,  and  the  reac- 
tion seems  to  consist  of  the  removal  of  one  of  the  carbon  atoms  from  the  uric 
wid,  thus  converting  it  into  the  more  readily  soluble  allantoin"  (Wells). 
These  transforming  enzymes  are  very  variously  distributed  in  the  body;  nu- 
clease is  present  in  all  cells,  adenase  and  the  xanthin  enzyme  are  not  so  widely 
distributed.  Uricase,  on  which  the  uricolytic  power  of  the  different  tissues 
depends,  is  present  chiefly  in  the  liver  and  kidneys  of  mammals,  and  to  a  less 
degree  in  the  muscles.  Man  alone  seems  to  have  a  difficulty  in  oxidizing  uric 
«cid.  Even  on  a  purin-free  diet  he  excretes  daily  a  certain  amount,  and  purin- 
rieh  food  is  at  once  followed  by  a  rise.  In  other  mammals  it  is  readily  oxy- 
dized  into  allantoin,  of  which  human  urine  never  contains  more  than  a  trace. 

Gout,  then,  cannot  be  regarded  as  loss  of  the  power  of  a  given  individual  to 
destroy  uric  acid,  since  this  does  not  appear  to  be  an  active  function  in  the 
human  body.  Loss  of  power  to  eliminate  favors  the  deposition  of  uric  acid, 
*Dd  individuals  who  cannot  get  rid  easily  of  their  purins,  endogenous  or  ex- 
^ous,  may  be  said  to  be  gouty. 

There  is  a  form  of  gout  in  swine,  characterized  by  a  deposit  of  guanin  in 
"^  muscles — the  chalky  flakes  which  are  so  often  seen  in  old  Virginia  and 
"estphalian  hams — and  it  has  been  found  that  the  pig's  liver  is  deficient  in 
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the  enzyme  guanase,  which  in  other  animals  oxidizes  this  purin  body, 
cannot  say  yet  how  great  is  the  part  played  by  uric  acid  in  human  goat 
how  much  by  the  other  purin  bodies,  but  recent  work  favors  the  view 
imperfect  elimination  rather  than  imperfect  oxidation  of  the  purin  h 
is  the  chief  factor  in  the  disease. 

The  normal  daily  output  of  uric  acid  is  from  0.04  to  1.0  gm.,  and 
greater  by  day  than  by  night.  The  amount  from  the  intake  of  the  exogc 
oxy-purins  varies  from  40  to  60  per  cent,  of  the  total  purin  content, 
more  active  the  functions  of  the  body  the  greater  the  discharge.  S 
exertion,  fever  and  exposure  to  cold  increase  the  output.  The  amount  is  gr 
influenced  by  food,  particularly  when  rich  in  purin  bases.  For  example, 
a  meal  containing  sweetbread  the  amount  may  be  doubled.  In  gouty  pe 
the  output  is  low,  and  I  have  had  cases  of  tophaceous  gout  in  which,  in  tl 
tervals  between  the  attacks,  the  excretion  was  nil  (Futcher).  With  the 
of  an  attack  the  output  rises,  and  the  phosphoric  acid  is  also  greatly  incn 
as  shown  in  Chart  XIV. 

Predisposing  Factors. — Heredity  is  important.  In  from  50  per  cei 
^0  per  cent,  of  all  cases  the  disease  existed  in  the  parents  or  grandparents 
the  transmission  is  more  marked  on  the  male  side.  Males  are  more  st 
than  females.  It  is  rarely  seen  before  the  thirtieth  year,  though  cases 
occurred  before  puberty,  and  even  in  infants  at  the  breast. 

Alcohol  is  an  important  factor  in  the  etiology.  Fermented  liquor 
more  apt  to  cause  it  than  distilled  spirits,  and  the  disease  is  much  more 
mon  in  England  and  in  Germany,  the  countries  which  consume  the  h 
amount  of  beer  per  capita.  The  disease  is  common  in  the  United  States 
is  perhaps  on  the  increase.  As  Futcher  pointed  out,  gout  is  only  one- 
less  frequent  at  the  Johns  Hopkins  Hospital  than  at  St.  Bartholomew's 
pital,  London.  Among  18,000  patients  in  my  wards  there  were  59  can 
gout;  all  but  three  in  whites,  and  all  in  males  but  two  (Futcher). 

Food  plays  a  role  of  importance  equal  to  alcohol.  Overeating  wi 
active  exercise  is  a  special  predisposing  cause.  But  the  disease  is  by  no  i 
•confined  to  the  well-to-do.  A  combination  of  poor  food,  defective  hygien 
the  excessive  consumption  of  malt  liquors  makes  **poor  man's  gout"  m 
frequent. 

Occupation  is  of  great  importance,  and  the  disease  is  much  more  coi 
in  workers  in  breweries,  and  in  persons  who  deal  in  any  way  with  alcoh< 

It  is  not  uncommon  in  persons  of  great  mental  and  bodily  vigor.  A 
•distinguished  members  of  our  profession  who  have  been  terrible  sufferers 
the  elder  Scaliger,  Jerome  Cardan  and  Sydenham.  The  statement  o 
latter,  however,  that  "more  wise  men  than  fools  are  victims"  of  the  affe 
does  not  hold  good  to-day.  The  celebrated  Pirckheimer  wrote  a  ft 
** Apology  for  Gout''  (1521),  and  there  is  much  truth  in  what  Podagra 
*Tor  I  take  no  pleasure  in  tliose  hard,  rough,  rusticke,  agresticke  ki 
people,  who  never  are  at  rest,  but  always  exercise  their  bodies  with 
labors,  are  ever  moyling  and  toyling,  do  seldom  or  never  give  them 
to  pleasure,  do  endure  hunger,  which  are  content  with  a  slender  diet."  ( 
lish  Edition,  KilT.) 

Among  the  directly  exciting  causks  of  an  attack  may  be  mentio: 
meal  with  large  quantities  of  rich  food  and  too  much  to  drink;  worry, 
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m  mental  shock,  and  in  sensitive  persons  a  slight  injury  or  accident 
be  followed  by  acnte  arthritis. 

hxrUd  Anatomy. — The  hlood  contains  an  excess  of  nric  acid.  It  may  be 
ned  from  the  blood-serum  by  the  method  known  as  Garrod's  uric-acid 
id  experiment,  or  from  the  serum  obtained  from  a  blister.    To  3   ij  of 
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^AW  Xrv. — Uric  Acid  and  Phosphoric  Acid  Output  in  Case  op  Acute  Gout, 

uu  add  TH  v-vj  of  acetic  acid  in  a  watch-glass.  A  thread  immersed  in 
'  may  show  in  a  few  hours  an  incrustation  of  uric  acid.  The  experiment 
^rely  successful  even  in  eases  of  manifest  gout.  This  excess,  also,  is  not 
nliar  to  gout,  but  occurs  in  leukaemia  and  chlorosis.  The  red  cells  in  the 
'd-gouf'  cases  may  show  basophilic  granular  staining. 
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The  important  change^^  are  in  tlic  articular  tissues,  Tlie  first  joint  ofm 
great  toe  h  most  frequently  involved ;  then  the  ankles,  knees,  and  the  miu 
joints  of  the  hands  and  wrists.  The  deposits  may  be  in  all  the  joints  of  ih 
lower  limbs  and  absent  from  those  of  the  upper  limbs  (Norman  Moore).  I 
death  takes  place  during  an  acute  paroxysm,  there  are  signs  of  inflanimalioB 
hypenpuiia,  swelling  of  the  ligamentous  tinsue^,  and  of  effusion  into  the  joint 
The  primary  change,  according  to  Ebstein,  is  a  local  necrosis,  due  to  Uk 
presence  of  an  excess  of  urates  in  the  blood.  This  is  seen  in  the  cartiiap 
and  otlier  articular  tissues  in  which  the  nutritional  currents  are  slow,  h 
these  areas  of  coagulation  necrosis  the  reaction  is  always  acid  and  the  Deutia! 
urates  are  deposited  in  crystalline  form,  as  insoluble  acid  urate.  The  articu- 
lar cartilages  are  first  involved.  The  gouty  deposit  may  be  uniform,  or  la 
small  areas.  Though  it  looks  superficial,  the  deposit  is  invariably  interstiliil 
and  covered  by  a  thin  lamina  of  cartilage.  The  deposit  is  thickest  at  the  pift 
most  distant  from  the  circulation.  The  ligaments  and  fibro-cartilage  ulti- 
mately become  involved  and  are  infiltrated  with  biurate  deposits,  the  so- 
called  chalk-atones,  or  tophi.  These  are  usually  covered  by  skin;  but  in  som€ 
cases,  particularly  in  the  metacarpophalangeal  articulations,  this  ulceratw 
and  the  chalk-stones  appear  externally.  The  synovial  fluid  may  also  coDt;iin 
crystals.  In  very  long-standing  cases,  owing  to  an  e:xcessive  deposit,  the  joint 
becomes  immobile.  The  marginal  outgrowths  in  gouty  arthritis  are 
exostoses  (Wynne).  The  cartilage  of  the  ear  may  contain  tophi,  which* 
seen  as  whitish  nodules  at  the  margin  of  the  helix.  The  cartilages  of  the 
eyelids,  and  larynx  are  less  frequently  affected. 

Of  changes  in  the  internal  organs  those  in  the  renal  and  vascular  systei 
are  the  most  important.     The  kidney  changes  believed  to  be  characterist] 
of  gout  are:   (a)   A  deposit  of  urates  chiefly  in  the  region  of  the  papilla.' 
This,   however,  is   less   common  than   is  usually  supposed.     Norman  Mooi 
found  it  in  only  13  out  of  80  cases*     The  apicts  of  the  pyramids  show  lin6l| 
of  whitish  deposit.     Ebstein  has  described  anc*  figured  areas  of  necrosis  i 
both  cortex  and  medulla,  iu  the  interior  of  which  were  crystalline  deposits 
urate  of  soda,     (h)   An  interstitial  nephritis,  either  the  ordinary  *^eontractj 
kidney"  or  the  arterio-sclerotic  form,  neither  of  which  is  in  any  way  to* 
ttnctive* 

The  metatarso-phalangeal  joint  of  the  big  toe  should  be  carefully  ejara* 
ined,  as  it  may  show  typical  lesions  of  gout  without  any  outward  token  of 
arthritis, 

Arterio-sclerosis  and  cardiac  hypertrophy  are  very  constant  lesions, 
eretions  of  urate  of  soda  may  occur  on  the  valves.     Myocarditis  is  cotnm" 

Changes  in  the  respiratory  system  are  rare.     Deposits  have  been  found  i 
the  vocal  cords,  and  uric-acid  crystals  have  been  found  in  the  sputum  of  <i 
gouty  patient  (J.  W.  Moore). 

Symptoms,— Gout  is  usually  divided  into  acute,  chronic,,  and  irrej 
forms. 

ActTTE  GoL-T. — Premonitory  symptoms  are  common — twinges  of  pain  i 
the  small  joints  of  the  hands  or  feet,  nocturnal  restlessness,  irritability 
temper,  and  dyspepsia.  The  urine  is  acid,  scanty,  and  high-colored.  It  di 
posits  urates  on  cooling,  and  there  may  be  transient  albuminuria.  The] 
may  be  traces  of  sugar  (gouty  glycosuria).    Before  an  attack  the  output 
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Rptcmi^ow  and  is  also  diminished  in  tlie  early  part  of  the  paroxysm.  The 
elation  of  uric  and  pho^phnric  acids  to  the  acute  attacks  is  well  represented 
Clmrt  XIV,  prepared  by  Futcher.  Both  are  extremely  low  in  the  intervals, 
it  reach  normal  limits  shortly  after  the  onset  of  the  acute  symptoms.  The 
ko«phoric  acid  and  uric  acid  show  ahnoj^t  parallel  curves.  The  patient  was 
a  rery  light  fixed  diet  at  the  tinu*  the  deferniinations  were  made.  In  some 
[lances  the  throat  h  sore,  and  there  may  be  asthmatic  symptoms.  The 
ttack  gets  in  usually  in  the  early  morning  hours.  The  patient  is  aroused 
J  a  severe  pain  in  the  metatarso-phalangcal  articulation  of  the  big  toe,  and 
lore  eommonly  on  the  right  than  on  the  left  side.  The  pain  is  agonizing, 
ni  BE  Sydenham  says,  "insinuates  itself  with  the  most  exquisite  cruelty 
mong  the  numerous  small  bones  of  the  tarsus  and  metatarsus,  in  the  liga- 
ts  of  which  it  is  lurking/'  The  joint  swells  rapidly,  and  becomes  liot, 
Kw,  and  shiny.  The  sensitiveness  is  extreme,  and  the  pain  makes  the 
itipnt  feel  as  if  the  joint  were  Iw^ing  pressed  in  a  vice.  There  is  fever,  and 
temperature  may  rise  to  10'^*^  to  103^  F,  Toward  morning  the  severity  of 
p  symptoms  subsides,  and,  although  the  joint  remains  swollen,  the  dav  may 
pftssecl  in  comparative  comfort.  The  symptonm  recur  the  next  night,  and 
B  fit,  m  it  is  called,  usually  lasts  for  from  five  to  eight  days,  the  severity  of 
p  symptoms  gradually  abating.  There  is  usually  a  moderate  leucocytosis 
iring  the  acute  manifestations.  Occasionally  other  joints  are  involved, 
rttcnlarly  the  big  toe  of  the  opposite  foot.  The  inflammation,  however 
teDK%  never  gctQS  on  to  suppuration.  Wit!i  the  subsidence  of  the  swelling 
Mkin  dc»jiquamates.  Tlie  tarsus  alone  may  be  involved  and  so  obstinate  may 
the  inflammation  that  the  question  of  surgical  interference  may  be  raised 
the  belief  that  it  is  tuberculous  or  suppurative.  After  the  attack  the  gen- 
h^|«alth  may  be  niuch  improved.  As  Aretteus  remarks,  a  person  in  the 
BRll  hns  won  the  race  at  the  Olympian  games.  Eecurrences  are  frequent, 
patients  have  three  or  four  attacks  in  a  year;  others  suffer  at  longer 
tenrala. 
The  term  retrocedent  or  suppressed  gout  is  applied  to  serious  internal 
iptoms,  coincident  with  a  rapid  disappearance  or  improvement  of  the  local 
pi8.  Ver}'  remarkable  manifestations  may  occur  under  these  circunistances, 
patient  may  have  severe  gastro-intestinal  symptoms — pain,  vomiting,  tliar- 
,  and  great  depression— and  death  may  occur  during  such  an  attack.  Or 
'ft?  may  be  cardiac  manifestations— <lyspn<:ea,  pain,  and  irregular  action 
the  heart.  In  some  instances,  in  which  the  gout  is  said  to  attack  the  heart, 
hcute  pericarditis  proves  fatal.  So,  too,  tliere  may  be  marked  cerebral 
Wife^tation^t — delirium  or  coma,  and  even  apoplexy — ^but  in  a  majority  of 
<e  insUnces  the  symptoms  are,  in  all  prtibability,  ura?mic. 
CiraoKic  GofT- — With  increased  freqitency  in  the  attacks,  the  articular 
iptofijs  persist  for  a  longer  time,  and  gradually  many  joints  become  af* 
I'd.  Deposits  of  urates  take  place,  at  first  in  the  articular  cartilages  and 
in  the  ligaments  and  capsular  tissues ;  so  that  in  the  course  of  years  the 
JBU  become  swoUcn,  irregular,  and  deformed.  The  feet  are  usually  first 
«cted,  then  the  hands.  In  severe  cases  there  may  be  extensive  concretions 
Dtit  the  elbows  and  knees  and  along  the  tendons  and  in  the  bursa?.  The  tophi 
r  in  the  ears.  Finally,  a  unique  clinical  picture  is  produced  which  can 
bemigtakeu  for  that  of  any  other  alfeetion.    The  bkin  over  the  tophi  may 
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rupture  or  ulcerate,  and  about  the  knuckles  the  chalk-stones  may  be  freely 
exposed.  Patients  with  chronic  gout  are  usually  dyspeptic,  often  of  a  sallow 
complexion,  and  show  signs  of  arterio-sclerosis.  The  pulse  tension  is  increiMd, 
the  vessels  are  stiff,  and  the  left  ventricle  is  hypertrophied.  The  urine  is  ] 
increased  in  amount,  is  of  low  specific  gravity,  and  usually  contains  a  slight  ! 
amount  of  albumin,  with  a  few  hyaline  casts.  Severe  cramps  involving  the 
calf,  abdominal,  and  thoracic  muscles  are  common.  Intercurrent  attacks  of 
acute  polyarthritis  may  occur,  in  which  the  joints  become  inflamed,  and  the 
temperature  ranges  from  101**  to  103®  F.  There  may  be  pain,  redness,  i&d 
swelling  of  several  joints  without  fever.  Uraemia,  pleurisy,  pericarditis,  peri- 
tonitis, and  meningitis  are  common  terminal  affections. 

Irregular  Gout. — This  is  a  motley,  ill-defined  group  of  symptoms,  mani- 
festations of  a  condition  of  disordered  nutrition,  to  which  the  terms  govtjf 
diathesis  or  lithwmic  state  have  been  given.  Cases  are  seen  in  members  of 
gouty  families,  who  may  never  themselves  have  suffered  from  the  acute  dis* 
case,  and  in  persons  who  have  lived  not  wisely  but  too  well,  who  have  eaten 
and  drunk  largely,  lived  sedentary  lives,  and  yet  have  been  fortunate  enough 
to  escape  an  acute  attack.  It  is  interesting  to  note  the  various  manifestations 
of  the  disease  in  a  family  with  marked  hereditary  disposition.  The  daugbten 
often  escape,  while  one  son  may  have  gouty  attacks  of  great  severity,  even 
though  he  lives  a  temperate  life  and  tries  in  every  way  to  avoid  the  conditions 
favoring  the  disorder.  Another  son  has,  perhaps,  only  the  irregular  manifesta- 
tions and  never  the  acute  articular  affection.  While  the  irregular  features 
are  perhaps  more  often  met  with  in  the  hereditary  affection,  they  are  by  no 
means  infrequent  in  persons  who  appear  to  have  acquired  the  disease.  The 
tendency  in  some  families  is  to  call  every  affection  gouty.  Even  infantile 
complaints,  such  as  scald-head,  naso-pharyngeal  vegetations,  and  enuresis,  are 
often  regarded,  without  sufficient  grounds,  as  evidences  of  the  family  ailment 
Among  the  commonest  manifestations  of  irregular  gout  are  the  following: 

(a)  Cutaneous  Eruptions. — Garrod  and  others  have  called  special  atten- 
tion to  the  frequent  association  of  eczema  with  the  gouty  habit. 

(b)  G astro-intestinal  Disorders, — Attacks  of  what  is  termed  biliousness, 
in  which  the  tongue  is  furred,  the  breath  foul,  the  bowels  constipated,  and 
the  action  of  tlie  liver  torpid,  are  not  uncommon  in  gouty  persons.  A  gonty 
parotitis  is  described. 

(r)  Cardio'vascular  Symptoms, — With  gout  arterio-sclerosis  is  frequently 
associated.  The  blood  tension  is  persistently  high,  the  vessel  walls  become 
stiff,  and  cardiac  and  renal  changes  gradually  occur.  In  this  condition  the 
symptoms  may  be  renal,  as  when  the  albuminuria  becomes  more  marked,  ef 
drops^ical  symptoms  supervene.  The  manifestations  may  be  cardiac,  when 
the  hypertrophy  of  the  left  ventricle  fails  and  there  are  palpitation,  irregular 
action,  and  ultimately  a  condition  of  asystole.  Or,  finally,  the  manifestations 
may  be  vascular,  and  tliroinbosis  of  the  coronary  arteries  may  cause  sadden 
death,  or,  as  most  frequently  happens,  a  blood-vessel  gives  away  in  the  brain, 
and  the  patient  dies  of  ap<>pl('xy.  It  makes  but  little  difference  whether  we 
re«rard  this  condition  as  primarily  an  arterio-sclerosis  or  as  a  gouty  nephritis; 
the  point  to  be  remembered  i?  that  the  nutritional  disorder  with  which  s^ 
excess  of  uric  acid  is  associated  induces  in  time  increased  tension,  arterio-fcl^ 
rosis,  chronic  interstitial  nephritis,  and  changes  in  the  myocardium.    Pericsr* 
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^PiSR^mmquent  terminal  complication  of  gout.  Phlebitis  ig  a  trouble- 
Hbd  not  very  uncommon  com  plication.  It  may  arise  in  connection  with 
'icoge  Teins  of  the  legs  or  it  may  occur  in  many  venous  districts  in  snccea- 
Q  or  simultaneously. 

Id)  Nerrous  Manifestations. — Headache  and  migraine  attacks  are  not  in- 
qucnt.  Neuralgias,  sciatica,  and  yMncsthesias  are  not  uncommon.  A  com- 
n  gouty  manifestation,  upon  which  Duckwortli  has  laid  stress,  is  the  occur- 
ice  of  hot  or  itching  feet  at  night  Plutarch  mentions  that  Strabo  called 
iwinptom  *Hhe  lisping  of  the  gout/'  Cramps  in  the  legs  may  also  be  very 
Hnome.  Hutchinson  has  called  attention  to  hot  and  itching  eyeballs, 
isot^iated  or  alternating  with  this  symptom  there  may  be  attacks  of  episcleral 
Qgestion.  Apoplexy  is  a  connnon  termination  of  gout.  Meniniritis  may 
jur,  usually  basilar. 

(f)  Vfinnry  Disorders. — ^The  urine  is  highly  acid  and  high-colored,  and 
ly  deposit  on  standing  crystals  of  uric  acid.  Trauj-icnt  and  temporary 
le  in  this  ingredient  cannot  he  regarded  as  serious.  In  many  cases  of 
ffonic  gout  the  amount  may  be  diminished,  and  increased  only  at  certain 
iriodii,  forming  the  so-called  uric-acid  sliowers.  A  sediment  of  uric  acid 
I  urine  does  not  necessarily  mean  an  excess.  It  is  often  dependent  on  the 
ibility  of  the  urine  to  hold  it  in  solution.  Sugar  is  found  intermittently 
the  urine  of  gouty  persons — gouty  glycosuria.  It  may  pass  into  true  dia- 
[teg,  imt  is  nsually  very  amenable  to  treatment.  Oxaluria  may  also  be  pres- 
Gouty  persons  are  specially  prone  to  calcidi,  Jerome  Cardan  to  the  con- 
tn\  who  reckoned  freedom  from  ntone  among  the  cliief  of  the  dona  podagrw. 
inute  quantities  of  albumin  are  very  connnon  in  persons  of  gouty  dyscrasia, 
lid,  when  the  renal  changes  are  well  established,  tube-casts.  Urethritis,  with 
purulent  discharge,  may  arise,  so  it  is  stated,  usually  at  the  end  of  an  at- 
ck.  It  may  occur  spontaneously,  or  follow  a  pure  connection. 
(/)  Fulmotutry  Disorders.— TIk^tb  are  no  characteristic  changes,  but 
ionic  bronchitis  occurs  with  great  frequency  in  persons  of  a  gouty  habit. 
ig)  Of  eye  affections*  iritis,  glaucoma,  heemorrhagic  retinitis,  and  sup- 
ITjitive  panoplithalmitis  have  been  des^cribed. 

Diagnosis. — Hecurring  attacks  of  arthritis,  limited  to  tlie  big  toe  or  to 
tareufi*  occurring  in  a  member  of  a  gouty  family,  or  in  a  man  who  has 
ted  too  well,  leave  no  question  as  to  the  nature  of  the  trouble.  There  are 
\y  cases  of  gout,  however,  in  which  the  feet  do  not  sutler  most  severely. 
Rer  in  attack  or  two  in  one  toe,  other  joints  may  be  affected,  and  it  is  just 
mch  cases  of  polyarthritis  that  the  ditliculty  in  diagnosis  is  apt  to  arise.  I 
hsd  cases  admitted  for  the  third  or  fourth  time  with  involvement  of 
or  more  of  the  larger  joints.  Tlie  presence  of  tophi  has  settled  the  nature 
t  trouble  which  in  the  previous  attacks  had  been  regarded  as  rheumatic. 
te  following  are  suggestive  points  in  such  cases:  (1)  The  patient's  habits 
i  occupatioiL  In  the  Ignited  States  the  brewery  men  and  barkeepers  are 
affected*  (2)  The  presence  of  tophi.  The  ears  should  always  be  in- 
leted  in  a  case  of  polyarthritis.  The  diagnosis  may  rest  with  a  small 
^Qs.  The  student  sliould  learn  fo  recognize,  on  the  ear  margin,  Woolnera 
fibroid  nodules,  and  snmll  sel^aceous  tumors.  The  last  are  easily  recog- 
niicroscopically.  The  needle-shaped  sodium  hi  urate  crystals  are  dis- 
,ie  of  tlie  tophi,     (3)  The  condition  of  the  urine.     As  sliown  in  Chart 
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XIV,  the  uric-acid  output  ii^  usually 

paroxysm, 

increased. 


eiy  low  during  the  inter vala  of  tfl 
At  the  height  of  the  attack  the  elimination,  as  a  rule,  is  i:re«^ 
The  ratio  of  the  uric  acid  to  the  urea  e-xcretion  is  disturbed  in 
^outy  cases,  aud  may  fall  as  low  as  1  to  100  or  1  to  150,  (4)  The  gnuij 
polyarthritis  may  be  afebrile,  A  patient  with  three  or  four  joints  red,  swol- 
len, and  painful  in  rheumatic  fever  has  p\Texia,  and,  while  it  inny  bt* 
present  and  often  is  in  gc^ut^  its  ahsence  is,  I  think,  a  valuable  diagnostic  siiu 
Many  cases  go  a-begging  for  a  diagnosis,  A  careful  study  of  the  patient i 
habits  as  to  beer  drinking,  of  the  loca'tion  of  the  initial  arthritic  attacks,  and 
the  examination  for  tophi  in  the  ears  will  prevent  many  cases  being  mistiikeQ 
for  rheumatic  fever  or  arthritis  defonnans.  Lastly,  in  these  doubtful  forms 
of  arthritis  a  careful  study  of  the  purin  metabolism  will  give  important  iji- 
formation. 

Prognosis* — '^Ooce  gouty,  always  gouty'*  is  usually  true,  but  by  care 
frequency  and  intin^ity  of  attacks  can  be  much  reduced.    As  regards  the  dun 
tion  of  life,  the  state  of  the  circulation  and  kidneys  is  the  most  importu 
factor. 

Treatment,— IIygiekic. — Individuals  who  have  inlierited  a  tendency 
gout,  or  who  have  shown  any  manifestations  of  it,  should  live  temperate 
abstain  from  alcohol,  and  cat  ujoderatcly.  An  open-air  life,  with  pleniY  < 
•exercise  and  regular  hours,  does  much  to  counteract  an  inborn  tendency  i 
the  disease.  The  skin  should  he  kept  active:  if  the  patient  is  robust,  by 
morning  cold  bath  with  friction  after  it;  but  if  he  is  weak  or  debilitated' 
<?vening  warm  bath  should  be  gubstitutcd.  An  occasional  Turkish  bath  wifl 
active  .-shampooing  is  very  advantageous.  The  patient  should  dress  warmW 
avoid  rapid  alterations  in  temperature,  and  be  careful  not  to  have  the 
suddenly  chilled. 

Dietetic. — With  few  exceptions,  persons  over  forty  eat  too  much» 
the  first  injunction  to  a  gouty  per^^on  is  to  keep  his  appetite  within  reasonatt 
bounds,  to  eat  at  stated  hours,  and  to  take  plenty  of  time  at  his  meals, 
the  matter  of  food,  quantity  is  a  factor  of  more  importance  than  quality  wit^ 
many  gouty  i^ersons.  As  Sir  William  Roberts  w^ell  says,  *' Nowhere  perbajj 
ia  it  more  necessary  than  in  gout  to  consider  the  man  as  well  as  the  ailmeB 
and  very^  often  more  the  man  than  the  ailment." 

The  weight  of  opinion  leans  to  the  use  of  a  modified  nitrogenous  difl| 
without  excess  in  starchy  and  saccharine  articles  of  food.  Animal  foods  ricj 
in  nuclear  material,  such  as  sweetbreads,  liver,  kidneys,  and  brain,  should 
Avoided.  Beef  extracts  are  injurious,  owing  to  their  richness  in  cxtracti^ 
belonging  to  the  xanthin  group.  Milk  and  eggs  are  particularly  ueefcj 
owing  to  their  not  containing  any  nuclein.  Fresh  vegetables  and  fruit* 
he  used  freely,  liut  among  tbe  latter  strawberries  and  bananas  should 
avoided. 

Ebsteiu  urges  strongly  the  use  of  fat  in  the  form  of  good  fresh  butt 
from  21^  to  Si/o  ounces  in  the  day.     He  says  that  stout  gouty  subjects 
only  do  not  increase  in  weight  with  plenty  of  fat  in  the  food,  but  that  thlj 
acutally  become  thin  and  the  general  condition  improves  very  much. 
bread  of  all  sorts  and  the  various  articles  of  food  prepared  from  Indian  ^ 
should,  as  a  rule,  bo  avoided,  Roberts  advised  gouty  patients  to  restncl 
far  as  practicable  the  use  of  common  salt  with  their  meals,  since  the  fiodin 
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linrate  very  readily  crystallizes  out  in  tissues  with  a  high  percentage  of  so- 
dium salts. 

In  this  matter  of  diet  each  individual  case  must  receive  separate  con- 
aideration. 

There  are  very  few  conditions  in  the  gouty  in  which  stimulants  of  any 
wrt  are  required.  Whenever  indicated,  whisky  will  be  found  perhaps  the 
most  serviceable.  While  all  are  injurious  to  these  patients,  some  are  much 
more  80  than  others,  particularly  malted  liquors,  champagne,  port,  and  a  very 
Urge  proportion  of  all  the  light  wines. 

Mineral  Waters. — All  forms  may  be  said  to  be  beneficial  in  gout,  as  the 
main  element  is  the  water,  and  the  ingredients  are  usually  indifferent.  Much 
of  the  humbuggery  in  the  profession  still  lingers  about  mineral  waters,  more 
particularly  about  the  so-called  lithia  waters. 

The  question  of  the  utility  of  alkalies  in  the  treatment  of  gout  is  closely 
connected  with  this  subject  of  mineral  waters.  This  deep-rooted  belief  in  the 
profession  was  rudely  shaken  a  few  years  ago  by  Sir  William  Roberts,  who 
claimed  to  have  shown  conclusively  that  alkalescence  as  such  has  no  influence 
whatever  on  the  sodium  biurate.  The  sodium  salts  are  believed  by  this  author 
to  be  particularly  harmful,  but,  in  spite  of  all  the  theoretical  denunciation 
of  the  use  of  the  sodium  salts  in  gout,  the  gouty  from  all  parts  of  the  world 
flock  to  those  very  Continental  springs  in  which  these  salts  are  most  predomi- 
nant. 

Of  the  mineral  springs  best  suited  for  the  gouty  may  be  mentioned,  in  the 
United  States,  those  of  Saratoga,  Bedford,  and  the  White  Sulphur;  Buxton 
and  Bath,  in  England;  in  France,  Aix-les-Bains  and  Contrexeville ;  and 
in  Germany,  Carlsbad,  Wildbad,  Homburg,  and  Marienbad.  Excellent  re- 
snks  are  claimed  for  these  mineral  waters  with  special  radio-active  proper- 
ties. 

The  efficacy  in  reality  is  in  the  water,  in  the  way  it  is  taken,  on  an  empty 
stomach,  and  in  large  quantities;  and,  as  every  one  knows,  the  important 
accessories  in  the  modified  diet,  proper  hours,  regular  exercises,  with  baths, 
4)uche8,  etc.,  play  a  very  important  role  in  the  "cure." 

Medical  Treatment. — In  an  acute  attack  the  limb  should  be  elevated 
and  the  affected  joint  wrapped  in  cotton-wool.  Warm  fomentations,  or 
Fnller'g  lotion,  may  be  used.  The  local  hot-air  or  passive  hyperajmia  treat- 
ment may  be  tried.  A  brisk  mercurial  purge  is  always  advantageous  at  the 
outset.  The  wine  or  tincture  of  colchicum,  in  doses  of  20  to  30  minims  (1.2 
to2c.  c.)  may  be  given  every  four  hours  in  combination  with  .the  citrate  of 
potash  or  the  citrate  of  lithium.  The  action  of  the  colchicum  should  be  care^ 
fully  watched;  its  effect  is  most  marked  when  free  purgation  follows.  It  has 
iu  a  majority  of  the  cases  a  powerful  influence  over  the  symptoms — relieving 
the  pain,  and  reducing,  sometimes  with  great  rapidity,  the  swelling  and  red- 
^^.  It  should  be  promptly  stopped  so  soon  as  it  has  relieved  the  pain.  In 
w^  in  which  the  pain  and  sleeplessness  are  distressing  and  do  not  yield  to 
<^'chicum  morphia  is  necessary.  The  patient  should  be  placed  on  a  diet 
<?hiefly  of  milk  and  barley-water,  but  if  there  is  any  debility,  strong  broths 
^^  eggs  may  be  given.  It  is  occasionally  necessary  to  give  small  quantities 
^^  stimulants.  During  convalescence  meats  and  fish  and  game  may  be  taken, 
^i  gradually  the  patient  may  resume  the  diet  previously  laid  down. 
20 
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In  some  of  the  subacute  intercurrent  attacks  of  arthritis  sodium  salicjliU 
or  aspirin  is  occasionally  useful. 

The  chronic  and  irregular  forms  of  gout  are  best  treated  by  the  dietefe 
and  hygienic  measures  already  referred  to.  Potassium  iodide  is  sometimei 
useful,  and  preparations  of  guaiacum,  quinine,  and  the  bitter  tonics  combined 
with  alkalies  are  undoubtedly  of  benefit. 

Piperazin  has  been  much  lauded  as  an  efficient  aid  in  the  solution  of  urii 
acid.  The  clinical  results,  however,  are  very  discordant  It  may  be  emplovw 
in  doses  of  from  15  to  30  grains  in  the  day,  and  is  conveniently  given  ii 
aerated  water  containing  5  grains  to  the  tumblerful.  Piperazin,  as  a  uri* 
acid  solvent,  was  rapidly  followed  by  lysidin,  urotropin,  urea,  and  urol  amon| 
others — a  sure  indication  of  their  tiierapeutic  worthlessness. 

Albu  speaks  favorably  of  lemon-juice  as  a  remedy.  The  vegetable  acid 
are  converted  in  the  system  into  alkaline  carbonates,  thus  enabling  the  blow 
to  keep  the  uric  acid  compounds  in  solution,  and  consequently  facilitating 
their  elimination  by  the  kidneys. 

Where  the  arthritic  attacks  are  confined  to  one  joint,  such  as  the  great-to 
joint,  surgical  interference  may  be  considered.  Riedel  reports  two  succeflsfa 
cases  in  which  he  removed  the  entire  joint  capsule  of  the  big-toe  joint,  wit! 
permanent  relief. 

n.    DIABETES  HELLITUS 

(Disturbances  of  ihe  Carbohydrate  Metabolism) 

Definition. — A  syndrome  due  to  disturbance  in  the  carbohydrate  metabo 
ism  from  various  causes,  in  which  sugar  appears  in  the  urine,  either  as 
slight  and  transient  condition  (Glycosuria),  or  as  a  more  severe  form  asw 
ciated  with  thirst,  polyuria,  wasting  and  imperfect  oxidation  of  the  fa1 
(Diabetes). 

History. — The  disease  was  knovm  to  Celsus.  Aretaeus  first  used  the  ten 
diabetes,  calling  it  a  wonderful  affection  "melting  dovm  the  flesh  and  liml 
into  urine.''  He  suggested  that  the  disease  got  its  name  from  the  Greek  woi 
signifying  a  syphon.  Willis  in  the  seventeenth  century  gave  a  good  descri] 
t7on  and  recognized  the  sweetness  of  the  urine  "as  if  there  has  been  sup 
and  honey  in  it."  Dobson  in  1776  demonstrated  the  presence  of  sugar,  ai 
Rollo  in  1797  wrote  an  admirable  account  and  recommended  the  use  of 
meat  diet.  The  modern  study  of  the  disease  dates  from  Claude  Bemarc 
demonstration  of  the  glycogenic  function  of  the  liver  in  1857. 

Etiology. — The  enzymes  of  the  intestinal  mucosa  convert  the  starches  a 
sugars  of  the  food  into  monosaccharides— dextrose,  galactose  and  levulose 
which  pass  into  the  portal  circulation,  but  the  major  portion  remains  in  ^ 
liver,  whore  it  is  converted  into  glycogen.     The  percentage  of  sugar  in 
systemic  blood  remains  constant — 0.(K5  to  0.15  per  cent.     Part  of  the  BUj 
passes  to  the  muscles,  where  it  is  stored  as  glycogcm.     The  total  stor^ 
capacity  of  the  liver  is  estimated  at  about  one-tenth  of  its  weight,  t.  e.,  al> 
150  gms.  for  an  ordinary  organ  weighing  1.500  gms.    Not  all  of  the  glycol 
comes  from  the  carbohydrates,  a  small  part  in  health  is  derived  from 
proteins  and  fats.     This  treble  process  of  transformation,  storage  and 
transformation  of  the  sugars  is  effected  by  special  enzymes,  which  are  i 
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nifihed  by  internal  secretions,  chiefly  of  the  pancreas  and  hypophysis,  and  are 
directly  influenced  by  the  nervous  system.  According  to  Claude  Bernard  the 
sugar  is  simply  warehoused  on  demand  in  the  liver,  and  given  out  to  the 
muscles  whidi  need  it  in  their  work.  On  the  other  hand,  Pavy  maintained 
that  the  glycogen  was  not  converted  into  sugar,  but  into  fat,  and  also  helped 
to  build  up  the  proteins.  In  any  case,  the  sugar,  one  of  the  chief  fuels  of 
the  body,  is  burned  up,  supplying  energy  to  the  muscles,  and  is  eliminated  as 
COj  and  water.  The  nature  of  the  intermediate  stages  of  the  transformation 
is  ^ill  under  discussion. 

The  following  are  the  conditions  which  influence  the  appearance  of  sugar 
in  the  urine : 

(a)  Excess  op  Carbohydrate  Intake. — As  mentioned,  in  a  normal  state 
the  sugar  in  the  blood  is  never  above  0.15  per  cent.  Once  past  this  point,  the 
hyperglycaemia  is  immediately  manifested  by  the  appearance  of  sugar  in  the 
urine.  The  healthy  person  has  a  definite  limit  of  carbohydrate  assimilation ; 
the  total  storage  capacity  for  glycogen  is  estimated  at  about  300  gms.  Fol- 
lowing the  ingestion  of  enormous  amounts  of  carbohydrates  the  liver  and 
the  muscles  may  not  be  equal  to  the  task  of  storing  it ;  the  blood  content  of 
sugar  passes  beyond  the  0.15  or  0.2  per  cent,  limit  and  the  cells  of  the  renal 
epithelium  immediately  begin  to  get  rid  of  the  surplus.  Like  the  balance 
at  the  Mint,  which  is  sensitive  to  the  correct  weight  of  the  gold  coins  passing 
over  it,  they  only  react  at  a  certain  point  of  saturation.  Fortunately  excessive 
quantities  of  pure  sugar  itself  are  not  taken.  The  carbohydrates  are  chiefly 
in  the  form  of  starch,  the  digestion  and  absorption  of  which  take  place  slowly, 
80  that  this  so-called  alimentary  glycosuria  very  rarely  occurs,  though  enor- 
mous quantities  may  be  taken.  The  assimilation  limit  of  a  normal  fasting 
individual  for  sugar  itself  is  about  250  gms.  of  grape  sugar,  and  considerably 
\m  of  cane  and  milk  sugar.  Clinically  one  meets  with  many  cases  in  which 
glycosuria  is  present  as  a  result  of  excessive  ingestion  of  carbohydrates,  par- 
ticularly in  stout  persons  and  heavy  feeders — so-called  lipogenic  diabetes — a 
fonn  very  readily  controlled. 

(b)  Disturbances  in  the  Nervous  System. — Bernard  shows  that  there 
was  a  centre  in  the  medulla — the  diabetic  centre — puncture  of  which  is  fol- 
lowed by  hyperglycaemia  due  to  an  increased  outflow  of  sugar  from  the  liver 
warehouse.  He  demonstrated  that  the  eflFerent  path  of  this  influence  was 
through  the  splanchic  nerves  and  the  afferent  through  the  vagi.  The  exact 
location  of  this  centre  has  never  been  determined,  and  its  precise  role  in  the 
carbohydrate  metabolism  is  obscure.  Clinically,  however,  it  has  long  been 
known  that  many  lesions  of  the  nervous  system  cause  glycosuria — tumors, 
particularly  those  in  the  neighborhood  of  the  medulla,  injuries  both  to  the 
brain  and  to  the  upper  part  of  the  spinal  cord,  meningitis,  and  hemorrhage. 
Some  of  these  may  disturb  Claude  Bernard's  centre  in  the  medulla,  but,  as 
will  he  mentioned  later,  a  great  many  of  them  disturb  the  internal  secretion  of 
the  hvpophysis.  Clinically,  glycosuria  arising  from  disturbances  in  the  nerv- 
ous system  is  not  a  very  important  variety. 

(c)  DiSTUKBANCES  OF  THE  INTERNAL  SECRETIONS. — The  part  plavcd  in 
the  carbohydrate  metabolism  by  the  ductless  glands  is  of  the  first  importance. 
Though  not  yet  fully  understood,  the  following  are  the  chief  points,  so  far 
«>  they  bear  on  clinical  work : 
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(1)  Pancreatic  Secretion. — Extirpation  of  the  pancreas  in  a  dog  is  fol- 
lowed by  hyperglyeaemia  and  prolonged  glycosuria,  which  is  not  relieved  by 
feeding  pancreas  to  the  animal,  but  which  is  checked  if  experimentally  a  por- 
tion of  healthy  organ  from  another  dog  is  inserted  into  the  portal  circulation. 
The  pancreas  contains  structures  known  as  "the  islands  of  Langerhans,'' 
which,  from  the  work  of  Opie  and  others,  are  believed  to  furnish  an  internal 
secretion  necessary  to  normal  carbohydrate  metabolism.  A  portion  of  the 
organ  separated  from  the  rest,  and  its  duct  ligated,  atrophies,  but  a  tissue 
remains  composed  of  enlarged  islands  of  Langerhans.  If  the  remainder  of 
the  pancreas  be  removed,  this  atrophied  portion  is  able  to  ward  oflf  glycosuria; 
but  if  this  is  removed  glycosuria  appears  immediately  (W.  G.  MacCal- 
lum).  In  some  way  the  secretion  furnished  by  this  organ  is  essential  to  the 
proper  preparation  of  the  sugars.  Cohnheim  suggests  a  correlation  of  this 
internal  secretion  with  a  muscle  enz\TTie,  to  which  it  acts  as  an  ambocepter, 
and  that  it  is  by  the  combined  action  of  these  two  glycolytic  bodies  that  the 
sugars  are  normally  burned  up  in  the  muscles.  Many  diseases  of  the  pancreaa 
are  associated  with  glycosuria,  some  with  permanent  diabetes.  Hsemorrhagic 
pancreatitis,  cancer,  calculus,  chronic  interstitial  pancreatitis,  catarrh  of  the 
ducts  may  all  be  associated  with  a  profound  disturbance  in  the  metabolism 
of  the  sugars.  In  fact,  there  is  no  one  organ  the  disease  of  which  is  more 
constantly  associated  with  glycosuria,  and  the  studies  of  Opie  warrant  the 
belief  that  the  essential  factor  is  a  disturbance  of  the  function  of  the  internal 
secretion  provided  by  the  islands  of  Langerhans. 

(2)  Hypophysis. — It  was  long  known  that  glycosuria  occurred  in  tumors 
of  the  region  of  the  hypophysis,  particularly  in  acromegaly,  and  it  follows 
fractures  of  the  base  of  the  skull.  Experimentally,  Gushing  and  his  students 
have  shown  that  the  posterior  lobe  of  the  pituitary  gland  has  an  important 
influence  in  carbohydrate  metabolism.  The  secretion  of  this  portion  of  the 
gland  is  discharged  into  the  third  ventricle,  and  any  operative  disturbance 
of  it,  or  of  the  infundibulum,  is  at  once  followed  by  glycosuria,  and  by  a  re- 
markable lowering  of  the  assimilation  limit  for  sugars.  On  the  other  hand,  a 
deficiency  of  this  secretion,  or  the  removal  of  this  portion  of  the  gland  alone, 
is  followed  by  a  remarkable  increased  tolerance  for  carbo-hydrates. 

Clinically,  this  sequence  is  not  infrequently  seen.  A  tumor  which  at  first 
irritates  the  gland,  as  in  the  early  stages  of  acromegaly,  may  cause  glycosuria, 
but  later,  as  the  posterior  lobe  of  the  gland  is  destroyed,  there  is  an  extraordi- 
narily high  assimilation  limit  for  sugars,  and  associated  with  it  a  great 
increase  in  the  deposition  of  fat  in  the  body,  a  syndrome  to  be  referred  to 
later.  Intravenous  or  subcutaneous  injecticm  of  the  extract  of  the  posterioi 
lobe  promptly  lowers  this  high  assimilation  limit  for  carbohydrates. 

(3)  Adrenals  and  Thyroids. — We  have  less  positive  information  about 
the  relation  of  carbohydrate  metabolism  to  the  internal  secretions  of  these 
glands.  Glycosuria  dws  not  necessarily  follow  lesions  of  the  adrenals,  but 
experimentally  it  has  been  shown  that  adrenalin  has  a  powerful  influence 
on  the  carbohydrate  metabolism,  and  glycosuria  may  be  readily  produced  in 
animals  by  subcutaneous  injection,  and  by  the  local  application  of  adrenalin 
to  the  pancreas.  Clinically,  we  know  practically  nothing  of  an  adrenal  gly- 
cosuria. It  does  not  occur  in  Addison's  disease.  It  has  occasionally  been 
noticed  in  the  prolonged  therapeutic  use  of  adrenalin.    In  disturbances  of  the 
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thyroid  gland  glycosuria  is  not  uncommon.  There  is  a  lowered  tolerance  for 
sugar  in  Graves'  disease  which  is  sometimes  associated  with  a  true  diabetes, 
md  in  the  remarkable  instances  of  acute  myxoedema  the  amount  of  sugar 
in  the  urine  may  be  large.  The  use  of  thyroid  extract  is  occasionally  fol- 
lowed by  glycosuria.  On  the  other  hand,  patients  may  take  the  extract  con- 
tinuously for  many  years  without  the  appearance  of  sugar  in  the  urine. 

Possibly  the  glycosuria  associated  with  pregnancy  is  due  to  a  disturbance 
in  the  internal  secretions  at  this  period.  It  is  a  transient  condition,  usually 
disappearing  with  parturition,  and  rarely  leads  to  diabetes.  I  have  known 
it  to  recur  in  successive  pregnancies. 

(d)  Disturbances  in  the  Function  of  the  Liveb. — One  of  the  most 
remarkable  features  in  carbohydrate  metabolism  is  that  the  great  warehouse 
of  the  sugars  may  be  damaged  to  any  degree  without  causing  hyperglycaemia 
or  glycosuria.  Whether  or  not  there  is  a  type  of  disease  to  which  the  name 
of  iiver  diabetes"  may  be  given  is  doubtful.  There  are  cases  of  cirrhosis  of 
the  liver  and  of  gallstones — particularly  those  associated  with  enlargement  of 
the  organ — in  which  glycosuria  is  present,  but  they  are  probably  all  asso- 
ciated with  coincident  affections  of  the  pancreas.  In  the  **bronze  diabetes," 
which  is  accompanied  by  great  hypertrophy  of  the  liver,  the  glycosuria  is 
probably  pancreatic. 

(f)  Disturbances  in  the  Kidney  Functions. — Disease  of  the  kidneys 
is  rarely  associated  with  glycosuria.  Occasionally  one  finds  it  in  chronic 
Bright"8  disease,  but  the  existence  of  a  true  diabetes  depending  upon  changes 
in  the  kidneys  has  not  been  proved.  There  is  a  remarkable  experimental  dia- 
betes of  great  interest  in  connection  with  carbohydrate  metabolism.  If  phlo- 
ridzin,  a  glucoside  prepared  from  the  bark  of  the  apple-tree,  is  given  by  mouth 
or  subeutaneously  to  man  or  animals  glycosuria  results,  and  even  continues 
on  a  nitrogenous  diet,  and  in  man  when  fasting.  The  amount  of  sugar 
excreted  may  be  large,  yet  there  is  no  hyperglycaemia.  It  seems  that  the 
Bugar  is  directly  manufactured  by  the  kidney  epithelium,  and  largely  from 
the  proteins. 

I/)  Miscellaneous  Disturbances. — The  carbohydrate  metabolism  may 
be  npset  in  acute  fevers,  in  many  of  which  a  transient  glycosuria  is  present. 
It  is  not  uncommon  after  the  administration  of  ether,  less  so  after  chloro- 
form. Metabolic  disturbances  in  gout  are  not  infrequently  associated  with 
glycosuria,  and  cachexias  and  profound  amcmias  may  be  accompanied  by 
transient  glycosuria.  A  mental  sliook,  a  severe  nervous  strain  and  worry 
precede  many  cases.  -Patients  suffocated  by  smoke,  or  poisoned  by  coal  gas, 
may  have  sugar  in  the  urine. 

IxcmENCE. — According  to  statistics  diabetes  appears  to  be  about  as  fre- 
'jnent  in  the  United  States  as  in  European  countries.  In  England  and  Wales 
the  death-rate  from  diabetes  is  about  D  per  100,000  of  population.  The  dis- 
ease is  on  the  increase  in  the  United  States.  The  statistics  for  1870  gave  2.1; 
for  1880,  2.8;  for  1890,  3.8;  for  1900,  9.3;  and  for  1910,  14.9  deaths  to  the 
UM),(mjo  population.  This  apparent  increase  may  be  in  part  due  to  more 
atturate  vital  statistics  records.  Among  27,(518  patients  admitted  to  the 
me^lical  wards  of  the  Johns  Hopkins  Hospital  in  twenty-two  years  there  were 
2'?l>  cases  of  dial)etes,  or  one  per  cent. 

Hereditaky  influences  play  an  important  role  and  cases  are  on  record 
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of  its  occurrence  in  many  members  of  the  same  family.  Morton^  who  calls 
the  disease  hydrops  ad  matulam  ( Phthisiologia,  1689),  records  a  remarkable 
family  in  which  four  children  were  affected,  one  of  which  recovered  on  a  milk 
diet  and  diascordium.  An  analysis  of  the  cases  in  my  series  gave  only  6  cases 
with  a  history  of  diabetes  in  relatives  (Pleasants).  Naiinjm  obtained  a  fam- 
ily history  of  diabetes  in  35  out  of  201  private  cases,  but  in  only  7  of  157  hos- 
pital cases.  There  are  instances  of  the  coexistence  of  the  disease  in  man  and 
wife.  Among  516  married  pairs  collected  by  Senator,  in  which  either  hus- 
band or  wife  was  diabetic,  in  18  cases  the  second  partner  had  become  diabetic. 
It  is  not  easy  to  explain  this  conjugal  diabetes.  The  suggestion  of  contagion 
seems  scarcely  tenable. 

Sex. — Men  are  more  frequently  affected  than  women,  the  ratio  being 
about  three  to  two.  Of  the  276  cases  of  diabetes  above  referred  to  179  were 
in  males  and  97  in  females  (Futcher).  It  is  a  disease  of  adult  life ;  a  majority 
of  the  cases  occur  from  the  third  to  the  sixth  decade.  Of  the  276  cases,  the 
largest  number — 70,  or  25  per  cent. — occurred  between  fifty  and  sLxty  years  of 
age. 

Diabetes  in  Children. — Stern  has  analyzed  117  cases  in  children.  They 
usually  occur  among  the  better  classes.  Six  were  under  one  year  of  age. 
Hereditary  influences  were  marked.  The  course  of  the  disease  is,  as  a  rule, 
much  more  rapid  than  in  adults.  The  shortest  duration  was  two  days,  and  in 
7  cases  it  did  not  last  a  month.  One  case  is  mentioned  of  a  child  apparently 
bom  with  glycosuria,  who  recovered  in  eight  months. 

In  the  above  series  there  were  2  cases  in  the  first  hemi-decade,  5  in  tlie 
second,  and  24  in  the  second  decade. 

Persons  of  a  neurotic  iewperament  are  often  affected.    It  is  a  disease  ot 
the  higher  classes.     Van  Xoorden  states  that  the  statistics  for  London  and 
Berlin  show  that  the  number  of  ca?es  in  the  upper  ten  thousand  exceeds  tba^ 
in  the  lower  hundred  thousand  inhabitants. 

Bace. — Hebrews  seem  especially  prone  to  it;  one-fourth  of  Frerichs'  p^' 
tients  were  of  the  Semitic  race.  I  have  been  much  impressed  with  the  f f^" 
quency  of  the  disease  among  them.  Diabetes  is  comparatively  rare  in  tH< 
colored  race,  but  not  so  uncommon  as  was  formerly  supposed.  Of  the  seri^ 
of  276  cases,  29,  or  10.6  per  cent.,  were  in  negroes. 

Metabolism  in  Diabetes. — Glycosuria,  neurotic,  dietetic  or  toxic,  may  ^ 
a  matter  of  simple  overflow,  but  the  essence  of  true  diabetes  is  a  waste  of  't'^ 
carbohydrates,  which  hurry  through  the  body,  in  great  part  never  warehoa^^ 
as  glycogen.  Why  this  should  be,  whether  the  liver  and  muscles  are  at  fa-^^ 
in  refusing  to  transform  the  carbohydrate,  or  whether  the  defect  is  the  ^^' 
z}'mes  of  tlie  ductless  glands,  are  j)ro})lcms  awaiting  solution.  Xaunyn  U^^ 
that  hyperglycemia  is  due  to  a  failure  of  the  liver  and  muscles  to  store  ""^ 
glycogen  as  in  health.  On  the  other  hand,  Lepine,  Opie,  and  others  supp^^ 
the  view  that  the  glycol i tic  ferment?  are  lacking — the  former  may  depend  ^ 
the  latter.  In  either  case  the  result  is  a  failure  of  the  normal  oxidation  ^ 
the  carbohydrates.  Hyperglycopniia  is  responsible  for  the  thirst  and  the  pol>"' 
ria,  and  there  is  a  vory  considorai)le  daily  loss  of  energy  in  warming  ^\ 
H(|uids  taken  to  the  temperature  of  the  body,  according  to  Benedict  and  Jos?!  * 
nearly  6  ])er  cent,  of  the  total  heat  of  the  day ;  and  it  is  this  excess  of  su^^ 
in  the  system  that  renders  the  body  so  favorable  a  culture  medium  for  p*^ 
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oigftnisms.  There  is  loss  of  energy  with  the  steady  waste  of  sugar  fuel; 
practically  every  gram  of  sugar  excreted  in  the  urine  results  in  a  loss  of  4.1 
calories,  consequently  a  diabetic  patient  excreting  100  grams  of  sugar  and  20 
grams  of  /S-oxy butyric  acid  loses  500  calories  in  this  way,  so  that  the  patients 
are  apt  to  be  underfed,  unless  this  loss  is  made  up  by  a  full  amount  of  other 
food  (Benedict  and  Joslin).  Studies  upon  the  respiratory  quotient — which  is 
the  ratio  between  the  COg  given  out  and  the  0  taken  in  by  a  healthy  individual 
on  a  mixed  diet  (expressed  by  the  fraction  0.9) — favor  the  view  that  there  is 
failure  in  the  proper  combustion  of  the  carbohydrates.  Benedict  and  Joslin 
conclude  that  a  respiratory  quotient  above  0.74  indicates  a  fairly  liberal  sup- 
ply of  glycogen  stored  in  the  body ;  while  a  respiratory  quotient  of  0.70,  or 
below  that,  indicates  that  the  patient  has  no  available  carbohydrates,  and  has 
lost  in  a  measure  the  power  of  storing  them.  And  here  comes  the  special 
danger;  as  the  carbohydrates  pass  through  the  body  unbumed,  the  energy 
must  be  provided  from  the  proteins  and  fats.  The  metabolism  of  the  former 
does  not  appear  to  be  seriously  disturbed,  and  the  carbohydrate  portion  of 
the  protein  molecule  is  well  tolerated  and  in  part  supplies  the  place  of  the  lost 
aigare.  The  danger  is  in  the  metabolism  of  the  fats.  The  carbohydrates  are 
not  used  as  fuel ;  the  proteins  are  easily  utilized,  but  apparently  it  takes  so 
much  draught  to  bum  them  that  not  enough  is  left  to  consume  the  fats  com- 
pletely; and  the  products  of  incomplete  combustion  accumulate  in  the  system 
tnd  guffocate  the  patient  as  effectually  as  does  the  CO  of  a  charcoal  stove. 
The  chief  product  of  this  incomplete  combustion  of  the  fats  is  the  /8-oxybuty- 
ric  acid,  which  itself  is  the  source  of  the  diacetic  acid  and  acetone,  and  the 
special  danger  of  the  disease  is  now  recognized  to  be  the  production  of  an 
acidosis  in  consequence  of  this  imperfect  fat  metabolism. 

Morbid  Anatomy. — ^The  nervous  system  shows  no  constant  lesions.  In  a 
few  instances  there  have  been  tumors  or  sclerosis  in  the  medulla,  or  a  cysti- 
c-ercus  has  pressed  on  the  floor.  A  secondary  multiple  neuritis  is  not  rare,  and 
to  it  the  so-called  diabetic  tabes  is  probably  due,  and  changes  occur  in  the 
posterior  columns  of  the  cord  similar  to  those  which  have  been  found  in  per- 
nicious anaemia.  In  the  Fymj)athetic  system  the  ganglia  have  been  enlarged 
and  in  some  instances  sclerosed.  The  blood  may  contain  as  higli  as  0.4  per 
<^nt.  of  sugar  instead  of  0.15  ])er  cent.  The  plasma  is  usually  loaded  with 
f«t,  the  molecules  of  which  may  be  seen  as  fine  particles.  When  drawn,  a 
"White  creamy  layer  coats  the  coagulum,  and  there  may  be  lipaemic  clots  in  the 
?*mall  vessels.  There  are  no  special  changes  in  the  red  or  white  corpuscles. 
The  polMiuclear  leucocytes  contain  glycogen.  Glycogen  can  occur  in  normal 
Hood,  but  it  is  here  extracellular.  It  has  been  also  found  in  the  polymiclear 
leucocytes  in  leukaemia.  The  heart  is  hypertrophied  in  some  cases.  Endo- 
<farditi8  is  very  rare.  Arterio-sclerosis  is  common.  The  lungs  show  important 
dumges.  Acute  broncho-pneumonia  or  crou])Ous  pneumonia  (eitlier  of  which 
may  terminate  in  gangrene)  and  tuberculosis  are  common.  The  so-called 
tabetic  phthisis  is  always  tuberculous  and  results  from  a  caseating  broncho- 
pneumonia. In  rare  cases  tliere  is  a  chronic  interstitial  ])neumonia,  non- 
tuberculous.  Fat  emi)olism  of  the  ])ulm()nary  vessels  may  occur  in  connection 
^th  diabt^tic  coma. 

The  liver  is  usually  enlarged :  fatty  degeneration  is  common.  In  the  so- 
^Ued  diabetic  cirrhosis — the  rirrhosU  pigmentntre — the  liver  is  enlarged  and 
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sclerotic^  and   a  cachexia  develops  with  melanoderma.     Dilatation  of  the 
stomach  is  common. 

Pancreas. — Of  15  autopsies  in  27  fatal  cases,  in  9  the  pancreas  was  found 
atrophic.  In  one  of  these  fat  necroses  were  present,  in  another  calculi. 
Hyaline  degeneration  of  the  islands  of  Langerhans  has  been  described  by  Opie 
and  is  a  special  feature  in  certain  cases.  Chronic  interstitial  pancreatitis  ii 
common. 

The  kidneys  show  a  diffuse  nephritis  with  fatty  degeneration.  Hyaline 
cliange  is  often  found  in  the  tubal  epithelium,  particularly  of  the  descending 
limb  of  the  loop  of  Henle,  and  in  the  Malphigian  tufts. 

Symptoms. — Acute  and  chronic  forms  are  recognized,  but  there  is  na 
essential  difference  between  them,  except  that  in  the  former  the  patients  are 
younger,  the  course  is  more  rapid,  and  the  emaciation  more  marked.  I  have 
twice  seen  acute  diabetes  in  the  aged. 

The  onset  of  the  disease  is  gradual,  and  either  frequent  micturition  or 
inordinate  thirst  first  attracts  attention.  Very  rarely  it  sets  in  rapidly,  after 
a  sudden  emotion,  an  injury,  or  after  a  severe  chill.  When  fully  established 
the  disease  is  characterized  by  great  thirst,  the  passage  of  large  quantities  of 
saccharine  urine,  a  voracious  appetite,  and,  as  a  rule,  progressive  emaciation. 

Among  the  general  symptoms  of  the  disease  thirst  is  one  of  the  most 
distressing.  Large  quantities  of  water  are  required  to  keep  the  sugar  in 
solution  and  for  its  excretion  in  the  urine.  The  amount  of  fluid  consumed 
will  be  found  to  bear  a  definite  ratio  to  the  quantity  excreted.  Instances,, 
however,  are  not  uncommon  of  pronounced  diabetes  in  which  the  thirst  is. 
not  excessive;  but  in  such  cases  the  amount  of  urine  passed  is  never  large. 
The  thirst  is  most  intense  an  hour  or  two  after  meals.  As  a  rule,  the  diges* 
tion  is  good  and  the  appetite  inordinate.  The  condition  is  sometimes  termed 
bulimia  or  polyphagia.    Lumbar  pain  is  common. 

The  tongue  is  usually  dry,  red,  and  glazed,  and  the  saliva  scanty.  The 
gums  may  become  swollen,  and  in  the  later  stages  aphthous  stomatitis  i& 
common.    Constipation  is  the  rule. 

In  spite  of  the  enormous  amount  of  food  consumed  a  patient  may  be- 
come rapidly  emaciattxl.  This  loss  of  flesh  bears  some  ratio  to  the  polyuria, 
and  when,  under  suitable  diet,  the  sugar  is  reduced,  the  patient  may  quickly 
gain  in  flesh.  The  skin  is  drA*  and  harsh,  and  sweating  rarely  occurs,  except 
when  phthisis  coexists,  l^renching  sweats  have  been  known  to  alternate  with 
excessive  jx^l^-uria.  (leneral  pruritus  or  pruritus  pudendi  may  be  very  dis- 
tressing, and  occasionally  is  one  of  the  earliest  s}Tnptoms.  The  temperature 
is  often  subnormal :  the  pulse  is  usually  frequent,  and  the  tension  increased. 
Many  dialxnios  do  not  show  marked  emaciation.  Patients  past  the  middle 
|XTiod  of  life  may  ha\e  tlio  disease  for  years  without  much  disturbance  of  the 
health,  ami  may  remain  well  nourished.  These  are  the  cases  of  the  diabete 
graj!  in  itmtradistiiution  to  oidhcte  tuaigrf, 

TiiK  Tkinf. — The  amount  varies  iroiw  3  to  4  litres  in  mild  cases  to  15 
to  *J0  litres  in  vt-ry  stMre  rases.  In  rare  instam^^s  the  quantity  of  urine  is- 
not  nuuh  increased.  Tntler  strict  diet  the  amount  is  much  lessened,  and 
in  intercurrent  tibrile  aiTnti«^us  it  may  Ix-  reduced  to  normal.  The  specific 
gra\i!\  is  l.iirl^  ranirini:  from  l.vOo  to  LO-io:  but  in  exceptional  cases  it  may 
be  low.  l.ni;^  :o   W'^o,     Tlu   l^.ijzhcst  sixvif.c  <rra\itv  recorded,  so  far  as  I 


DIABETES   MELLITUS  43$ 

kxKwr,  is  by  Trousseau — 1.074.  Very  high  specific  gravities — 1.070  -| sug- 
gest fraud.  The  urine  is  pale  in  color,  almost  like  water,  and  has  a  sweetish, 
odor  and  a  distinctly  sweetish  taste.  The  reaction  is  acid.  Sugar  is  present 
in  varying  amounts.  In  mild  cases  it  does  not  exceed  1^4  or  2  per  cent.,  but 
it  may  reach  from  5  to  10  per  cent.  The  total  amount  excreted  in  the  twenty- 
fonr  hours  may  range  from  10  to  20  ounces  (320  to  640  grams)  and  in 
aceptional  cases  from  1  to  2  pounds.  For  the  ordinary  tests  the  student  is- 
referred  to  the  clinical  and  chemical  manuals. 

Glycogen  has  also  been  found  in  the  urine,  and  in  rare  instances  sugars 
other  than  glucose  occur,  lactose,  levulose,  and  pentose,  and  to  these  conditions 
the  term  tnelituria  is  sometimes  applied.    Albumin  is  not  infrequent. 

Pneumaturia,  the  formation  of  gas  in  the  urine,  due  to  fermentative  proc- 
esses in  the  bladder,  is  occasionally  met  with. 

Cammidge^s  reaction  may  be  present  in  the  cases  with  disease  of  the  pan- 
creas. Fat  may  be  passed  in  the  urine  in  the  form  of  a  fine  emulsion 
(lipuria). 

Blood  in  Diabetes. — In  true  diabetes  hyperglycaemia  is  constant.  As^ 
coma  supervenes,  /8-oxybutyric  acid  occurs.  Polycythemia,  with  the  red  cells^ 
between  6,000,000  and  8,000,000  per  c.mm.,  is  not  uncommon  in  the  desic- 
cated cases  with  marked  polyuria.  Coma  is  accompanied  by  a  moderate  leuco- 
cytodg.  Lipsemia  occurs  in  a  certain  number  of  cases.  It  is  recognized  by 
the  presence  of  innumerable  dancing  particles  between  the  red  cells  in  a  fresh 
preparation,  and  by  the  creamy  appearance  of  the  serum  of  centrifugalized 
blood.  Normal  blood  contains  between  0.16  to  0.325  per  cent,  of  fat.  Fraser 
foimd  16.44  per  cent,  of  fat  in  the  blood  of  a  diabetic.  Opinions  vary  as  to 
the  sonrce  of  the  fat. 

Complications. — (a)  Acidosis. — The  chief  product  of  the  incomplete  com- 
bustion of  the  fats  is  y^-oxybutyric  acid,  and  its  derivatives  are  acetone  and 
diacetic  acid.  When  formed  in  any  lurge  amount  these  bodies  are  rapidly 
excreted  in  the  urine.  With  their  increase  there  may  be  a  remarkable  auto- 
intoxication first  described  by  Kussmaul,  and  known  as  diabetic  coma,  which 
ifl  the  most  important  single  cause  of  death  in  the  disease,  occurring  in  15  of 
27  fatal  cases  in  my  series.  According  to  Stephen  McKenzie  all  of  the  fatal 
cases  of  diabetes  under  25  at  the  London  Hospital  died  in  coma. 

There  are  three  groups  of  cases: 

(1)  Typical  dyspnoeic  coma,  the  air-hunger  of  Kussmaul,  in  which  there 
are  loud  and  deep  in-  and  expirations,  the  pulse  grows  weak,  and  the  patient 
gradually  fails  and  dies,  sometimes  within  twenty-four  hours.  The  breath 
ver}'  often  has  the  fruity  odor  of  acetone.  It  may  come  on  without  any  pre- 
monition and  the  patient  may  waken  out  of  sleep  in  dyspnoea.  Dyspepsia,. 
aMominal  pains,  restlessness  and  irritability  may  precede  the  attack.  (2) 
^'a?€8  in  which,  without  any  previous  dyspnoea  or  distress,  the  patient  is  at- 
tacked with  headache,  a  feeling  of  intoxication,  thick  speech  and  a  staggering 
g»it,  and  gradually  falls  into  deep  coma.  (3)  Cases  in  which,  particularly 
after  exertion,  the  patient  is  attacked  suddenly  with  weakness,  giddiness  and 
fainting;  the  hands  and  feet  are  cold  and  livid,  tlie  pulse  small,  respiration 
'•pidithe  patient  becomes  drowsy,  and  death  occurs  within  a  few  hours. 

{h)  Cutaneous. — Boils  and  carbuncles  are  extremely  common.  Painful 
onychia  may  occur.     Eczema  is  also  met  with,  and  at  times  an  intolerable 
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Itching.  In  women  the  irritation  of  the  urine  may  cause  the  most  intense 
pruritus  pudendi,  and  in  men  a  balanitis.  Rarer  affections  are  xanthoma  and 
purpura.  Gangrene  is  not  uncommon,  and  is  associated  usually  with  arterio- 
ficlerosis.  Perforating  ulcer  of  the  foot  occurred  in  7  of  276  cases.  Bronzing 
of  the  skin  (diabete  bronze)  occurs  in  certain  cases  in  which  the  diabetes  arises 
as  a  late  event  in  the  disease  known  as  haemochromatosis,  which  is  further 
characterized  by  pigmentar}^  cirrhosis  of  the  liver  and  pancreas.  With  the 
onset  of  severe  complications  the  tolerance  of  the  carbohydrates  is  much  in- 
creased.    Profuse  sweats  may  occur. 

(c)  Pulmonary. — The  patients  are  not  infrequently  carried  off  by  acute 
pneumonia,  which  may  be  lobar  or  lobular.  Gangrene  is  very  apt  to  super- 
vene, but  the  breath  does  not  necessarily  have  the  foul  odor  of  ordinary  gan- 
^ene.  Abscess  following  lobar  pneumonia  occurred  in  one  of  my  cases. 
Tuberculous  broncho-pneumonia  is  very  common  and  may  run  a  very  rapid 
course. 

{d)  Benal. — Albuminuria  is  a  tolerably  frequent  complication.  The 
amount  varies  greatly,  and,  when  slight,  does  not  seem  to  be  of  much  moment 
(Edema  of  the  feet  and  ankles  is  not  an  infrequent  symptouL  General  ana- 
sarca is  rare,  however,  owing  to  the  marked  polyuria.  It  is  sometimes  asso- 
ciated with  arterio-sclerosis.  It  occasionally  precedes  the  occurrence  of  the 
diabetic  coma.    Occasionally  cystitis  is  a  troublesome  s}Tnptom. 

(e)  Nervous  System. — Peripheral  Neuritis. — Neuralgia,  numbness  and 
tingling,  uncommon  symptoms  in  diabetes,  are  probably  minor  neuritic  mani- 
festations. The  involvement  may  be  general  of  the  upper  and  lower  extremi- 
ties. Sometimes  it  is  unilateral,  or  the  neuritis  may  be  in  a  single  nerve— 
the  sciatic  or  the  third  nerve.     Herpes  zoster  may  occur. 

Diabetic  Tabes  (so-called). — This  is  a  peripheral  neuritis,  characterized  b\ 
lightning  pains  in  the  legs,  loss  of  knee-jerk — which  may  occur  without  tin 
other  symptoms — and  a  loss  of  power  in  the  extensors  of  the  feet.  The  gail 
is  the  characteristic  steppage,  as  in  arsenical,  alcoholic,  and  other  forms  oi 
neuritic  paralysis.  Charcot  states  that  there  may  be  atrophy  of  the  optic 
nerves.  Changes  in  the  posterior  columns  of  the  cord  have  been  found  b} 
Williamson  and  others. 

Diabetic  Paraplegia, — This  is  also  in  all  probability  due  to  neuritis.  Then 
are  cases  in  which  power  ha?  boen  lost  in  both  arms  and  legs. 

Mental  Symptoms. — The  patients  are  often  morose,  and  there  is  f 
strong  tendency  to  become  hypochondriacal.  General  paralysis  has  beer 
met  with.  Some  patients  display  an  extraordinar}'  degree  of  restlessness  anc 
anxiety. 

(/)  Special  Senses. — Cataract  is  liable  to  occur,  and  with  rapidity  ii 
young  ]>orsons.  Dialectic  retinitis  closely  resembles  the  albuminuric  form 
Ha?morrhages  are  common.  Sudden  amaurosis,  similar  to  that  which  occun 
in  unemia,  may  occur.  Paralysis  of  the  muscles  of  accommodation  may  \n 
present :  and,  lastly,  atrophy  of  the  optic  nerves.  Aural  symptoms  may  com< 
on  with  groat  rapidity,  either  an  otitis  media,  or  in  some  instances  inflamma 
tion  of  the  mastoid  colls. 

(g)  Sexual  Frxcriox. — Impotence  is  common,  and  may  be  an  earh 
symptom.  Conception  is  rnro:  if  it  ixvurs.  alwrtion  is  apt  to  follow.  A  dia 
betic  mother  mav  bear  a  hoalthv  child :  there  is  no  known  instance  of  a  dia 
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betic  mother  bearing  a  diabetic  child.     The  course  of  the  disease  is  usually 
aggravated  after  delivery. 

Diagnoiia. — ^There  is  no  difficulty  in  determining  the  presence  of  sugar 
in  the  urine  if  the  proper  tests  are  applied.  Alcapton  may  prove  very  decep- 
tive, and  in  one  case  of  ochronosis  which  I  reported  a  diagnosis  of  diabetes 
was  made  by  four  or  five  of  the  leading  physicians  in  Europe,  one  of  whom 
was  an  authority  on  diabetes.  Deception  may  be  practiced.  A  young  girl 
under  my  care  had  urine  with  a  specific  gravity  of  1.065,  but  the  reactions 
were  for  cane  sugar ;  and  there  is  a  case  in  the  literature  in  which,  when  the 
cane  sugar  fraud  was  detected,  the  woman  bought  grape  sugar  arid  put  it 
into  her  bladder. 

To  determine  whether  the  case  is  one  of  simple  glycosuria  or  of  true  dia- 
betes is  not  always  easy,  as  the  one  readily  merges  into  the  other.  The  younger 
the  individual  the  greater  the  probability  that  the  case  is  one  of  true  diabetes. 
It  is  well  always  to  test  the  assimilation  limit ;  100  grams  of  glucose  given 
in  solution  two  hours  after  a  breakfast  of  a  roll  and  butter  with  coffee  should 
not  give  glycosuria.  To  do  so  indicates  a  deficiency  in  the  capacity  to  store 
carbohydrates  and  a  possibility  that  true  diabetes  may  follow.  Transient  gly- 
cosuria occurs  in  a  great  many  conditions  already  mentioned.  For  practical 
purposes  the  common  form  is  that  met  with  in  persons  above  50  years  of  age, 
who  eat  and  drink  too  much  and  tend  to  grow  stout.  The  detection  of  a  little 
.sugar  in  the  urine  may  have  the  great  advantage  of  frightening  the  patient 
into  a  more  rational  mode  of  life.  The  forms  following  anaesthesia,  accidents, 
business  worries,  fright  and  that  which  occurs  in  pregnancy  are,  as  a  rule, 
readily  controlled. 

Pngnotis. — The  younger  the  patient  the  less  likely  is  recovery.  In  chil- 
dren the  disease  may  run  a  very  rapid  course,  and  death  may  occur  within  a 
few  weeks,  or,  indeed,  a  child  may  die  in  coma  before  the  condition  has  been 
recognized.  The  case  referred  to  by  Morton,  in  which  one  recovered  of  four 
children  in  a  family  affected,  is  one  of  the  few  instances  on  record.  Person- 
ally I  have  not  known  an  instance  of  recovery  in  a  child.  On  the  other  hand, 
in  persons  over  fifty  sugar  may  be  present  in  the  urine  for  years  without  any 
impairment  of  strength  or  health.  The  outlook  is  good  in  the  fat,  bad  in  the 
lean.  It  is  particularly  good  in  the  stout,  active,  business  man,  wliose  glyco- 
suria has  come  on  as  a  result  of  worry,  work,  and  excess  in  food  and  drink. 

The  following  steps  should  be  taken  to  estimate  the  gravity  of  a  case. 
First,  the  output  of  sugar  should  be  estimated  on  three  successive  days  on  a 
carbohydrate-free  diet.  Secondly,  if  the  sugar  disappears,  gradually  test  tlie 
ai'siniilating  capacity  of  the  body  with  various  carbohydrates.  In  most  cases 
of  glycosuria  and  mild  diabetes  the  sugar  completely  disappears  on  a  carbo- 
hydrate-free diet,  and  a  certain  quantity  of  carbohydrate  can  be  dealt  with 
▼ithout  causing  hyperglyca^mia.  Thirdly,  test  for  the  presence  of  acetone  and 
diacetic  acid,  as  they  usually  indicate  a  serious  disturbance  in  the  metabolism 
of  the  fats.  It  is  well  to  romenibor,  however,  that  the  acetone  bodies  may  bo 
only  temporarily  present,  and  it  is  not  necessary  to  sign  the  patient's  death 
▼arrant  so  soon  as  they  appear.  A  patient  may  live  for  many  years  with 
traces,  and  they  may  disa])])ear  after  having  been  present  for  months. 

Treatment. — Tn  familios  with  a  marked  predisposition  to  the  disease  the 
^feoi  starchy  and  saccharine  articles  of  diet  should  be  restricted. 
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The  personal  hygiene  of  a  diabetic  patient  is  of  the  first  importaiioe. 
Sources  of  worry  should  be  avoided,  and  he  should  lead  an  even,  quiet  life, 
if  possible  in  an  equable  climate.  The  heat  waste  should  be  prevented  by  wear- 
ing warm  clothes  and  avoiding  cold.  A  warm,  or,  if  tolerably  robust,  a  cold, 
bath  should  be  taken  every  day.  An  occasional  Turkish  bath  is  useful.  Sys- 
tematic, moderate  exercise  should  be  taken.  When  this  is  not  feasible,  mas- 
sage should  be  given.  It  is  well  to  study  accurately  the  dietetic  capabilities, 
of  each  patient,  for  no  two  can  be  treated  alike.  The  weight  should  be  re- 
corded weekly.  A  patient  who  is  glycosuric  and  losing  weight  on  a  non- 
carbohydrate  diet  must  be  regarded  as  doing  badly.  By  the  addition  of  a 
certain  amount  of  starchy  food  the  same  person  may  excrete  a  moderate 
amount  of  sugar  and  hold  or  even  gain  in  weight. 

Diet. — Keep  the  patient  for  three  or  four  days  on  an  ordinary  diet,  which 
contains  moderate  amounts  of  carbohydrates,  in  order  to  ascertain  the  amount 
of  sugar  excretion.  For  two  days  more  the  starches  are  gradually  cut  oflf. 
He  is  then  placed  on  the  following  non-carbohydrate  diet,  modified  in  each 
case  according  to  the  patient's  age  and  weight,  and  arranged  from  a  list  rec- 
ommended by  von  Noorden: 

Breakfast:  7:30,  200  c.  c.  (Jvi)  of  tea  or  coffee:  150  grams  (  Jiv)  of 
beefsteak,  mutton-chops  without  bone,  or  boiled  ham;  one  or  two  eggs. 

Lunch:  12:30,  200  grams  (  §  vi)  cold  roast  beef;  60  grams  (5  ij)  celery, 
fresh  cucumbers  or  tomatoes  with  vinegar,  olive  oil,  pepper  and  salt  to  taste; 
20  c.  c.  (  3  v)  whisky  with  400  c.  c.  (5  ^iij)  water;  60  c.  c.  (5  ij)  coffee,  with- 
out milk  or  sugar. 

Dinner:  6  P.  M.,  200  c.  c.  clear  bouillon;  250  grams  (5  viiss)  roast  beef; 
10  grams  (3  iiss)  butter;  80  grams  (5  ij)  green  salad,  with  10  grams  (3  iiss) 
vinegar  and  20  grams  (3  ^*)  olive  oil,  or  three  tablespoonfuls  of  some  well- 
cooked  green  vegetable,  three  sardines  a  I'huile;  20  c.  c.  (3  v)  whisky,  with 
400  c.  c.  (5  xiij)  water. 

Supper:    9  P.  M.,  two  eggs  (raw  or  cooked) ;  400  c.  c.  (5  xiij)  water. 

This  diet  contains  about  2i)0  grams  of  albumin  and  about  135  grams  of 
fat.  The  effect  of  the  diet  on  the  sugar  excretion  is  remarkable.  In  many 
cases  there  is  an  entire  disappearanc'e  of  the  sugar  from  the  urine  in  three  or 
four  days.  Chart  XV  shows  very  graphically  the  remarkable  drop  in  the  sugar 
excretion  for  the  first  twonty-four  liours.  In  cases  in  which  the  urine  becomes 
free  from  sugar  gradually  increasing  quantities  of  starch  up  to  20,  50,  and 
100  grams  are  added  daily.  White  bread  contains  fifty-five  per  cent,  of  starch. 
The  effect  of  the  non-carbohydrate  diet  is  to  improve  the  metabolic  functions 
si>  that  tlie  system  can  warehouse  considerable  quantities  of  carbohydrates 
without  sugar  aj>{H^aring  in  the  urine.  In  patients  on  a  strict  diet  who  con- 
tinue to  excrete  from  0.1  to  0.5  per  cent,  of  glucose  a  *Tiunger-day''  may  be 
given,  during  wliich  all  food  is  cut  off  for  twcntv-four  hours.  Aglycosuria 
may  ix^ur,  and  the  patient's  ]v»wer  of  assimilating  carbohydrates  is  increased; 
but  this  sliould  not  l>e  tried  if  much  diac\'tic  acid  is  present. 

In  cases  in  which  a  standard  diet  is  wox  ordered  it  is  well  to  begin  cutting 
off  article  by  article  until  the  sugar  disapjvars  from  the  urine.  Within  a 
month  or  two  the  patient  may  In?  allowtxl  a  more  liberal  diet,  testing  the  dif- 
ferent kinds  of  fi»l. 

The  Oiitfnta^  diet,  introduced  by  von  Xix^rden,  is  most  excellent,  particu- 
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larly  in  the  severer  forms.  Two  hundred  and  fifty  grams  of  oatmeal,  the  same 
amount  of  butter  and  the  whites  of  six  or  eight  eggs  constitute  the  day's  food. 
The  oatmeal  is  cooked  for  two  hours,  and  the  butter  and  albumin  stirred  in. 
It  may  be  taken  in  four  portions  during  the  day.  CoflEee,  tea,  or  whisky  and 
▼ater  may  be  taken  with  it. 

When  diacetic  acid  is  present  and  if  the  weight  is  falling  the  carbohydrates 
should  not  be  too  much  restricted.    Much  acid  means  that  glycogen  storage  is 
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Chabt  XV. — Illustrating  Influence  of  Diet  on  Suoae  and  Amount  of  Urine. 


W  and  the  body  has  had  to  resort  to  fats,  which  are  with  difficulty  and  im- 
perfectly burnt.  The  more  easily  assimilated  oatmeal  and  potato  may  be  used 
'reely  and  alkalies  given  to  neutralize  the  excess  of  acids. 

The  following  is  a  list  of  articles  which  diabetic  patients  may  take: 
Liquids:     Soups — ox-tail,  turtle,  bouillon,  and  otlior  clear  soups.    Lomon- 
*^««  coffee,  tea,  chocolate,  and  cocoa;  these  to  be  taken  without  sugar,  but 
"K*vmay  be  sweetened  with  saccharin.    Potash  or  soda  water,  and  ApoUinaris, 
^^  the  Saratoga-Vichy,  and  milk  in  moderation  may  be  used. 

Of  animal  food:    Fish  of  all  sorts,  including  crabs,  lobsters,  and  oysters; 
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salt  and  fresh  butcher's  meat   (with  the  exception  of  liver),  poultry,  and 
game.    Eggs,  butter,  buttermilk,  curds,  and  cream  cheese. 

Of  bread:  Gluten  and  bran  bread,  and  almond  and  cocoanut  biBcuite. 
Aleuronat  and  roborat  flours  are  made  from  wheat  and  contain  large  quan- 
tities of  albumin  and  but  little  starch.  They  may  be  used  in  making  bread 
or  biscuits,  and  are  highly  recommended  by  Ebstein. 

Of  vegetables :  Lettuce,  tomatoes,  spinach,  chicory,  sorrel,  radishes,  aspara- 
gus, water-cress,  cucumbers,  celery,  endives,  mustard,  and  various  pickles. 

Fruits:  Lemons  and  oranges.  Currants,  plums,  cherries,  pears,  apples 
(tart),  melons,  raspberries,  and  strawberries  may  be  taken  in  moderation. 
Nuts  are,  as  a  rule,  allowable. 

Among  prohibited  articles  are  the  following:    Thick  soups  and  liver. 

Ordinary  bread  of  all  sorts  (in  quantity),  rye,  wheaten,  brown,  or  white. 
All  farinaceous  preparations,  such  as  hominy,  rice,  tapioca,  semolina,  arrow- 
root, sago,  and  vermicelli. 

Of  vegetables:  Potatoes,  turnips,  parsnips,  squashes,  vegetabre-marrows 
of  all  kinds,  beets,  corn,  artichokes. 

Of  liquids :    Beer,  sparkling  wine  of  all  sorts,  and  the  sweet  aerated  drinks. 

In  feeding  a  diabetic  patient  one  of  the  greatest  difficulties  is  in  arranging 
a  substitute  for  bread.  Of  the  gluten  foods  many  are  very  unpalatable;  others 
are  frauds. 

Other  substitutes  are  the  almond  food,  the  Aleuronat  bread,  and  soya 
bread,  but  these  and  other  substitutes  are  not  satisfactory,  as  a  rule.  For 
sweetening  purposes  saccharin  may  be  used,  of  which  tablets  are  prepared. 
Mosse  has  shown  that  potato  starch  is  more  easily  assimilated  than  wheat 
starch,  and  this  view  has  been  on  the  whole  confirmed  by  comparative  tests 
in  my  wards.  He  allows  as  much  as  a  kilo  (21^  pounds)  of  potatoes,  weighed 
fresh,  to  a  diabetic  daily.    They  are  best  baked. 

Medicinal  Treatment. — This  is  most  unsatisfactory,  and  no  one  drug 
appears  to  have  a  directly  curative  influence.  Opium  alone  stands  the  test 
of  experience  as  a  remedy  capable  of  limiting  the  progress  of  the  disease. 
Diabetic  patients  seem  to  have  a  special  tolerance  for  this  drug.  Codeia  was 
preferred  by  Pavy,  and  has  the  advantage  of  being  less  constipating  than  mor- 
phia. A  patient  may  begin  with  half  a  grain  three  times  a  day,  which  may 
be  gradually  increased  to  (>  or  8  grains  in  the  twenty-four  hours.  Not  much 
effect  is  noticed  unless  the  patient  is  on  a  rigid  diet.  When  the  sugar  is 
reihiced  to  a  minimum,  or  is  absent,  the  opium  should  be  gradually  with- 
drawn. The  patients  not  only  bear  well  these  large  doses  of  the  drug,  but 
they  stand  its  gradual  rodiution.  Potassium  bromide  is  often  a  useful  ad- 
junct. The  arscnite  of  bromine,  a  solution  of  arsenious  acid  with  bromine 
in  glycerin  (dose,  3  to  5  minims  after  meals),  has  been  very  highly  recom- 
mended, but  it  is  by  no  means  so  certain  as  opium.  Arsenic  alone  may  be  used. 
Antipyrin  may  be  given  in  doses  of  10  grains  three  times  a  day,  and  in  cases 
with  a  marked  neurotic  constitution  is  sometimes  satisfactory.  The  salicylates^ 
iodoform,  nitroglycerin,  janihul,  the  lithium  salts,  str}'chnine,  creosote,  and 
lactic  acid  have  Ix^en  employed. 

Preparations  of  the  pancreas  (glycerin  extracts  of  the  dried  and  fresh 
gland)  have  been  used  in  the  hope  that  they  would  supply  the  internal  secre- 
tion necessary  to  normal  sugar  metabolism.     Tlie  success  has  not,  however^ 
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been  in  any  way  comparable  with  that  obtained  with  the  thyroid  extract  in 
myxoedema.  Lupine  has  isolated  a  glycolytic  ferment  from  the  pancreas  and 
also  from  the  malt  diastase^  and  has  used  it  with  some  success  in  4  cases. 

Of  the  complications^  the  pruritus  and  eczema  are  best  treated  by  cooling 
lotions  of  boric  acid  or  hyposulphite  of  soda  (1  ounce;  water,  1  quart),  or 
the  use  of  ichthyol  and  lanolin  ointment. 

In  the  thin,  nervous  patients  the  bowels  should  be  kept  open  and  the  urine 
tested  at  short  intervals  for  acetone  and  diacetic  acid — the  derivatives  of 
/Joxybutyric  acid. 

The  coma  is  an  almost  hopeless  complication.  Inhalations  of  oxygen  have 
been  recommended.  The  use  of  bicarbonate  of  soda  in  very  large  doses  is 
lecommended  to  neutralize  the  acid  intoxication.  It  may  be  used  intra- 
venously; as  much  as  80  grams  have  been  injected.  The  solution  used  for 
intravenous  injection  is  a  1  to  2  per  cent,  solution  of  sodium  bicarbonate  in 
normal  salt  solution,  made  from  freshly  distilled  water.  A  litre  may  be 
injected  slowly  into  a  vein  every  six  hours  in  desperate  cases.  In  the  less 
serious  cases  administration  should  be  made  by  mouth,  or  mouth  and  rectum. 
This  treatment,  first  recommended  by  Stadelmann,  has  undoubtedly  given  the 
best  results.  I  have  had  one  recovery.  The  sodiutn  bicarbonate  should  be 
pushed  until  the  urine  is  alkaline,  and  as  much  as  100  grams  given  daily. 
All  diabetics  with  a  marked  diacetic  acid  reaction  in  the  urine  should  be 
placed  on  sodium  bicarbonate.  Next  to  the  antacid  treatment,  subcutaneous, 
or  intravenous  injections  of  normal  salt  solution  have  given  the  best  results. 
The  improvement,  unfortunately,  is  only  temporary  with 'this  line  of  treat- 
ment. Reynolds  published  2  cases  of  recovery  after  the  administration  of  a 
dose  of  castor  oil,  followed  by  30  to  60  grains  of  citrate  of  potassium  every 
hour  in  copious  draughts  of  water.  The  bowels  of  a  diabetic  patient  should 
be  kept  acting  freely,  as  constipation  is  believed  to  predispose  to  the  develop* 
ment  of  coma. 

m.  DIABETES  msiPiDns 

Definition. — A  chronic  affection  characterized  by  the  passage  of  large 
quantities  of  normal  urine  of  low  specific  gravity. 

The  condition  is  to  be  distinguished  from  diuresis  or  polyuria,  which  is 
a  frequent  symptom  in  hysteria,  in  Bright's  disease,  and  occasionally  in  cere- 
bral or  other  affections.  Willis  in  1674  first  recognized  the  distinction  be- 
tween a  saccharine  and  non-saccharine  form  of  diabetes. 

Etiology. — The  disease  is  most  common  in  young  persons.  Of  the  85  cases 
collected  by  Strauss,  9  were  under  five  years;  12  between  five  and  ten  years; 
36  between  ten  and  twenty-five  years.  Males  are  more  frequently  attacked 
than  females.  The  affection  may  be  congenital.  A  hereditary  tendency  has 
been  noted  in  many  instances,  the  most  extraordinary  of  which  has  been 
reported  by  Weil.  Of  91  members  in  four  generations,  23  had  persistent 
pol}'uria  without  any  deterioration  in  liealth. 

Clinical  Classification. — There  are  two  forms:  primary  or  idiopathic,  in 
which  there  is  no  evident  organic  basis,  and  secondary  or  symptomatic,  in 
which  there  is  evidence  of  disease  in  the  brain  or  elsewhere.  Of  9  cases  re- 
ported from  my  clinic  by  Futcher,  4  belonged  to  the  former  and  5  to  the 
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latter  group.  Trousseau  stated  that  the  parents  of  children  with  diabetes 
insipidus  frequently  have  glycosuria  or  albuminuria.  The  disease  baa  fol- 
lowed rapidly  the  copious  drinking  of  cold  water,  or  a  drinking  boat,  or  has 
set  in  during  the  convalescence  from  an  acute  disease. 

The  secondary  or  symptomatic  form  is  almost  always  associated  with 
injury  or  disease  of  the  nervous  system,  traumatism  to  the  head  or,  in  some 
<ja8es,  to  the  trunk.  It  occurs  in  30  per  cent,  of  the  cases,  according  to  Stoer- 
mer.  Tumors  of  the  brain,  lesions  of  the  medulla,  cerebral  haemorrhage  have 
been  met  with  in  some  cases.  There  is  a  remarkable  association  between  dia- 
betes insipidus  and  brain  syphilis;  5  of  the  9  cases  reported  by  Futcher  were 
in  syphilitics.  The  lesion  is  usually  at  the  base,  and  meningitic.  Hemianopsia 
is  present  in  a  number  of  these  cases ;  it  occurred  in  2  of  Futcher's  series.  It 
is  not  necessary  that  the  lesions  should  involve  the  medulla.  It  has  been  met 
with  in  spinal  cord  lesions.  In  tumors  and  aneurisms  in  the  abdomen,  in 
tuberculous  peritonitis,  and  in  carcinoma  there  may  be  polyuria  of  an  extreme 
grade. 

The  most  reasonable  view  of  the  production  of  the  polyuria  is  that  it 
results  from  a  vasomotor  disturbance  of  the  renal  vessels,  due  either  to  local 
irritation,  as  in  a  case  of  abdominal  tumor,  to  central  disturbance  in  cases 
of  brain-lesion,  or  to  functional  irritation  of  the  centre  in  the  medulla,  giving 
rise  to  continuous  renal  congestion.  In  some  cases  the  functional  capacity  of 
the  kidney  to  eliminate  salt  and  urea  is  diminished. 

Morbid  Anatomy. — There  are  no  constant  anatomical  lesions.  The  hid" 
neys  have  been  found  enlarged  and  congested.  The  bladder  has  been  foand 
hypertrophied.  Dilatation  of  the  ureters  and  of  the  pelves  of  the  kidneys  has 
been  present.  Death  has  not  infrequently  resulted  from  chronic  pulmonary 
disease.    Very  varied  lesions  have  been  met  with  in  the  nervous  system. 

Symptoms. — The  disease  may  come  on  rapidly,  as  after  a  fright  or  an 
injury;  more  commonly  it  is  gradual.  A  copious  secretion  of  urine,  with 
increased  thirst,  is  the  prominent  feature  of  the  disease.  The  amount  of 
urine  in  the  twenty-four  hours  may  range  from  20  to  40  pints,  or  even  more. 
Trousseau  speaks  of  a  patient  who  consumed  50  pints  of  fluid  daily  and 
passed  about  56  pints  of  urine  in  the  twenty-four  hours.  In  two  of  our 
cases  the  amount  passed  was  greater  than  that  ingested  in  liquids  and  solids. 
The  specific  gravity  is  low,  1.001  to  1.005;  the  color  is  extremely  pale  and 
watery.  The  total  solid  constituents  may  not  be  reduced.  The  amount  of 
urea  has  sometimes  been  found  in  excess.  Abnormal  ingredients  are  rare. 
Muscle-sugar,  inosite,  has  been  occasionally  found.  Albumin  is  rare.  Traces 
of  sugar  have  been  met  with.  jS^aturally,  with  the  passage  of  such  enormous 
quantities  of  urine,  there  is  a  proportionate  thirst,  and  the  only  inconvenience 
of  the  disease  is  the  necessity  for  frequent  micturition  and  frequent  drinking. 
The  appetite  is  usually  good,  rarely  excessive  as  in  diabetes  mellitus;  but 
Trousseau  tells  of  the  terror  inspired  by  one  of  his  patients  in  the  keepers  of 
those  eating-houses  where  bread  was  allowed  without  extra  charge  to  the 
extent  of  each  customer's  wishes,  and  says  that  the  man  was  paid  to  stay 
away.  The  patients  may  be  well  nourished  and  healthy-looking.  The  disease 
in  many  instances  does  not  appear  to  interfere  in  any  way  with  the  general 
health.  The  perspiration  is  naturally  slight  and  the  skin  is  harsh.  The 
amount  of  saliva  is  small  and  the  mouth  usually  dry.     The  tolerance  of  al- 
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eohol  is  Temarkable,  and  patients  have  been  known  to  take  a  couple  of  pints 
of  brandy,  or  a  dozen  or  more  bottles  of  wine,  in  the  day. 

Course. — The  course  depends  entirely  upon  the  nature  of  the  primary 
trouble.  Sometimes,  with  organic  disease,  either  cerebral  or  abdominal,  the 
general  health  is  much  impaired ;  the  patient  becomes  thin,  and  rapidly  loses 
itrength.  In  the  essential  or  idiopathic  cases  good  health  may  be  maintained 
for  an  indefinite  period,  and  the  affection  has  been  known  to  persist  for  fifty 
jeare.  Death  usually  results  from  some  intercurrent  affection.  Spontaneous 
eare  may  take  place. 

Siignosis. — A  low  specific  gravity  and  the  absence  of  sugar  in  the  urine 
distinguish  the  disease  from  diabetes  mellitus.  Hysterical  polyuria  may 
lometimes  simulate  it  very  closely.  The  amount  of  urine  excreted  may  be 
enorraouB,  and  only  the  development  of  other  hysterical  manifestations  may 
enable  the  diagnosis  to  be  made.  This  condition  is,  however,  always  transi- 
tory. 

In  certain  cases  of  chronic  Bright's  disease  a  very  large  amount  of  urine 
of  low  specific  gravity  may  be  passed,  but  the  presence  of  albumin  and  of 
hyaline  casts  and  the  existence  of  heightened  arterial  tension,  stiff  vessels, 
and  bvpertrophied  left  ventricle  make  the  diagnosis  easy. 

Treatment. — The  treatment  is  not  satisfactory.  No  attempt  should  be 
made  to  reduce  the  amount  of  liquid.  In  some  cases  gradual  reduction  of  the 
protein  and  salt  intake  is  useful.  This  should  be  done  gradually.  Opium 
is  highly  recommended,  but  is  of  doubtful  service.  The  preparations  of  valer- 
ian may  be  tried;  either  the  powdered  root,  beginning  with  5  grains  (0.3  gm.) 
three  times  a  day,  and  increasing  until  2  drachms  (8  gm.)  are  taken  in  the  day, 
or  the  valerianate  of  zinc,  in  15-grain  (1  gm.)  doses,  gradually  increased  to 
30  grains  (2  gm.),  three  times  a  day.  Theocin  is  sometimes  useful  in  doses  of 
5  grains  (0.3  gm.)  three  times  a  day.  Antisypliilitic  treatment  should  be 
thoroughly  tried  in  patients  with  a  suspicious  history  or  a  positive  Wassermann 
reaction.    Electricity  may  be  used. 

IV.    BIOKETS  (BHAOHinS) 

Definition. — A  disease  of  infants,  characterized  by  impaired  nutrition  of 
the  entire  body  and  alterations  in  the  growing  bones. 

Glisson,  the  anatomist  of  the  liver,  accurately  described  the  disease  in 
1650.  The  name  is  derived  from  the  old  English  word  wrirJcken,  to  twist, 
filisgon  suggested  to  change  tlie  name  to  rhachitis,  from  the  Greek,  potxi^y 
the  gpine,  as  it  was  one  of  the  first  parts  affected,  and  also  from  the  sim- 
ilarity in  the  sound  to  rickets. 

Etiology. — Rickets  exists  in  all  parts  of  the  world,  but  is  particularly 
marked  among  the  ])oor  of  tlie  larger  cities,  who  are  badly  housed  and  ill  fed. 
It  is  much  more  comrnon  in  Knrope  than  in  America.  In  Vienna  and  Lond(m 
from  50  to  80  per  cent,  of  all  the  children  at  the  clinics  present  signs  of 
rickets.  It  is  a  comparatively  rare  disease  in  Canada.  In  the  cities  of  the 
Tnited  States  it  is  very  prevalent,  particularly  among  the  children  of  the 
nejrro  and  of  the  Italian  races.  Want  of  sunlight,  impure  air,  confinement, 
ind  lack  of  exercise  are  important  factors.  Prolonged  lactation  and  suckling 
the  child  during  pregnancy  are  accessory  influences  in  some  cases. 
80 
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There  is  no  evidence  that  the  disease  is  hereditary. 

Bickets  affects  male  and  female  children  equally.  It  is  a  disease  of  the 
first  and  second  years  of  life,  rarely  beginning  before  the  sixth  month.  Jenner 
has  described  a  late  rickets,  in  which  form  the  disease  may  not  appear  until 
the  ninth  or  even  until  the  twelfth  year,  or  later  (the  osteomalacia  of  puberty). 
A  faulty  diet  is  a  factor  in  the  production  of  the  disease.  Like  scurvy,  ricketi 
may  be  found  in  the  families  of  the  wealthy  under  perfect  hygienic  conditions. 
It  is  most  common  in  children  fed  on  condensed  milk,  the  various  proprietaij 
foods,  cow's  milk,  and  food  rich  in  starches.  "An  analysis  of  the  foods  on 
which  rickets  is  most  frequently  and  certainly  produced  shows  invariably  i 
deficiency  in  two  of  the  chief  elements  so  plentiful  in  the  standard  food  of 
young  animals — namely,  animal  fat  and  proteid*'  (Cheadle).  Bland  Sutton'i 
interesting  experiment  with  the  lion's  cubs  at  the  "Zoo'^  illustrates  this  point 
When  milk,  pounded  bones,  and  cod-liver  oil  were  added  to  the  meat  diet  the 
rickets  disappeared,  and<for  the  first  time  in  the  history  of  the  society  the 
cubs  were  reared.  Associated  with  the  defect  in  food  is  a  lack  of  proper 
assimilation  of  the  lime  salts. 

Morbid  Anatomy. — Glisson's  original  description  of  the  external  appear* 
ances  of  the  body  of  a  rickety  child  is  remarkably  complete;  indeed,  the  entire 
monograph  is  an  enduring  monument  to  the  skill  and  powers  of  observation 
of  this  great  physician.  "(1)  An  irregular  or  unusual  proportion  of  its 
parts.  The  head  is  evidently  larger  than  normal,  and  the  face  fatter  in  respect 
to  the  other  parts.  .  .  .  (2)  The  external  members  and  muscles  of  the 
whole  body  are  seen  to  be  delicate  and  emaciated,  as  though  consumed  by 
atrophy  or  tabes,  and  this  (so  far  as  we  know)  is  always  observed  in  those 
dead  of  this  affection.  (3)  The  whole  skin,  both  the  true  and  the  fleshy  and 
fatty  layers,  is  flaccid  and  rather  pendulous,  like  a  loose  glove,  so  that  you 
think  it  could  hold  mucli  more  flesh.  (4)  About  the  joints,  especially  in  the 
wrists  and  ankles,  there  are  certain  protuberances  which,  if  opened,  are  seen 
to  arise,  not  in  the  fleshy  or  membranous  parts,  but  in  the  ends  of  the  bones 
themselves,  especially  in  their  epiphyses.  (5)  The  joints,  limbs,  and  habitus 
of  all  these  external  parts  are  less  firm  and  rigid,  less  inflexible  than  in  other 
dead  bodies,  and  the  neck  scarcely  becomes  rigid,  a  frigore,  post  mortem,  or 
to  a  less  extent  than  in  other  cadavers.  (6)  The  chest  externally  is  thin  and 
much  narrowed,  especially  beneath  the  scapulae,  as  though  compressed  from 
the  sides,  and  the  sternum  accuminated  like  the  keel  of  a  ship  or  the  breast  of 
a  fowl.  (7)  The  ends  of  the  ribs  which  join  with  the  cartilages  of  the  sternum 
are  nodular,  like  the  ends  of  the  wrists  and  ankles." 

He  also  dt^cribes  the  prominent  abdomen,  the  enlarged  liver,  and  the 
changes  in  the  mesenteric  glands. 

The  bones  show  tlie  most  important  changes,  particularly  the  ends  of  the 
long  bones  and  the  ribs.  Between  the  shaft  and  epiphyses  a  slight  bulging 
is  apparent,  and  on  section  the  zone  of  proliferation,  which  normally  is 
represented  by  two  narrow  bands,  is  greatly  thickened,  bluish  in  color,  more 
irregular  in  outline,  and  very  much  softer.  The  width  of  this  cushion  of 
cartilage  varies  from  5  to  15  mm.  The  line  of  ossification  is  also  irregular 
and  more  spongy  and  vascular  than  normal.  The  periosteum  strips  oflf  very 
readily  from  the  shaft,  and  beneath  it  there  may  be  a  spongy  tissue  not  unlike 
decalcified  bone.     The  practical   outcome  of  these  changes  is  an  imperfect 


EICKETS  443 

sification,  so  that  the  bone  has  neither  the  natural  rate  of  growth  nor  the 
>iTnal  firmness.  In  the  cranium  there  may  be  large  areas,  particularly  in 
le  parieto-occipital  region,  in  which  the  ossification  is  delayed,  producing 
le  so-called  cranio-tabes,  so  that  the  bone  yields  readily  to  pressure  with 
le  finger.  There  are  localized  depressed  spots  of  atrophy,  which,  on  pressure, 
Te  the  so-called  "parchment  crackling/'  Flat  hyperostoses  arise  on  the  outer 
ble,  particolarly  on  the  frontal  and  parietal  bones,  producing  the  character- 
tic  broad  forehead  with  prominent  frontal  eminences,  a  condition  sometimes 
ifltaken  for  hydrocephalus. 

KaasowitZy  the  leading  authority  on  the  anatomy  of  rickets,  regards  the 
rperaemia  of  the  periosteum,  the  marrow,  the  cartilage,  and  of  the  bone  itself 
I  the  primary  lesion,  out  of  which  all  the  others  arise.  It  is  interesting  to 
ote  that  Olisson  attributed  rickets  to  disturbed  nutrition  by  arterial  blood, 
ad  believed  the  changes  in  the  long  bones  to  be  due  to  excessive  vascularity. 

The  chemical  analysis  of  rickety  bones  shows  a  marked  diminution  in  the 
ftlcareoQS  salts,  which  may  be  as  low  as  25  or  35  per  cent. 

The  liver  and  spleen  are  usually  enlarged,  and  sometimes  the  mesenteric 
lands.  As  Gee  suggested,  these  conditions  probably  result  from  the  general 
tate  of  the  health  associated  with  rickets.  Beneke  has  described  a  relative 
Qcreaae  in  the  size  of  the  arteries  in  rickets. 

Qymptomi. — The  disease  comes  on  insidiously  about  the  period  of  denti- 
on,  before  the  child  begins  to  walk.  Mild  grades  of  it  are  often  overlooked. 
n  many  cases  digestive  disturbances  precede  the  appearance  of  the  charac- 
?ristic  lesions,  and  the  nutrition  of  the  child  is  markedly  impaired.  There  is 
smally  slight  fever,  the  child  is  irritable  and  restless,  and  sleeps  badly.  If  he 
as  already  walked,  he  now  shows  a  marked  disinclination  to  do  so,  and  seems 
wble  and  unsteady. in  his  gait.  Sir  William  Jenner  called  attention  to  three 
eneral  symptoms  of  great  importance :  First,  a  diffuse  soreness  of  the  body, 
Q  that  the  child  cries  when  an  attempt  is  made  to  move  it,  and  prefers  to  keep 
«?rfectly  still.  Secondly,  slight  fever  (100**  to  101.5**  F.),  with  nocturnal 
estlessness,  and  a  tendency  to  throw  off  the  bedclothes.  This  may  be  partly 
ue  to  the  fact  that  the  general  sensitiveness  is  such  that  even  their  weight 
lay  be  distressing.  And,  thirdly,  profuse  sweating,  particularly  about  the 
ead  and  neck,  so  that  in  the  morning  the  pillow  is  found  soaked  with  per- 
piration. 

The  tissues  become  soft  and  flabby ;  the  skin  is  pale ;  and  from  a  healthy, 
Jump  condition  the  child  becomes  puny  and  feeble.  The  muscular  weakness 
(lay  be  marked,  particularly  in  the  legs,  and  paralysis  may  be  suspected.  This 
oH'alled  pseudo-paresis  of  rickets  results  in  part  from  the  flabby,  weak  con- 
lition  of  the  legs  and  in  part  from  the  pain  associated  with  the  movements. 
Coincident  with,  or  following  closely  upon,  the  general  symptoms  the  charac- 
eristic  skeletal  lesions  are  observed.  Among  the  first  of  these  to  appear  are 
he  changes  in  the  ribs,  at  the  junction  of  the  bone  with  the  cartilage,  forming 
he  so-called  rickety  rosary.  When  the  child  is  thin  these  nodules  may  be 
listinctly  seen,  and  in  any  case  can  be  easily  made  out  by  touch.  They  very 
arely  appear  before  the  third  month.  They  may  increase  in  size  up  to  the 
econd  year,  and  are  rarely  seen  after  the  fifth  year.  The  thorax  undergoes 
mportant  changes.  Just  outside  the  junction  of  the  cartilages  with  the  ribs 
here  is  an  oblique,  shallow  depression  extending  downward  and  outward. 
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A  transverse  curve,  sometimes  called  Harrison's  groove,  passes  outward  from 
the  level  of  the  ensiform  cartilage  toward  the  axilla,  and  may  be  deepened  at 
each  inspiration.  It  is  rendered  more  prominent  by  the  e version  and  promi- 
nence of  the  costal  border.  The  sternum  projects,  particularly  in  its  lower 
half,  forming  the  so-called  pigeon  or  chicken  breast.  These  changes  in  the 
thorax  are  not  peculiar,  however,  to  rickets,  and  are  much  more  commonly 
associated  with  hypertrophy  of  the  tonsils,  or  any  trouble  which  interferes 
with  the  free  entrance  of  air  into  the  lungs.  The  spine  is  often  curved  pos- 
teriorly, the  processes  are  prominent;  lateral  curvature  is  not  so  common. 

The  head  of  a  rickety  child  usually  looks  large  in  proportion  both  to  the 
body  and  the  face,  and  the  fontanelles  remain  open  for  a  long  time.  There  are 
areas,  particularly  in  the  parieto-occipital  regions,  in  which  ossification  is 
imperfect;  and  the  bone  may  yield  to  the  pressure  of  the  finger,  a  condition 
to  which  the  term  craniO'tabes  has  been  given.  Coincidently  with  this,  h}'per- 
plasia  proceeds  in  the  frontal  and  parietal  eminences,  so  that  those  portions  of 
the  skull  increase  in  thickness,  and  may  form  irregular  bosses.  In  one  type 
the  skull  may  be  large  and  elongated,  with  the  top  considerably  flattened.  In 
another,  and  perhaps  more  common,  case  the  shape  of  the  skull,  when  seen 
from  above,  is  rectangular — the  caput  quadratum.  Tlie  skull  looks  large  in 
proportion  to  the  face.  The  forehead  is  broad  and  square,  and  the  frontal 
eminences  marked.  The  anterior  fontanelle  is  late  in  closing,  and  may  remain 
open  until  the  third  or  fourth  year.  The  skin  is  thin,  the  veins  are  full  and 
prominent,  and  the  hair  is  often  nibbed  from  the  back  of  the  skull. 

On  placing  the  ear  over  the  anterior  fontanelle,  or  in  the  temporal  region, 
a  systolic  murmur  may  frequently  be  heard.  This  condition,  first  described 
by  John  D.  Fisher,  of  Boston,  in  1833,  is  heard  with  the  greatest  frequency 
in  rickets,  but  its  presence  and  persistence  in  perfectly  healthy  infants  have 
been  amply  demonstrated.  The  murmur  is  rarely  present  after  the  fifth  year. 
A  knowledge  of  the  existence  of  this  systolic  brain  murmur  may  prevent  errors. 
A  case  has  been  reported  as  an  instance  of  tumor  of  the  brain. 

Changes  occur  in  the  bones  of  the  face,  chiefly  in  the  maxillae,  which  are 
reduced  in  size.  The  normal  process  of  dentition  is  much  disturbed;  indeed, 
late  teething  is  one  of  the  marked  features  in  rickets.  The  teeth  which  appear 
may  be  small  and  badly  formed. 

In  the  upper  limbs  changes  in  the  scapulae  are  not  common.  Tlie  clavicle 
may  be  thickened  at  the  sternal  end,  and  there  may  be  thickening  near  the 
attachment  of  the  sterno-cleido  muscle.  The  most  noticeable  changes  are 
at  the  lower  ends  of  the  radius  and  ulna.  The  enlargement  is  at  the  junction- 
area  of  the  shaft  and  epiphysis.  Less  evident  enlargements  may  occur  at  the 
lower  end  of  the  humerus.  In  severe  cases  the  natural  shape  of  the  bones 
of  the  arm  may  be  much  altered,  since  they  have  had  to  support  the  weight  of 
the  child  in  crawling  on  the  floor.  The  changes  in  the  pelvis  are  of  special 
importance,  particularly  in  female  children,  as  in  extreme  cases  they  lead  to 
great  deformity,  with  narrowing.  In  the  legs,  the  lower  end  of  the  tibia  first 
becomes  enlarged;  and  in  sliglit  cases  it  may  alone  be  affectwl.  In  the  severe 
forms  the  upper  end  of  the  bone,  the  corresponding  parts  of  the  fibula,  and 
the  lower  end  of  the  femur  become  greatly  thickened.  If  the  child  walks, 
slight  bowing  of  the  tibia'  inevitably  results.  In  more  advanced  cases  the 
tibiae,  and  even  the  femora,  may  be  arched  forward.     In  other  instances  the 
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L-ondition  of  knock-knee  occurs.  Unquestionably  the  chief  cause  of  these 
deformities  is  the  weight  of  the  body  in  walking,  but  muscular  action  takes 
part  in  it.  The  green-stick  fracture  is  not  uncommon  in  the  soft  bones  of 
rickets. 

These  changes  in  the  skeleton  proceed  slowly,  and  the  general  symptoms 
?ary  a  good  deal  with  their  progress.  The  child  becomes  more  or  less  ema- 
ciated, though  "fat  rickets"  is  by  no  means  uncommon,  and  a  child  may  be 
well  nourished  but  "pasty"  and  flabby.  Fever  is  not  constant,  but  in  actively 
fifo^ressing  changes  in  the  bone  there  is  usually  a  slight  pyrexia.  The  abdo- 
men is  large,  "pot-bellied,"  due  partly  to  flatulent  distention,  partly  to  en- 
largement of  the  liver,  and  in  severe  cases  to  diminution  of  the  volume  of 
the  thorax.  The  spleen  is  often  enlarged  and  readily  palpable.  The  urine  is 
stated  to  contain  an  excess  of  lime  salts.  There  is  usually  slight  anaemia,  the 
haemoglobin  is  absolutely  and  relatively  decreased ;  a  leucocytosis  may  or  may 
not  be  present;  it  is  more  common  with  enlargement  of  the  -spleen  (Morse). 
Many  rickety  children  show  marked  nervous  symptoms;  irritability,  peevish- 
ness, and  sleeplessness  are  constantly  present.  Jenner  called  attention  to  the 
close  relationship  which  existed  between  rickets  and  infantile  convulsions, 
particularly  to  the  fits  which  occur  after  the  sixth  month.  Tetany  is  by  no 
means  uncommon.  It  involves  most  frequently  the  arms  and  hands;  oc- 
casionally the  legs  as  well.  Laryngismus  stridulus  is  a  common  complication, 
and  though  not,  as  some  state,  invariably  associated,  yet  it  is  certainly  much 
more  frequent  in  rickety  than  in  other  children.  Severe  rickets  interferes 
seriously  with  the  growth  of  a  child.  Extreme  examples  of  rickety  dwarfs 
are  not  uncommon.  Acute  rickets,  so-called,  is  in  reality  a  manifestation  of 
scuny  and  will  be  described  with  that  disease. 

Prognosis. — The  disease  is  never  in  itself  fatal,  but  the  condition  of  the 
i'hild  is  such  that  it  is  readily  carried  off  by  intercurrent  affections,  particu- 
larly those  of  the  respiratory  organs.  Spasm  of  the  larynx  and  convulsions 
occasionally  cause  death.  In  females  the  deformity  of  the  pelvis  is  serious, 
as  it  may  lead  to  difficulties  in  parturition. 

Treatment — The  better  the  condition  of  the  mother  during  pregnancy  the 
le«8  likelihood  is  there  of  the  development  of  rickets  in  the  child.  Rapidly 
repeated  pregnancies  and  suckling  of  a  child  during  pregnancy  seem  impor- 
tant factors  in  the  production  of  the  disease.  Of  the  general  treatment,  at- 
tention to  the  feeding  of  the  child  is  the  first  consideration.  If  the  mother 
is  unhealthy,  or  cannot  from  any  cause  nurse  the  child,  a  suitable  wet-nurse 
should  be  provided,  or  the  child  must  be  artificially  fed,  in  which  case  cow's 
milk,  diluted  according  to  the  age  of  the  child,  should  constitute  the  chief  food. 
Care  should  be  taken  to  examine  the  condition  of  the  stools,  and  if  curds  are 
presc^nt  the  child  is  taking  too  much,  or  it  is  not  sufficiently  diluted.  Barley- 
water  and  carefully  strained  and  well-boiled  oatmeal  gruel  form  excellent  addi- 
tions to  the  milk. 

The  child  should  be  warmly  clad  and  should  be  in  the  fresh  air  and  sun- 
shine the  greater  part  of  the  day.  The  child  sliould  be  bathed  daily  in  warm 
water.  Careful  friction  with  sweet  oil  is  very  advantageous,  and,  if  properly 
performed,  allays  rather  than  aggravates  the  sensitiveness.  Special  care  should 
be  taken  to  prevent  deformity.  The  child  should  not  be  allowed  to  walk,  and 
for  this  purpose  splints  applied  so  as  to  extend  beyond  the  feet  are  very  ef- 
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fective.  Of  medicines,  phosphorus  has  been  warmly  recommended  by  Kasso- 
witz,  and  its  use  is  also  advised  by  Jacobi.  The  child  may  be  given  gr.  1/120 
two  or  three  times  a  day,  dissolved  in  olive  oil.  The  best  preparation  in  siidi 
cases  is  the  elixir  phosphori,  six  to  ten  or  twelve  minims  three  times  a  day 
(Jacobi).  Cod-liver  oil,  in  doses  of  from  a  half  to  one  teaapoonful,  is  very 
advantageous.  The  syrup  of  the  iodide  of  iron  may  be  given  with  the  oil.  The 
digestive  disturbances,  together  with  the  respiratory  and  nervous  complica- 
tions, should  receive  appropriate  treatment. 


V.    SOUEVY 

(Scorbutus) 

Definition. — A  disorder  of  metabolism  of  unknown  origin,  characterized  by 
great  debility,  with  anaemia,  a  spongy  condition  of  the  gams,  and  a  tendency 
to  haemorrhages. 

Etiology. — The  disease  has  been  known  from  the  earliest  times,  and  has 
prevailed  particularly  in  armies  in  the  field  and  among  sailors  on  long  voy- 
ages.   It  has  been  well  called  "the  calamity  of  sailors.^' 

From  the  early  part  of  the  last  century,  owing  largely  to  the  efforts  of 
Lind  and  to  a  knowledge  of  the  conditions  upon  which  the  disease  depends, 
scurvy  has  gradually  disappeared  from  the  naval  service.  In  the  mercantile 
marine  cases  still  occasionally  occur,  owing  to  the  lack  of  proper  and  suitable 
food. 

In  parts  of  Bussia  scurvy  is  endemic.  In  the  United  States  scurvy  is  not  a 
very  rare  disease.  To  the  hospitals  in  the  seaport  towns  sailors  are  now  and 
then  admitted  with  it.  In  large  almshouses  outbreaks  occasionally  occur.  A 
very  great  increase  of  foreign  population  of  a  low  grade  has  in  certain  districts 
made  the  disease  not  at  all  uncommon.  In  the  mining  districts  of  Pennsyl- 
vania the  Hungarian,  Bohemian,  and  Italian  settlers  are  not  infrequently 
attacked.  McGrew  has  reported  42  cases  in  Chicago,  limited  entirely  to  Poles. 
He  ascertained  that  in  a  large  proportion  of  the  cases  the  diet  was  composed 
of  bread,  strong  coffee,  and  meat.  Occasionally  one  meets  with  scurvy  among 
quite  well-to-do  people.  Some  years  ago  scurvy  was  not  infrequent  in  the 
large  lumbering  camps  in  the  Ottawa  Valley.  In  Great  Britain  and  Ireland 
it  has  become  very  rare;  only  303  cases  were  admitted  to  the  Seaman's  Hos- 
pital in  the  twenty-two  years  ending  1896  (Johnson  Smith).  It  is  not  un- 
common in  the  South  African  natives. 

The  cause  is  unknown ;  there  are  three  theories  of  the  disease : 

(a)  That  it  is  the  result  of  an  absence  of  those  ingredients  in  the  food 
which  are  supplied  by  fresh  vegetables.  What  these  constituents  are  has  not 
yet  been  definitely  determined,  whether  the  potassium  salts  or  the  absence  of 
the  organic  salts  present  in  fruits  and  vegetables.  Wriglit  lias  brought  forward 
evidence  which  suggests  that  it  may  be  an  acid  intoxication.  That  it  is  not 
due  to  an  absence  of  fresh  vegetables  or  the  salts  of  fruits  and  vegetables  seems 
to  have  been  settled  by  Nansen  and  his  comrades,  who,  living  for  months  under 
the  most  unfavorable  hygienic  surroundings,  but  eating  fresh  bear's  meat  and 
bear's  blood,  escaped  scurvy. 


SCURVY  447 

(5)  That  it  is  due  to  toxic  materials  in  the  food — some  unknown  organic 
poison  the  product  of  decomposition.  Hoist  and  Frolich  oppose  this  toxic  view, 
and  maintain  that  the  disease  is  due  to  the  lack  in  the  food  of  nutrient  con- 
stituents which  so  far  have  not  been  identified. 

(c)  In  opposition  to  these  chemical  views  it  is  urged  that  the  disease 
depends  upon  a  specific  (as  yet  unknown)  micro-organism. 

Other  factors  play  an  important  part,  particularly  physical  and  moral 
influences— overcrowding,  dwelling  in  cold,  damp  quarters,  and  prolonged 
fatigue  under  depressing  influences,  as  during  the  retreat  of  an  army.  Among 
prisoners,  mental  depression  plays  an  important  role.  It  is  stated  that  epi- 
demics of  the  disease  have  broken  out  in  the  French  convict  ships  en  raute 
to  Xew  Caledonia  even  when  the  diet  was  amply  sufficient.  Nostalgia  is  some- 
times an  important  element.  It  is  an  interesting  fact  that  prolonged  starva- 
tion in  itself  does  not  necessarily  cause  scurvy.  Not  one  of  the  professional 
fasters  of  late  years  has  displayed  any  scorbutic  symptom.  The  disease  attacks 
all  ages,  but  the  old  are  more  susceptible  to  it.  Sex  has  no  special  influence, 
but  during  the  siege  of  Paris  it  was  noted  that  the  males  attacked  were  greatly 
in  excess  of  the  females. 

Xorbid  Anatomy. — The  anatomical  changes  are  marked,  though  by  no 
means  specific,  and  are  chiefly  those  associated  with  haemorrhage.  The  blood 
is  dark  and  fluid.  The  microscopic  alterations  are  those  of  a  severe  anaemia, 
without  leucocytosis.  The  skin  shows  the  ecchymoses  evident  during  life. 
There  are  haemorrhages  into  the  muscles,  and  occasionally  about  or  even  into 
the  joints.  Haemorrhages  occur  in  the  internal  organs,  particularly  on  the 
serous  membranes  and  in  the  kidneys  and  bladder.  The  gums  are  swollen 
and  sometimes  ulcerated,  so  that  in  advanced  cases  the  teeth  are  loose  and 
have  even  fallen  out.  Ulcers  are  occasionally  met  with  in  the  ileum  and  colon. 
Haemorrhages  into  the  mucous  membranes  are  extremely  common.  The  spleen 
is  enlarged  and  soft.  Parenchymatous  changes  are  constant  in  the  liver,  kid- 
neys, and  heart. 

Symptoms. — The  disease  is  insidious  in  its  onset.  Early  symptoms  are 
loss  in  weight,  progressive  weakness,  and  pallor.  Very  soon  the  gums  are 
noticed  to  be  swollen  and  spongy,  to  bleed  easily,  and  in  extreme  cases  to  pre- 
sent a  fungous  appearance.  These  changes,  regarded  as  characteristic,  are 
sometimes  absent.  The  teeth  may  become  loose  and  even  fall  out.  Actual 
necrosis  of  the  jaw  is  not  common.  The  breath  is  excessively  foul.  The 
tongue  is  swollen,  but  may  be  red  and  not  much  furred.  The  salivary  glands 
are  occasionally  enlarged.  Haemorrhages  beneath  the  mucous  membranes  of 
the  mouth  are  common.  The  skin  becomes  dry  and  rough,  and  ecchymoses 
soon  appear,  first  on  the  legs  and  then  on  the  arms  and  trunk,  and  particularly 
into  and  about  the  hair-follicles.  They  are  petechial,  but  may  become  larger, 
and  when  subcutaneous  may  cause  distinct  swellings.  In  severe  cases,  par- 
ticularly in  the  legs,  there  may  be  effusion  between  the  periosteum  and  the 
bone,  forming  irregular  nodes,  which  may  break  down  and  form  foul-looking 
sores.  The  slightest  bruise  or  injury  causes  haemorrhages  into  the  injured 
part.  (Edema  about  'the  ankles  is  common.  The  "scurvy  sclerosis/'  seen 
oftenest  in  the  legs,  is  a  remarkable  infiltration  of  the  subcutaneous  tissues  and 
muscles,  forming  a  brawny  induration,  the  skin  over  which  may  be  blood- 
stained.   Haemorrhages  from  the  mucous  membranes  are  less  constant  symp- 
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toms;  epistaxis  is,  however,  frequent.  Haemoptysis  and  hsematemesiB  ue 
uncommon.  Haematuria  and  bleeding  from  the  bowels  may  be  present  in 
very  severe  cases. 

Palpitation  of  the  heart  and  feebleness  and  irregularity  of  the  impulse 
are  prominent  symptoms.  A  haemic  murmur  can  usually  be  heard  at  the 
base.  Haemorrhagic  infarction  of  the  lungs  and  spleen  has  been  describei 
Respiratory  symptoms  are  not  conmion.  The  appetite  is  impaired,  and  owing 
to  the  soreness  of  the  gums  the  patient  is  unable  to  chew  the  food.  Constipa- 
tion is  more  frequent  than  diarrhoea.  The  urine  is  often  albuminous.  The 
cliangcs  in  its  composition  are  not  constant;  the  specific  gravity  is  high;  the 
color  is  deeper.  The  statements  with  reference  to  the  inorganic  constituents 
are  contradictory.  Some  authorities  have  found  the  phosphates  and  potassium 
salts  to  be  deficient;  others  hold  that  they  are  increased. 

There  are  mental  depression,  indifference,  in  some  cases  headache,  and 
in  the  later  stages  delirium.  Cases  of  convulsions,  or  hemiplegia,  and  of  men- 
ingeal haemorrhage  have  been  described.  Remarkable  ocular  symptoms  are 
occasionally  met  with,  such  as  night-blindness  or  day-blindness. 

In  advanced  cases  necrosis  of  the  bones  may  occur,  and  in  young  persons 
even  separation  of  the  epiphyses.  There  are  instances  in  which  the  cartilages 
have  separated  from  the  sternum.  The  callus  of  a  recently  repaired  fracture 
has  been  known  to  undergo  destruction.  Fever  is  not  present,  except  in  the 
later  stages,  or  when  secondary  inflammations  in  the  internal  organs  appear. 
The  temperature  may,  indeed,  be  sometimes  below  normaL  Acute  arthritis 
is  an  occasional  complication. 

Diagnosis. — No  difficulty  is  met  in  the  recognition  of  scurvy  when  a  num- 
ber of  persons  are  affected  together.  In  isolated  cases,  however,  the  disease 
is  distinguished  with  difficulty  from  certain  forms  of  purpura.  The  associa- 
tion with  manifest  insufficiency  in  diet,  and  the  rapid  amelioration  with  suit- 
able food,  arc  points  by  which  the  diagnosis  can  be  readily  settled. 

Prognosis. — The  outlook  is  good,  unless  the  disease  is  far  advanced  and  the 
conditions  persist  which  lead  to  its  occurrence.  The  mortality  now  is  rarely 
great.  Death  results  from  gradual  heart-failure,  occasionally  from  sudden 
syncope.  Meningeal  hapniorrliage,  extravasation  into  the  serous  cavities,  en- 
tero-colitis,  and  otlicr  intercurrent  affections  may  prove  fatal. 

Prophylaxis. — The  regulations  of  the  Board  of  Trade  require  that  a  suffi- 
cient supply  of  antiscorbutic  articles  of  diet  be  taken  on  each  ship;  so  that 
now,  except  as  the  result  of  accident,  the  occurrence  of  scurvy  is  rare  in 
sailors. 

Treatment. — The  juice  of  two  or  three  lemons  daily  and  a  diet  of  plenty 
of  meat  and  fresh  vegetables  suffice  to  cure  all  cases  of  scurvy,  unless  far 
advanced.  When  the  stomach  is  much  disordered,  small  quantities  of  scraped 
meat  and  milk  should  be  given  at  short  intervals,  and  the  lemon-juice  in  grad- 
ually increasing  quantities.  As  the  patient  gains  in  strength  the  diet  may 
be  more  liberal,  and  he  may  eat  freely  of  potatoes,  cabbage,  water-cresses,  and 
lettuce.  The  stomatitis  is  the  symptom  which  causes  the  greatest  distress. 
A  permanganate  of  potash  or  dilute  carbolic  acid  solution  forms  the  best 
mouth-wash.  T^enciling  the  swollen  gums  with  a  tolerably  strong  solution 
of  nitrate  of  silver  is  very  useful.  The  solution  is  better  than  the  solid  stick, 
as  it  reaches  to  the  crevices  between  the  granulations.     The  constipation  which 
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is  80  common  is  best  treated  with  large  enemata.    For  other  conditions^  such 
as  haemorrhages  and  ulcerations^  suitable  measures  must  be  employed. 

INFANTILE   SCUEVY 
(Barlow's  Disease) 

A  special  form  of  scurvy  occurs  in  children  in  consequence  of  imperfect 
food  supply. 

W.  B.  Cheadle  and  Gee,  in  London,  described  in  very  young  children 
a  cachexia  associated  with  hajmorrhage.  Cheadle  regarded  the  cases  as  scurvy 
ingrafted  on  a  rickety  stock.  Gee  called  his  cases  periosteal  cachexia.  Cases 
had  previously  been  regarded  as  acute  rickets. 

A  few  years  later  Barlow  made  an  exhaustive  study  of  the  condition  with 
careful  anatomical  observations.  The  affection  is  now  recognized  as  infantile 
scurvy,  and  is  called  Barlow's  disease.  The  American  Paediatric  Society  col- 
lected 379  cases  in  1898  in  the  United  States.  Of  these,  the  hygienic  sur- 
roundings were  good  in  303.  A  majority  of  the  patients  were  under  twelve 
months.  The  proprietary  foods,  particularly  malted  milk  and  condensed  milk, 
seem  to  be  the  most  important  factors  in  producing  the  disease.  There  are 
instances  in  which  it  has  developed  in  breast-fed  infants,  and  in  others  fed 
on  the  carefully  prepared  milk  of  the  Walker-Gordon  laboratories. 

The  following  clinical  summary  is  taken  fi'om  Barlow's  description: 

"So  long  as  it  is  left  alone  the  child  is  tolerably  quiet;  the  lower  limbs 
are  kept  drawn  up  and  still ;  but  when  placed  in  its  bath  or  otherwise  moved 
there  is  continuous  crying,  and  it  soon  becomes  clear  that  the  pain  is  con- 
nected with  the  lower  limbs.  At  this  period  the  upper  limbs  may  be  touched 
with  impunity,  but  any  attempt  to  move  the  legs  or  thighs  gives  rise  to 
screams.  Next,  some  obscure  swelling  may  be  detected,  first  on  one  lower 
limb,  then  on  the  other,  though  it  is  not  absolutely  symmetrical.  .  .  .  The 
swelling  is  ill-defined,  but  is  suggestive  of  thickening  round  the  shafts  of  the 
bones,  beginning  above  the  epiphyseal  junctions.  Gradually  the  bulk  of  the 
lirabs  affected  becomes  visibly  increased.  .  .  .  The  position  of  the  limbs  be- 
comes somewhat  different  from  what  it  was  at  the  outset.  Instead  of  being 
flexed  they  lie  everted  and  immobile,  in  a  state  of  pseudo-paralysis.  .  .  . 
About  this  time,  if  not  before,  great  weakness  of  the  back  becomes  manifest. 
A  little  swelling  of  one  or  both  scapulae  may  appear,  and  the  upper  limbs 
may  show  changes.  These  are  rarely  so  considerable  as  the  alterations  in 
the  lower  limbs.  There  may  be  swelling  above  the  wrists,  extending  for  a  short 
distance  up  the  forearm,  and  some  swelling  in  the  neighborhood  of  the  epi- 
physes of  the  humerus.  There  is  symmetry  of  lesions,  but  it  is  not  absolute; 
and  the  limb  affection  is  generally  consecutive,  though  the  involvement  of  one 
limb  follows  very  close  upon  another.  The  joints  are  free.  In  severe  cases 
another  symptom  may  now  be  found — namely,  crepitus  in  the  regions  adjacent 
to  the  junctions  of  the  shafts  with  the  epiphyses.  The  upper  and  lower  ex- 
tn»niities  of  the  femur,  and  the  upper  extremity  of  the  tibia,  are  tlio  coinnion 
sitt^s  of  such  fractures;  but  the  upper  end  of  the  humerus  may  also  be  so 
affected.  ...  A  very  startling  appearance  may  be  observed  at  this  period 
in  the  front  of  the  chest.     The  sternum,  with  the  adjacent  costal  cartilages 
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and  a  small  portion  of  the  contiguous  ribs,  seems  to  have  sunk  bodily  back, 
en  bloc,  as  though  it  had  been  subjected  to  some  violence  which  had  fractured 
several  ribs  in  the  front  and  driven  them  back.    Occasionally  thickenings  of 
varying  extent  may  be  found  on  the  exterior  of  the  vault  of  the  skull,  or 
even  on  some  of  the  bones  of  the  face.    •    .    •    Here  also  must  be  mentioned  a 
remarkable  eye  phenomenon.    There  develops  a  rather  sudden  proptosis  of  one 
eyeball,  with  puffiness  and  very  slight  staining  of  the  upper  lid.     Within  a 
day  or  two  the  other  eye  presents  similar  appearances,  though  they  may  be  of 
less  severity.    The  ocular  conjunctiva  may  show  a  little  ecchjrmosiB,  or  may 
be  quite  free.    With  respect  to  the  constitutional  symptoms  accompanying  the 
above  series  of  events  the  most  important  feature  is  the  profound  ansmia 
which  is  developed.     .    .    .    The  anaemia  is  proportional  to  the  amount  of 
limb  involvement.    As  the  case  proceeds  there  is  a  certain  earthy-colored  or 
sallow  tint,  which  is  noteworthy  in  severe  cases,  and  when  once  this  is  estab- 
lished bruise-like  occhymoses  may  appear,  and  more  rarely  small  purpura. 
Emaciation  is  not  a  marked  feature,  but  asthenia  is  extreme  and  suggestive  of 
muscular  failure.    The  temperature  is  very  erratic;  it  is  often  raised  for  a  day 
or  two,  when  successive  limbs  are  involved,  especially  during  the  tense  stage, 
but  is  rarely  above  101**  or  102°  F.    At  other  times  it  may  be  normal  or  sub- 
normal.'^   If  the  teeth  have  appeared  the  gums  may  be  spongy. 

In  young  children  with  difficulty  in  moving  the  lower  limbs,  or  in  whom 
paralysis  is  suspected,  the  condition  should  always  be  looked  for.  What  is 
known  sometimes  as  Parrot's  disease,  or  syphilitic  pseudo-paralysia,  may  be 
confounded  with  it.  In  it  the  loss  of  motion  is  more  or  less  sudden  in  the 
upper  or  lower  limbs,  or  in  both,  due  to  a  solution  of  continuity  and  separa- 
tion of  the  cartilage  at  the  end  of  the  diaphysis.  There  are  usually  crepita- 
tion and  much  pain  on  movement. 

The  essential  lesion  is  a  subperiosteal  blood  extravasation,  which  causes  the 
thickening  and  tenderness  in  the  shafts  of  the  bones.  In  some  instances  there 
is  haemorrhage  in  the  intramuscular  tissue. 

The  prophylaxis  is  most  important.  The  various  proprietary  forms  of  con- 
densed milk  and  preserved  foods  for  infants  should  not  be  used.  The  fresh 
cow's  milk  should  be  substituted,  and  a  teaspoonful  of  meat-juice  or  gravy 
may  be  given  with  a  little  mashed  potato.  Orange-juice  or  lemon-juice  should 
be  given  three  or  four  times  a  day.  Hecovery  is  usually  prompt  and  satis- 
factory. 

VI.    OBESITY 

Definition. — A  disorder  of  metabolism  characterized  by  excessive  deposit 
of  fat  in  the  body. 

Etiology. — Corpulence,  an  overgrowth  of  the  bodily  fat,  an  "oily  dropsy  " 
as  Byron  termed  it,  is  a  common  condition  which  may  be  a  source  of  great 
bodily  and  mental  distress.  Primarily  it  results  from  inadequate  oxidation 
of  the  food  stuffs,  associated  either  with  excessive  absorption  of  the  materials 
which  produce  fat,  or  with  incomplete  combustion.  Both  factois  probably 
take  part.  It  is  not  always  due  to  excessive  intake  of  food;  many  stout  per- 
sons are  light  eaters.  On  the  other  hand,  there  are  cases  in  which  the  increase 
in  weight  is  directly  due  to  an  excessive  goijsimiption  of  food*     There  is  a 
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narked  hepeditary  tendency.  Certain  races  are  prone  to  obesity,  and  women 
ire  more  often  affected  than  men. 

Fat  metabolism  is  as  yet  imperfectly  understood;  it  is  under  the  control 
»f  the  internal  secretions.  We  see  the  deposition  of  fat  in  connection  with 
nany  processes  with  which  the  internal  secretions  are  concerned.  At  puberty 
here  is  a  great  increase  in  the  fat  deposits,  particularly  of  the  skin.  Follow- 
ng  castration  there  is  an  increase  in  the  amount  of  subcutaneous  fat.  Eunuchs 
IS  a  rule  are  very  stout.  At  the  menopause  increase  in  weight  is  common, 
ind  during  both  pregnancy  and  lactation  the  subcutaneous  fat  may  be  greatly 
ncreased. 

In  only  one  point  have  we  positive  knowledge  as  to  the  internal  secretions 
x>ntrolling  fat  metabolism.  It  has  been  known  that  tumors  of  the  pituitary 
^land  or  in  its  neighborhood  may  be  associated  with  general  adiposity  and 
*exiial  infantilism  (Frolich's  syndrome).  The  studies  of  Gushing  and  his 
itudents  have  shown  that  the  pituitary  body  controls  carbohydrate  metabolism, 
md  that  with  the  removal  of  the  posterior  lobe  there  is  a  great  increase  in  the 
jody  weight.  There  seems  to  be  a  definite  hypophysial  syndrome  of  increased 
:oIerance  for  carbohydrates  with  adiposity.  It  is  not  unlikely  that  many  of  the 
?afle8  of  extreme  obesity  in  young  persons  are  due  to  hypopituitarism.  The 
remarkable  acute  obesity,  in  which  as  much  as  70  pounds  in  weight  may  be 
^ined  in  six  months,  probably  depends  upon  perversions  of  some  internal 
secretions. 

Symptoma. — Inconvenience  caused  by  the  bulk,  and  loss  of  good  looks 
in  women,  are  the  features  for  which  we  are  usually  consulted.  While  fat  is 
tto  sign  of  health,  the  great  bulk  may  be  consistent  with  remarkable  vigor  and 
ictivity.  Shortness  of  breath,  embarrassed  cardiac  action,  difficulty  in  walk- 
ing are  the  most  common  complaints.  In  children  obesity  is  very  often  asso- 
iriated  with  careless  habits  in  eating  and  lack  of  proper  control  on  the  part 
af  parents.  The  condition  is  increasing,  particularly  in  the  United  States, 
where  one  sees  an  extraordinary  number  of  very  stout  children.  A  remarkable 
phenomenon  associated  with  excessive  fat  in  young  persons  is  an  uncontrolla- 
ble tendency  to  sleep — like  the  fat  boy  in  Pickwick.  It  is  quite  possible  that 
this  narcolepsy  is  also  a  manifestation  of  disturbed  internal  secretions. 

Treatment. — In  women  obesity  is  a  very  distressing  state,  accompanied 
with  all  sorts  of  inconveniences  and  discomforts.  With  a  marked  hereditary 
tendency  not  much  can  be  expected.  The  famous  George  Cheyne,  who  was 
a  man  of  enormous  bulk,  reduced  himself  by  dieting  from  thirty-two  stones 
(448  pounds)  to  proper  dimensions.  One  of  his  aphorisms  says:  "Every 
wise  man  after  Fifty  ought  to  begin  and  lessen  at  least  the  quantity  of  his 
Aliment,  and  if  he  would  continue  free  from  great  and  dangerous  Distempers 
and  preserve  his  Senses  and  Faculties  clear  to  the  last,  he  ought  every  seven 
years  to  go  on  abating  gradually  and  sensibly,  and  at  last  descend  out  of  life 
as  he  ascended  into  it,  even  into  a  Child's  Diet.'*  Put  in  other  words,  it  reads 
— We  eat  too  much  after  forty  years  of  age. 

In  the  case  of  children  very  luuch  may  be  done  by  regulating  the  diet, 
reducing  the  starches  and  fats  in  the  food,  not  allowing  them  to  eat  sweets, 
and  encouraging  systematic  exercises.  In  the  case  of  women  who  tend  to  grow 
stout  after  child-bearing  or  at  the  climacteric,  in  addition  to  systematic  exer- 
ciaes,  they  should  be  told  to  avoid  taking  too  much  food,  and  particularly  to 
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reduce  the  starches  and  sugars.  There  are  a  number  of  methods  or  systemg 
in  vogue  at  present.  In  the  celebrated  one  of  Banting  the  carbohydrates  and 
fats  were  excluded  and  the  amount  of  food  was  greatly  reduced. 

OerteFs  method  is  given  under  the  treatment  of  fatty  heart.  He  reduces 
the  amount  of  liquid  taken,  and  this  is  practically,  too,  the  so-called  Schwen* 
inger  cure,  in  which  liquids  are  allowed  only  two  hours  after  the  food. 

Von  Noorden's  dietary  is  as  follows:  Eight  o'clock,  80  grams  of  lean, 
cold  meat,  25  grams  of  bread,  one  cup  of  tea,  with  a  spoonful  of  milk,  no 
sugar.  Ten  o'clock,  one  egg.  Twelve  o'clock,  a  cup  of  strong  meat  broth. 
One  o'clock,  a  small  plate  of  meat  soup  flavored  with  vegetables,  150  grams 
of  loan  meat  of  one  or  two  sorts,  partly  fish,  partly  flesh,  100  grams  of  potatoes 
with  sahul,  100  grams  of  fresh  fruit,  or  compote  without  sugar.  Three  o'clock, 
a  cup  of  black  coffee.  Four  o'clock,  200  grams  of  fresh  fruit.  Six  o'clock,  a 
(|uarter  of  a  litre  of  milk,  if  desired,  with  tea.  Eight  o'clock,  125  grams  of 
cold  moat,  or  180  grams  of  meat  weighed  raw  and  grilled,  and  eaten  with 
pickh'8  or  radishes  and  salad,  30  grams  of  Graham  bread,  and  two  or  three 
Hpoonfuls  of  cooked  fruit  without  sugar.  He  believes  it  more  satisfactory 
lo  give  in  addition  to  the  three  meals  smaller  quantities  of  food  at  shorter 
intervals,  so  as  to  obviate  the  tendency  to  weakness  which  these  patients  often 
oxporion((».  In  addition  he  allows  twice  in  the  day  a  glass  of  wine.  The  use 
of  minora!  water,  weak  tea,  or  lemonade  is  not  limited  at  the  meal  times  or 
in  lh<?  intervals.     An  occasional  ^^mnger-day"  is  given. 

Ill  the  treatment  of  extreme  obesity  it  is  very  much  better  that  the  patient 
nhould  be  in  hospital,  or  under  the  care  of  a  nurse,  who  will  undertake  the 
proper  weighing  and  administration  of  the  food.  The  amount  of  fluid  in- 
^'ohIo<1  Hhoiild  not  be  reduced  below  one  litre  a  day.  Many  of  these  patients 
lire  ana'inif,  ovon  with  a  florid  appearance,  and  for  them  iron  in  full  doses  is 
lulviHalih'. 

The  thyroid  extract  should  be  used  only  in  a  systematic  "cure.**  Five 
grainH  throi^  tiiuos  a  (hiy  is  a  sufficient  dose.  In  conjunction  with  the  diet  and 
rxi'ri-lHOH  it  is  useful,  but  it  should  not  be  ordered  indiscriminately  to  fat 
pormmH.     Pituitary  gland  extracts  have  also  been  used. 


Vn.    THE  LIPOMATOSEB 

\  iirit>iiH  forins  of  localized  deposits  of  fat  may  be  considered  here,  and  I 
fulK.NN  I  ho  division  in  Lyon's  thorough  study  of  these  conditions  {Archives  of 
thti'tmtf  Mntirim\  VI,  1). 

I.  Acllpoiii  Dolorosa  (Dernm's  Disease). — In  the  words  of  the  original 
do«»oM|»tion  lliin  in  a  disorder  characterized  by  irregular  symmetrical  deposits 
^»i  iiilh  luHHM'H  ill  various  i)()rtions  of'the  body,  preceded  or  attended  by  pain, 
liuvl  .iiinrinliMJ  homrtiiut's  with  asthenia  and  psychical  changes. 

Thr  li|u»MiMlt»us  masses  are  diffuse  and  symmetrical,  involving  the  abdo- 
iiHU.  rhortl.  arms  or  Ii^jjs;  or  localized  on  the  limbs  or  trunk.  The  hands,  face 
.lud  UrI  are  UHuall.v  sparrd.  The  pain  is  sometimes  spontaneous  and  is  easily 
I  viiU^l  U\  |»roH.^uro.  Asthenia,  not  always  present,  may  be  a  marked  feature. 
Ihr  iwilioutrt  are  often  irritable,  and  the  French  writers  have  described  cases 
\wlh  iiirtitid  ohungort.     Sometimes  the  skin  over  the  areas  of  infiltration  is 
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markedly  hjrpenesthetic.  The  affection  is  more  common  in  females.  Nine 
or  ten  antopsies  have  been  made,  none  of  which  threw  clear  light  on  the 
pathology.    Quite  possibly  it  is  a  disturbance  of  the  internal  secretions. 

n.  Hodnlar  Circumscribed  Lipomatosis. — The  cases  are  common.  The 
lipomata  are  distributed  in  various  localities  and  vary  in  size  from  small 
encapsulated  nodules  to  large  circumscribed  tumors,  solitary  or  multiple, 
sometimes  symmetrically  placed.  They  may  be  painful,  and  Lyon  calls  atten- 
tion to  the  fact  that  the  accessory  features  of  asthenia  and  psychical  changes 
may  also  be  present. 

nL  Diffuse  Symmetrical  Lipomatosis  of  the  Neck. — This  remarkable  af- 
fection, also  called  adeno-lipomatosis,  is  characterized  by  symmetrical  fatty 
infiltrations,  either  simple  or  lobulated,  of  the  subcutaneous  tissues,  forming 
a  huge  collar  about  the  neck.  It  may  occur  in  this  part  alone,  or  other  limited 
lipomata  are  found  elsewhere.  Males  are  much  more  frequently  attacked  than 
females.  The  tumors  interfere  but  little  with*  health,  but  as  they  increase  the 
condition  becomes  very  disfiguring.  There  are  sometimes  constitutional  symp- 
toms. The  name  ''aJeno-lipomatosis"  has  been  given  because  scattered 
throughout  the  diffuse  fatty  masses  there  are  small  firm  nodules  of  lymphatic 
tissue — sometimes  haBmo-lymph  glands. 

IV.  Cerebral  Adiposity  (Dystrophia  Adiposo-Oenitalis,  Frolich). — As  al- 
ready mentioned,  a  condition  of  obesity  may  occur  in  connection  with  tumors 
of  the  hypophysis,  or  adjacent  parts,  associated  with  a  hypoplasia  of  the  geni- 
tal organs  and  a  condition  of  infantilism.  The  condition  will  be  further  dis- 
cussed in  the  section  on  internal  secretions,  as  it  would  appear  from  the 
researches  of  Gushing  to  be  associated  with  the  perversion  of  the  function  of 
the  pituitary  gland. 

V.  Pseudo-Lipoma. — Sydenham  made  the  keen  observation  that  in  hys- 
terical patients  there  were  sometimes  swellings,  which  neither  yielded  to  the 
impress  of  the  finger  nor  left  a  mark.  Charcot  described  the  condition  as 
"hysterical  cedema,"  of  which  there  is  both  a  blue  and  a  white  variety. 

Many  of  these  subcutaneous  infiltrations,  just  as  in  the  soft,  supraclavicu- 
lar pad,  BO  common  in  stout  women,  are  due  to  fat,  and  French  writers  de- 
scribe all  grades  of  transition  from  a  pseudo-oedema  to  a  true  lipoma. 

Treatment. — This  is  not  satisfactory.  A  trial  of  thyroid  extract  in  small 
doses  is  advisable,  but  it  is  well  to  suspend  its  use  for  a  week  in  every  month. 
Extracts  of  other  glands  may  also  be  tried.  In  patients  with  signs  of  tumor 
of  the  hypophysis  surgical  measures  should  be  considered. 


Vm.    HiEHOCHROMATOSIS 

Definition. — A  disorder  of  metabolism  characterized  by  a  deposition  of  an 
iron  containing  pigment  in  the  glandular  organs,  and  by  an  increase  in  the 
normal  pigmentation  with  which  is  associated  a  progressive  sclerosis  of  various 
organs,  and,  in  a  large  proportion  of  the  cases,  diabetes.  The  disease  was 
first  dt»8cribed  by  von  Recklinghausen. 

Etiology. — There  are  about  ()0  cases  on  record  (1911),  all,  with  the  excep- 
tion of  about  a  dozen,  with  diabetes.  Only  one  occurred  in  a  woman.  In  the 
majority  of  the  patients,  middle-aged  men,  there  seemed  to  be  no  marked 
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predisposing  causes,  though  Bluraer  in  a  recent  study  maintains  that  alcohol 
plays  an  important  part. 

Pathology. — On  autopsy  the  ochre  or  bronze  color  of  the  organs  is  the 
striking  feature.  The  liver  is  large  and  sclerotic;  the  spleen  also  enlarged, 
and  the  pancreas  either  small  and  atrophic  or  fatty  and  fibroid.  The  l}Tnph 
nodes  are  also  pigmented.  The  pigment  is  haemosiderin  or  iron-reacting.  It 
is  chiefly  in  the  cells  of  the  glands,  in  the  muscle  cells  of  the  heart,  and  in  the 
lymph  nodes.  The  amount  in  the  various  organs  is  enormous,  a  hundred  times 
the  normal  in  the  liver,  for  example.  The  haemofuscin,  the  non-iron-reacting 
pigment,  varies  in  different  amounts,  and  it  has  a  yellow  tint,  and  is  found 
chiefly  in  the  connective  tissue  cells.    The  blood  shows  no  special  changes. 

The  pathogenesis  of  the  disease  is  obscure,  and  Sprunt,  whose  recent  study 
(Archives  of  Internal  Medicine,  July,  1911)  contains  an  admirable  summary 
of  our  knowledge,  concludes  that  there  is  no  evidence  of  abnormal  blood  de- 
struction, and  that  it  is  a  primary  disorder  of  metabolism,  "implicating  many 
of  the  body  tissues,  and  manifested  by  a  change  in  the  chromogenic  groups 
of  the  proteid  molecule  with  the  deposition  of  pigments.'^ 

Clinical  Features. — There  are  two  groups  of  cases,  the  larger  one  in  which 
diabetes  is  present,  and  the  smaller  in  which  there  is  no  sugar  in  the  urine. 
The  former  group  is  spoken  of  by  the  French  as  diabeie  bronze,  which  has  the 
features  of  a  severe  diabetes  with  weakness,  progressive  pigmentation  of  the 
skin,  and  an  enlarged  liver.  The  pigmentation  of  the  skin  which  is  the  fea- 
ture that  attracts  attention  varies  in  color  from  a  dark  brown  to  a  leaden  or 
bluish  black.  Dr.  Maude  Abbott^s  case  was  known  as  Blue  Mary.  The  liver 
is  in  a  state  of  hypertrophic  cirrhosis,  a  smooth  and  uniform  enlargement. 
The  spleen  may  be  enlarged  secondarily.  It  was  very  large  in  two  of  my  cases. 
The  diabetes  is  usually  severe,  and  runs  a  rapid  course.  Prior  to  the  onset  of 
diabetes  the  disease  may  last  for  years. 

There  is  no  special  treatment  beyond  measures  for  the  general  health;  in 
the  patients  with  diabetes  the  usual  treatment  for  that  disease  should  be  car- 
ried out. 

IX.     OCHRONOSIS 

Definition. — A  rare  disorder  of  metabolism  associated  with  blackening  of 
the  cartilages  and  fibrous  tissues  and  pigmentation  of  the  skin,  and  the  pres- 
ence of  dark  urine  due  to  alcapton  or  to  derivatives  of  carbolic  acid. 

Etiology. — There  are  two  groups  of  cases: 

(a)  There  is  a  congenital  life-long  chemical  malformation,  sometimes  a 
family  affection,  in  which  there  is  a  failure  to  complete  the  catabolism  of  cer- 
tain aromatic  compounds,  with  the  result  that  peculiar  bodies,  homogenistic 
acid  and  uroleucic  acid  are  excreted  in  the  urine,  which  blackens  on  exposure 
to  air — alcaptonuria.    The  anomaly  may  be  present  in  three  generations. 

(b)  In  the  other  group  the  dark  urine  and  the  blackening  of  the  tissues 
are  due  to  the  prolonged  use  of  carbolic  acid,  usually  the  application  of  strong 
solutions  externally  to  ulcers.    There  may  possibly  be  other  causes. 

Symptoms. — When  well  developed,  ochronosis  presents  a  very  striking  pic- 
ture. Tlie  discoloration  of  the  fibrous  tissues  is  best  seen  about  the  knuckles, 
and  in  thin  persons  the  tendons  of  the  hands  and  feet  show  a  bluish-gray  ap- 
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pearanoe.  The  cartilage  of  the  ear  has  a  bluish  tint,  and  there  may  be  sym- 
metrical black  patches  on  the  scleroties.  Widespread  pigmentation  of  the 
skin  has  been  observed.  In  one  of  my  patients  there  was  a  coal-black  dis- 
coloration of  the  skin  over  the  nose  and  cheeks,  and  the  same  was  beginning 
in  the  hands.  This  may  occur  also  in  the  carboluria  group,  as  well  shown 
in  the  colored  illustration  of  Dr.  Pope's  patient.  Several  of  the  reported  cases 
had  arthritis,  and  the  two  brothers  in  the  Maryland  family  had  a  curious 
anterior  inclination  of  the  trunk,  and  a  peculiar  waddling  gait.  There  are 
few  symptoms  directly  due  to  the  chemical  malformation.  The  patients  enjoy 
good  health,  but  the  disfigurement  may  be  very  great.  Post  mortem,  the 
appearance  is  remarkable,  as  pictured  in  Virchow's  original  case;  the  carti- 
lages, ligaments  and  fibrous  structures  are  everywhere  of  a  brown-black  color. 


SECTION   V 
DISEASES  OF  THE  DIGESTIVE  SYSTEM 

A.   DISEASES  OF  THE  MOUTH 
STOMATITIS 

Acute  Stomatitis. — Simple  or  erythematous  stomatitis,  the  commonest 
form,  results  from  the  action  of  irritants  of  various  sorts.  Frequent  at  all 
ages,  in  children  it  is  usually  associated  with  dentition  and  with  gastro-intes- 
tinal  disturbance,  particularly  in  ill-nourished,  unhealthy  subjects;  in  adults 
it  may  follow  the  abuse  of  tobacco,  or  the  use  of  too  hot  or  too  highly  seasoned 
food ;  it  is  a  concomitant  of  indigestion,  or  of  the  specific  fevers. 

The  affection  may  be  limited  to  the  gums  and  lips  or  may  extend  over  the 
whole  surface  of  the  mouth  and  include  the  tongue.  There  are  at  first  super- 
ficial redness  and  dryness  of  the  membrane,  followed  by  increased  secretion 
and  swelling  of  the  tongue,  which  is  furred,  and  indented  by  the  teeth.  There 
is  rarely  any  constitutional  disturbance,  but  in  children  there  may  be  slight 
elevation  of  temperature.  The  condition  causes  considerable  discomfort,  some- 
times amounting  to  actual  distress  and  pain,  particularly  in  mastication. 

In  infants  the  mouth  should  be  carefully  sponged  after  each  feeding.  A 
mouth-wash  of  borax  or  glycerin  and  borax  may  be  used,  and  in  severe 
cases,  which  tend  to  become  chronic,  a  dilute  solution  of  nitrate  of  silver  (3 
or  4  grains  to  the  ounce)  may  be  applied. 

Aphthous  Stomatitis. — This  form,  also  known  as  follicular  or  vesicular 
stomatitis,  is  characterized  by  the  presence  of  small,  slightly  raised  spots, 
from  2  to  4  mm.  in  diameter,  surrounded  by  reddened  areolae.  The  spots 
appear  first  as  vesicles,  which  rupture,  leaving  small  ulcers  with  grayish  bases 
and  bright-red  margins.  They  are  seen  most  frequently  on  the  inner  surfaces 
of  the  lips,  the  edges  of  the  tongue,  and  the  cheeks.  They  are  seldom  present 
on  the  mucous  membrane  of  the  pharynx.  This  form  is  met  with  most  often 
in  children  under  three  years,  either  as  an  independent  affection  or  in  asso- 
ciation with  one  of  the  febrile  diseases  of  childhood  or  with  an  attack  of  indi- 
gestion. The  vesicles  come  out  with  great  rapidity  and  the  little  ulcers  may 
be  fully  formed  within  twenty-four  hours.  The  child  complains  of  soreness 
of  the  mouth  and  takes  food  with  reluctance.  The  buccal  secretions  are  in- 
creased and  the  breath  is  heavy,  but  not  foul.  The  constitutional  symptoms 
are  usually  those  of  the  disease  with  which  the  aphtha*  are  associated.  The 
disease  must  not  be  confounded  with  thrush.  Xo  special  parasite  has  been 
found  in  connection  with  it.  It  is  not  a  serious  condition,  and  heals  rapidly 
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irith  the  improvement  of  the  constitutional  state.  In  severe  cases  it  may 
extend  to  the  pillars  of  the  fauces  and  to  the  pharynx,  and  produce  ulcers  which 
are  irritating  and  difficult  to  heal. 

Each  ulcer  should  be  touched  with  nitrate  of  silver  and  the  mouth  should 
be  thoroughly  cleansed  after  taking  food.  A  wash  of  chlorate  of  potassium, 
or  of  borax  and  glycerin,  may  be  used.  The  constitutional  symptoms  should 
receive  careful  attention. 

A  curious  aflfection  occurs  in  southern  Italy  sometimes  in  epidemic  form, 
characterized  by  a  pearly-colored  membrane  with  induration,  immediately 
beneath  the  tongue  on  the  fraenum  (Riga's  disease).  There  may  be  much  in- 
duration and  ultimately  ulceration.  It  occurs  in  both  healthy  and  cachectic 
children,  usually  about  the  time  of  the  eruption  of  the  first  teeth. 

TTIceratiye  Stomatitis. — This  form,  which  is  also  known  by  the  names 
of  fetid  stomatitis,  or  putrid  sore  mouth,  occurs  particularly  in  children  after 
the  first  dentition.  It  may  prevail  as  a  widespread  epidemic  in  institutions 
in  which  the  sanitary  conditions  are  defective.  It  has  been  met  with  in  jails 
and  camps.  Insufficient  and  unwholesome  food,  improper  ventilation,  and 
prolonged  damp,  cold  weather  seem  to  be  special  predisposing  causes.  Lack 
of  cleanliness  of  the  mouth,  the  presence  of  carious  teeth,  and  the  collection 
of  tartar  around  them  favor  the  occurrence  of  the  disease.  The  aflfection 
spreads  like  a  specific  disease,  but  the  microbe  has  not  yet  been  isolated.  It 
has  been  held  that  the  disease  is  the  same  as  the  foot-and-mouth  disease  of 
cattle,  and  that  it  is  conveyed  by  the  milk,  but  there  is  no  positive  evidence 
on  these  points. 

The  morbid  process  begins  at  the  margin  of  the  gums,  which  become 
swollen  and  red,  and  bleed  readily.  Ulcers  form,  the  bases  of  which  are 
covered  with  a  grayish-white,  firmly  adherent  membrane.  In  severe  cases  the 
teeth  may  become  loosened  and  necrosis  of  the  alveolar  process  may  occur. 
The  ulcers  extend  along  the  gum-line  of  the  upper  and  lower  jaws ;  the  tongue, 
lipe,  and  mucosa  of  the  cheeks  are  usually  swollen,  but  rarely  ulcerated.  There 
is  salivation,  the  breath  is  foul,  and  mastication  is  painful.  The  submaxillary 
lymph-glands  are  enlarged.  An  exanthem  may  appear  and  be  mistaken  for 
measles.  The  constitutional  symptoms  are  often  severe,  and  in  debilitated 
children  death  sometimes  occurs. 

In  the  treatment  of  this  form  of  stomatitis  chlorate  of  potassium  has  been 
found  to  be  almost  specific.  It  should  be  given  in  doses  of  10  grains  (0.6 
gm.),  three  times  a  day,  to  a  child,  and  to  an  adult  double  that  amount.  Lo- 
cally it  may  be  used  as  a  mouth-wash,  or  the  powdered  salt  may  be  applied 
directly  to  the  ulcerated  surfaces.  When  there  is  much  fetor,  a  solution  of 
potassium  permanganate  may  be  used  as  a  wash,  and  an  application  of  nitrate 
of  silver  made  to  the  ulcers. 

A  variety  of  ulcerative  sore  mouth,  which  diflfers  entirely  from  this  form, 
is  common  in  nursing  women,  and  is  usually  seen  on  the  mucous  hiem- 
brane  of  the  lips  and  cheeks.  The  ulcers  arise  from  the  mucous  follicles,  and 
are  from  3  to  5  mm.  in  diameter.  They  may  cause  little  or  no  inconveni- 
ence; but  in  some  instances  they  are  very  painful  and  interfere  seriously 
with  the  taking  of  food  and  its  mastication.  As  a  rule  they  heal  readily 
after  the  application  of  nitrate  of  silver,  and  the  condition  is  an  indication 
for  tonics,  fresh  air,  and  a  better  diet. 
81 
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Eecurring  outbreaks  of  an  herpetic,  even  pemphigoid,  stomatitis  are  seen 
in  neurotic  individuals  {stomatitis  neurotica  chronica,  Jacobi).  It  may  pre- 
cede or  accompany  the  fatal  form  of  pemphigus  vegetans. 

Parrot  describes  the  occasional  appearance  in  new-bom,  debilitated  chil- 
dren of  small  ulcers  symmetrically  placed  on  the  hard  palate  on  either  side 
of  the  middle  line.  They  rarely  heal,  but  tend  to  increase  in  size,  and  may 
involve  the  bone. 

Bednar's  aphthae  consist  of  small  patches  and  ulcers  on  the  hard  palate, 
caused  as  a  rule  in  young  infants  by  the  artificial  nipple  or  the  nurse's 
finger. 

Parasitic  Stomatitis  {Thrush;  Soor;  Muguet). — This  affection,  most 
commonly  seen  in  children,  is  dependent  upon  a  fungus,  Saccharomyces 
albicans,  called  by  Eobin  O'idium  albicans.  It  belongs  to  the  order  of  yeast 
fungi,  and  consists  of  branching  filaments,  from  the  ends  of  which  ovoid 
torula  cells  develop.  The  disease  does  not  arise  apparently  in  a  normal 
mucosa.  The  use  of  an  improper  diet,  uncleanliness  of  the  mouth,  the  acid 
fermentation  of  remnants  of  food,  or  the  occurrence,  from  any  cause,  of  ca- 
tarrhal stomatitis  predispose  to  the  growth.  In  institutions  it  is  frequently 
transmitted  by  unclean  feeding-bottles,  spoons,  etc.  It  is  not  confined  to 
children,  but  is  met  with  in  adults  in  the  final  stages  of  fever,  in  chronic 
tuberculosis,  diabetes,  and  in  cachectic  states.  The  parasite  grows  in  the 
upper  layers  of  the  mucosa,  and  the  filaments  form  a  dense  felt-work  among 
the  epithelial  cells.  The  disease  begins  on  the  tongue  and  is  seen  in  the  form 
of  slightly  raised,  pearly-white  spots,  which  increase  in  size  and  gradually 
coalesce.  The  membrane  thus  formed  can  be  readily  scraped  off,  leaving  an 
intact  mucosa,  or,  if  the  process  extends  deeply,  a  bleeding,  slightly  ulcerated 
surface.  The  disease  spreads  to  the  cheeks,  lips,  and  hard  palate,  and  may 
involve  the  tonsils  and  pharynx.  In  very  severe  cases  the  entire  buccal  mucosa 
is  covered  by  the  grayish-white  membrane.  It  may  even  extend  into  the 
oesophagus  and  to  the  stomach  and  caecum.  It  is  occasionally  met  with  on 
the  vocal  cords.  Robust,  well-nourished  children  are  sometimes  affected,  but 
it  is  usually  met  with  in  enfeebled,  emaciated  infants  with  digestive  or  intes- 
tinal troubles..  In  such  cases  the  disease  may  persist  for  months. 

The  affection  is  readily  recognized,  and  must  not  be  confounded  with 
aphthous  stomatitis,  in  which  the  ulcers,  preceded  by  the  formation  of  vesi- 
cles, are  perfectly  distinctive.  In  thrush  the  microscopic  examination  shows 
the  ])resence  of  tlie  characteristic  fungus  throughout  the  membrane.  In  this 
condition,  too,  the  mouth  is  usually  dry — a  striking  contrast  to  the  salivation 
accompanying  aphthae. 

Thrush  is  more  readily  prevented  than  removed.  The  child's  mouth 
should  be  kept  scrupulously  clean,  and,  if  artificially  fed,  the  bottles  should 
be  thoroughly  sterilized.  Lime-water  or  any  other  alkaline  fluid,  such  as  the 
bicarbonate  of  soda  (a  drachm  to  a  tumbler  of  water),  may  be  employed. 
When  the  })atchcs  are  present  these  alkaline  mouth-washes  may  l>e  continued 
after  each  f(Hiding.  A  spray  of  borax  or  of  sulpliite  of  soda  (a  drachm  to  the 
ounce)  or  the  black  wash  with  glycerine  may  be  employed.  The  perman- 
ganate of  potassium  is  also  useful.  The  constitutional  treatment  is  of  etjual 
importance,  and  it  will  often  be  found  that  the  thrush  persists,  in  spite  of  all 
local  measures,  until  the  general  health  of  the  infant  is  improved  by  cliange 
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of  air  or  the  relief  of  the  diarrhoea,  or,  in  obstinate  cases,  the  substitution  of 
a  natural  for  the  artificial  diet. 

Oangrenous  Stomatitis  (Cancrum  Oris;  Noma), — An  affection  character- 
ized by  a  rapidly  progressing  gangrene,  starting  on  the  gums  or  cheeks,  and 
leading  to  eartensive  sloughing  and  destruction.  This  terrible,  but  fortunately 
rare,  disease  is  seen  only  in  children  under  very  insanitary  conditions  or  dur- 
ing convalescence  from  the  acute  fevers.  It  is  more  common  in  girls  than  in 
boys.  It  is  met  with  between  the  ages  of  two  and  five  years.  In  at  least  one- 
half  of  the  cases  the  disease  has  occurred  during  convalescence  from  measles. 
Cases  have  been  seen  also  after  scarlet  fever  and  typhoid.  The  mucous  mem- 
brane is  first  affected,  usually  of  the  gums  or  of  one  cheek.  The  process 
begins  insidiously,  and  when  first  seen  there  is  a  sloughing  ulcer  of  the  mucous 
membrane,  which  spreads  rapidly  and  leads  to  brawny  induration  of  the  skin 
and  adjacent  parts.  The  sloughing  extends,  and  in  severe  cases  the  cheek  is 
perforated.  The  disease  may  spread  to  the  tongue  and  chin;  it  may  invade 
the  bones  of  the  jaws  and  even  involve  the  eyelids  and  ears.  In  mild  cases  an 
ulcer  forms  on  the  inner  surface  of  the  cheek,  which  heals  or  may  perforate 
and  leave  a  fistulous  opening.  Naturally  in  such  a  severe  affection  the  con- 
stitutional disturbance  is  very  great,  the  pulse  is  rapid,  the  prostration  ex- 
treme, and  death  usually  takes  place  within  a  week  or  ten  days.  The  tem- 
perature may  reach  103°  or  104®  F.  Diarrhoea  is  usually  present,  and  aspira- 
tion pneumonia  is  a  common  complication.  No  specific  organism  has  been 
found. 

In  many  cases  the  onset  is  so  insidious  that  there  is  an  extensive  sloughing 
sore  when  the  case  first  comes  under  observation.  Destruction  of  the  sore  by 
the  Paquelin  cautery  or  fuming  nitric  acid  is  the  most  effectual.  Antiseptic 
applications  should  be  made  to  destroy  the  fetor.  The  child  should  be  care- 
fully nourished  and  stimulants  given  freely. 

Mercurial  Stomatitis  (Ptyalism), — It  occurs  in  persons  with  a  special 
susceptibility,  rarely  now  as  a  result  of  the  excessive  use  of  the  drug,  and 
also  in  those  whose  occupation  necessitates  the  constant  handling  of  mercury. 
It  may  follow  the  administration  of  repeated  small  doses.  Thus,  a  patient 
with  heart-disease  who  was  ordered  an  eighth  of  a  grain  of  calomel  every  three 
hours  for  diuretic  purposes  had,  after  taking  eight  or  ten  doses,  a  severe 
stomatitis,  which  persisted  for  several  weeks.  I  have  known  it  to  follow  the 
administration  of  small  doses  of  gray  powder.  The  j)atit'nt  coinphuns  first 
of  a  metallic  taste  in  the  mouth,  the  gums  become  swollen,  rod,  and  sore, 
mastication  is  difficult,  the  salivary  glands  become  enlarged  and  painful,  and 
there  is  a  great  increase  in  their  secretion.  The  tongue  is  swollen,  the  breath 
has  a  foul  odor,  and,  if  the  affection  progresses,  there  may  be  ulceration  of  the 
mucosa,  and,  in  rare  instances,  necrosis  of  the  jaw.  Although  troublesome 
and  distressing,  the  disease  is  rarely  serious,  and  recovery  usually  takes  place 
in  a  couple  of  weeks.  Instances  in  which  the  teeth  become  loosened  or  de- 
tached or  in  which  the  inflammation  extends  to  the  pharynx  and  Eustachian 
tubes  are  rarely  seen  now. 

The  administration  of  mercury  should  be  suspended  so  soon  as  the  gums 
are  *%uched."  Mild  cases  of  the  affection  subside  within  a  few  days  and 
require  only  a  simple  mouth-wash.  In  severer  cases  the  chlorate  of  potassium 
may  be  given  internally,  and  us(»d  to  rinse  the  mouth.    The  bowels  should  be 
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freely  opened;  the  patient  should  take  a  hot  bath  every  evening  and  should 
drink  plentifully  of  alkaline  mineral  waters.  Atropine  is  sometimes  service- 
able, and  may  be  given  in  doses  of  1/100  of  a  grain  twice  a  day.  Iodine  is 
also  recommended.  When  the  salivation  is  severe  and  protracted  the  patient 
becomes  much  debilitated  and  anaemic^  so  that  a  supporting  treatment  is  indi- 
cated. The  diet  is  necessarily  liquid,  for  the  patient  finds  the  chief  difiicolty 
in  taking  food.    If  the  pain  is  severe  Dover's  powder  may  be  given  at  night 

Here  may  be  appropriately  mentioned  the  influence  of  stomatitis,  particu- 
larly the  mercurial  form,  upon  the  developing  teeth  of  children.  The  con- 
dition known  as  erosion,  in  which  the  teeth  are  honeycombed  or  pitted  owing 
to  defective  formation  of  enamel,  is  indicative,  as  a  rule,  of  infantile  stoma- 
titis. Such  teeth  must  be  distinguished  carefully  from  those  of  congenital 
syphilis,  which  may,  of  course,  coexist,  but  the  two  conditions  are  distinct 
The  honeycombing  is  frequently  seen  on  the  incisors ;  but,  according  to  Jona- 
than Hutchinson,  the  test  teeth  of  infantile  stomatitis  are  the  first  permanent 
molars,  then  the  incisors,  "which  are  almost  as  constantly  pitted,  eroded,  and 
of  bad  color,  often  showing  the  transverse  furrow  which  crosses  all  the  teeth 
at  the  same  level."  Magitot  regards  these  transverse  furrows  as  the  result 
of  infantile  convulsions  or  of  severe  illness  during  early  life.  He  thinks  they 
are  analogous  to  the  furrows  on  the  nails  which  so  often  follow  a  serious 
disease. 

Geographical  Tongrne  (Eczema  of  the  Tongue). — A  remarkable  desqua- 
mation of  the  superficial  epithelium  of  the  tongue  in  circinate  patches,  which 
spread  while  the  central  portions  heal.  Fusion  of  patches  leads  to  areas  with 
sinuous  outlines.  When  extensive  the  tongue  may  be  covered  with  these  areas, 
like  a  geographical  map.  The  affection  causes  a  good  deal  of  itching  and 
heat,  and  it  may  be  a  source  of  much  mental  worry  to  the  patients,  who  often 
dread  lest  it  may  be  a  commencing  cancer. 

The  etiology  of  the  disease  is  unknown.  It  occurs  in  infants  and  chil- 
dren, and  it  is  not  very  infrequent  in  adults.  It  has  been  regarded  as  a  gouty 
manifestation,  and  transient  attacks  may  accompany  indigestion.  It  is  very 
liable  to  relapse.  In  adults  it  may  prove  very  obstinate,  and  I  know  of  one 
instance  in  which  the  disease  persisted  in  spite  of  all  treatment  for  more  than 
two  years.  Solutions  of  nitrate  of  silver  give  the  most  satisfactory  results  in 
relieving  the  intense  burning. 

There  is  a  superficial  glossitis,  limited  usually  to  the  border  and  point  of 
the  tongue,  which  presents  irregular  reddish  spots,  looking  as  if  the  epithelium 
was  removed,  and  the  papillae  are  reddened  and  swollen.  The  condition  is 
sometimes  known  as  Moller^s  glossitis.  Local  treatment  with  nitrate  of  silver 
as  a  rule  gives  relief. 

Leukoplakia  Bnccalis. — Samuel  Plumbe  described  the  condition  as  icthyo- 
sis  lingualis.  It  has  also  been  called  buccal  psoriasis  and  leuco-lceratosis 
mucosce  oris.  The  following  forms  occur:  (a)  Small  white  spots  upon  the 
tongue,  slightly  raised,  even  papillomatous — lingual  corns.  (6)  Diffuse  thick- 
ening of  the  epithelial  coating  of  the  tongue,  either  a  thin,  bluish-white  color 
or  opaque  white,  depending  upon  the  thickness.  It  is  patchy,  and  more  often 
upon  the  dorsum  and  sides,  (c)  Diffuse  oral  leukoplakia,  a  remarkable  con- 
dition in  which  the  roof  of  the  mouth,  the  gums,  lips,  and  cheeks  are  covered 
with  an  opaque  white,  sometimes  smooth,  sometimes  fissured,  rugose  layer. 
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In  this  widespread  fonii  the  tongue  may  be  spared.  The  visible  mucosa  of 
the  lips  may  be  involved,  and  occasionally  the  genital  mucosa. 

While  appearing  spontaneously,  the  condition  is  most  common  in  heavy 
smokers,  and  has  been  called  smoker's  tongue.  Epithelioma  occasionally 
starts  from  the  localized  patches.  A  majority  of  the  patients  have  had  syphi- 
lis, but  the  condition  does  not  yield,  as  a  rule,  to  specific  treatment. 

Leukoplakia  is  a  very  obstinate  affection.  All  irritants,  such  as  smoke  and 
very  hot  food,  should  be  avoided.  Local  treatment  with  one-half-per-cent. 
corrosive  sublimate  or  a  one-per-cent.  chromic-acid  solution  has  been  recom- 
mended. The  propriety  of  active  local  treatment  is  doubtful.  Papillomatous 
outgrowths  should  be  cut  off.  The  X-rays  may  be  tried.  The  most  extensive 
form  may  disappear  spontaneously. 

The  glossy  flat  atrophy  of  the  posterior  part  of  the  tongue,  described  by 
Virchow,  is  in  a  majority  of  instances  of  syphilitic  origin.  Scars  may  give  an 
irregular  appearance  to  the  surface.  Symmers  found  this  smooth  atrophy  in 
55  of  75  post  mortems  in  syphilitic  subjects. 

Fetor  Oris. — The  practitioner  is  frequently  consulted  for  foul  breath,  and 
is  daily  made  aware  of  its  widespread  prevalence.  All  unconscious,  he  is  him- 
self too  often  subject  of  the  condition,  to  the  disgust  of  his  patients,  with 
whom  he  has  to  come  into  such  close  contact.  It  is  impossible  to  give  even  a 
list  of  all  the  causes  mentioned.  The  following  are  a  few  of  the  more  im- 
portant: (a)  In  connection  with  indigestion  and  the  associated  catarrhal 
disturbances  in  the  mouth,  pharynx,  and  stomach.  The  breath  is  "heavy," 
as  the  mothers  say.  A  simple  mouth-wash  and  a  mercurial  purge  suffice  to 
remove  it.  In  a  more  serious  disease  of  the  stomach  the  breath  may  be  foul, 
and  occasionally,  in  sloughing  cancer,  horribly  stinking,  (h)  Local  condi- 
tions in  the  mouth:  (1)  All  the  forms  of  stomatitis.  Smokers  should  remem- 
ber that,  apart  altogether  from  the  smell  of  tobacco,  their  breath  in  the  morn- 
ing is  usually,  to  say  the  least,  "heavy .^'  (2)  Pyorrhoea  alveolaris.  This  is 
the  most  common  cause  of  foul  breath  in  adults,  and  is  almost  constantly 
present  after  middle  life,  causing  a  perfectly  distinctive  odor  only  too  well 
known  to  all  of  us.  To  test  for  the  presence  draw  a  bit  of  stout  thread  or  the 
edge  of  a  sheet  of  paper  high  up  between  the  teeth  and  the  gums  and  then 
smell  it.  Scrupulous  treatment  of  the  gums  by  a  dentist  is  needed,  and  daily 
scouring,  etc.  (c)  The  tonsillar  diseases.  In  the  crypts  of  the  tonsils  the 
epithelial  debris  accumulates,  and,  invaded  by  micro-organisms,  gradually 
forms  the  little  round  or  triangular  bodies  which  can  be  squeezed  out  of  the 
lacunae,  and  when  pressed  between  the  fingers  smell  like  Limburger  cheese. 
The  fetor  oris  from  this  cause  is  quite  distinctive.  To  test  the  presence  in 
child  or  adult,  smell  the  finger  after  it  has  been  rubbed  firmly  upon  the  tonsil. 
Local  treatment  is  needed,  (d)  Decayed  teeth,  the  foul  odor  of  which  is 
quite  distinct  from  that  of  pyorrhcea  or  chronic  tonsillitis,  (e)  Respiratory. 
Many  diseases  of  the  nose,  larynx,  bronchi,  and  lungs  are  associated  with  foul 
breath.  (/)  Ha»mic.  The  halitus — the  expired  air  from  the  lung — may  be 
impregnated  with  odors  from  the  blood.  Of  this  there  are  many  well-known 
instances. 

For  practical  purposes  it  is  to  be  remembered  that  pyorrh(i»a  alveolaris 
and  what  is  called  chronic  lacunar  tonsillitis  are  the  two  most  common  causes 
of  foul  breath. 
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Oral  Sepsis. — To  William  Hunter,  of  Charing  Cross  Hospital,  is  due  the 
credit  of  insisting  upon  the  importance  of  the  mouth  as  the  chief  channel  of 
entrance  of  the  pyogenic  organisms,  and  as  itself  the  seat  of  septic  processes. 
Necrosed  teetli,  pyorrhoea  alveolaris,  gingivitis,  alveolar  abscess,  etc.,  are  pres- 
ent in  a  great  many  people.  A  systemic  infection  may  follow  or  the  general 
health  may  be  lowered  by  the  continuous  production  of  pus.  In  extensive 
pyorrhoea  alveolaris  the  daily  amount  of  pus  must  be  considerable,  and  there 
can  be  no  (juestion  that  it  has  a  debilitating  influence  on  the  general  health 
and  is  sometimes  associated  with  a,  moderate  anaemia  and  with  a  pasty  com- 
plexion. Hunter  describes  septic  gastritis  and  septic  enteritis  as  common 
sequences;  indeed,  he  regards  appendicular,  pleuritic,  gall-bladder  and  pyelitic 
inflammations  as  forms  of  "medical  sepsis"  due  largely  to  infection  from 
the  mouth.  One  form  of  pernicious  anaemia — infective  haemolytic  anaemia — 
he  believes  to  be  due  to  oral  sepsis,  or  an  infective  glossitis.  Certain  types  of 
nephritis  and  forms  of  arthritis  are  believed  to  be  due  to  oral  infection. 

Tliere  is  no  question  of  the  importance  of  the  subject,  and  we  should  insist 
upon  scrupulous  cleanliness  of  the  mouth  and  teeth,  particularly  clearing 
away  the  tartar  and  the  pockets  of  pus.  An  adult  should  have  his  teeth 
cleansed  in  this  way  by  a  dentist  once  a  month.  We  should,  too,  have  less 
delicacy  in  telling  our  friends  in  whom  the  odor  of  the  breath  reveals  the 
presence  of  pyorrhoea.  It  is  a  very  difficult  condition  to  cure.  Locally  much 
may  be  done  to  keep  it  under  control.  Vaccines  have  been  used  extensively, 
sometimes,  but  not  always,  with  success.  If  possible,  the  patient  should  be 
referred  to  a  dentist  who  is  specially  competent  to  deal  with  it.  The  tartar 
should  be  removed  from  the  teeth  and  antiseptic  mouth  washes,  such  as  car- 
bolic acid  (1  per  cent),  used  frequently.  Hydrogen  peroxide  may  be  applied 
locally. 

Affections  of  the  mucous  glands  are  not  very  common.  In  catarrhal 
troubles  in  children  and  in  measles  they  may  be  swollen.  They  are  enlarged 
and  very  prominent  in  Mikulicz's  disease,  with  chronic  symmetrical  enlarge- 
ment of  the  salivary  and  lachrymal  glands.  There  is  a  singular  affection  of 
the  mucous  glands  of  the  lips,  chiefly  of  the  lower,  with  much  swelling  and 
infiltration.  It  was  described  by  Volkmann,  and  has  been  called  Balz's  dis- 
eas(\  The  jnucous  glands  are  enlarged,  the  ducts  much  dilated,  and  on  pres- 
sure a  mucoid  or  muco-purulent  secretion  may  exude.  The  skin  over  the  lips 
may  be  reddened  and  swollen. 


B.    DISKASKS   OF    THE    SALIVARY   GLANDS 

Supersecretion  (J^hjalLsfn). — The  normal  amount  of  saliva  varies  from 
2  to  3  j)ints  in  the  twenty-four  liours.  The  s(»cretion  is  increased  during  the 
taking  of  food  and  in  the  physiological  processes  of  dentition.  A  great  in- 
crease, to  wliic'h  tlio  term  pfi/dh'snt  is  applied,  is  met  with  (1)  occasionally  in 
mental  and  nervous  alTtrtions  and  in  rabies;  (2)  occasionally  in  the  acute 
fevers,  jjartieuiarly  in  sniall-j)ox ;  (3)  sometimes  with  disease  of  the  pancreas; 
(4)  during  gestation,  usually  early,  though  it  may  persist  through  the  entire 
course;  (5)  occasionally  at  each  menstrual  period;  and,  lastly,  it  is  a  com- 
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mon  eflfect  of  certain  drugs — mercury,  gold,  copper,  the  iodine  compounds, 
and  (among  vegetable  remedies)  jaborandi,  muscarin,  and  tobacco  excite 
the  salivary  secretion.  Of  these  we  most  frequently  see  the  effect  of  mercury 
in  producing  ptyalism.  The  salivation  may  be  present  without  any  inflamma- 
tion of  the  mouth.  For  treatment  atropine  or  the  bromides  may  be  given  in 
small  doses  at  first  and  the  effect  watched  until  the  most  efficient  dosage  is 
foirnd. 

Xerostomia  (Arrest  of  the  Salivary  and  Buccal  Secretions;  Dry  Mouth), — 
In  this  condition,  first  described  by  Jonathan  Hutchinson,  the  secretions  of 
the  mouth  and  salivary  glands  are  suppressed.  The  tongue  is  red,  sometimes 
cracked,  and  quite  dry ;  the  mucous  membrane  of  the  cheeks  and  of  the  palate 
is  smooth,  shining,  and  dry;  and  mastication,  deglutition,  and  articulation  are 
very  difficult.  A  majority  of  the  cases  are  in  women,  and  in  several  instances 
have  been  associated  with  nervous  phenomena.  The  general  health,  as  a  rule, 
is  unimpaired.  It  may  be  due  to  involvement  of  some  centre  which  controls 
the  secretion  of  the  salivary  and  buccal  glands.  The  free  use  of  glycerin 
locally  is  sometimes  of  value  and  jaborandi  or  pilocarpine  can  be  given 
cautiously. 

Tnflammation  of  the  Saliyary  Olands. 

(a)  Specific  Parotitis.    (See  Mumps.) 

(6)  Symptomatic  parotitis  or  parotid  bubo  occurs: 

(1)  In  the  course  of  the  infectious  fevers — typhus,  typhoid,  pneumonia, 
pysmia,  etc.  In  ordinary  practice  it  occurs  oftenest,  perhaps,  in  typhoid 
fever.  It  is  the  result  either  of  septic  infection  through  the  blood,  or  the 
inflammation,  in  many  cases,  passes  up  the  salivary  duct,  and  so  reaches  the 
gland.  The  process  is  usually  very  intense  and  leads  rapidly  to  suppuration. 
It  is,  as  a  rule,  an  unfavorable  indication  in  the  course  of  a  fever.  Parotitis 
may  occur  in  secondary  syphilis. 

(2)  In  connection  with  injury  or  disease  of  the  abdomen  or  pelvis,  a 
condition  to  which  Stephen  Paget  has  called  special  attention.  Of  101  cases 
of  this  kind,  "10  followed  injury  or  disease  of  the  urinary  tract,  18  were  due 
to  injury  or  disease  of  the  alimentary  canal,  and  23  were  due  to  injury  or 
disease  of  the  abdominal  wall,  the  peritoneum,  or  the  pelvic  cellular  tissue. 
The  remaining  50  were  due  to  injury,  disease,  or  temporary  derangement  of 
the  genital  organs.^'  By  temporary  derangement  is  meant  slight  injuries  or 
natural  processes — a  slight  blow  on  the  testis,  the  introduction  of  a  pessary, 
menstruation,  or  pregnancy.  Bucknell  has  brought  forward  strong  evidence 
to  show  that  in  all  these  cases  infection  takes  place  through  the  duct. 

(3)  In  association  with  facial  paralysis,  as  in  a  case  of  fatal  peripheral 
neuritis  described  by  Gowers;  in  diabetes  and  chronic  metallic  poisoning. 

In  the  infectious  diseases  rigid  cleanliness  is  an  important  preventive 
measure.  In  the  treatment  of  parotitis  the  application  of  half  a  dozen  leeches 
will  sometimes  reduce  the  inflammation  and  promote  resolution.  An  ice  bag 
often  aids,  or  hot  fomentations  may  be  applied.  A  free  incision  should  be 
made  early  if  there  are  signs  of  suppuration. 

(c)  Chronic  parotitis,  a  condition  in  which  the  glands  are  enlarged,  rarely 
painful,  may  follow  inflammation  of  the  throat  or  mumps.  Salivation  may 
\)e  present.  It  may  be  due  to  lead,  mercury,  or  potassium  iodide.  It  occurs 
also  in  chronic  Bright^s  disease  and  in  secondary  syphilis.    Symmetrical  en- 
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largement  of  the  parotids  of  moderate  extent  is  not  very  uncommon  among 
hospital  patients.  The  cases  at  the  Johns  Hopkins  clinic  have  been  reported 
by  C.  P.  Howard  {Internat  Clinics.,  xix,  1).  It  may  be  associated  with 
xerostomia.  The  parotid  and  submaxillary  glands  are  affected  with  equal 
frequency.     In  one  case  the  swelling  recurred  over  a  period  of  20  years  (Greig). 

(d)  Mikulicz's  Disease, — In  this  remarkable  affection,  described  in  1888 
the  salivary  and  lachrymal  glands  are  enlarged  simultaneously.  The  condi- 
tion is  painless  and  chronic,  lasting  sometimes  for  several  years,  and  of  un- 
known etiology.  The  gland  substance  itself  may  not  be  disturbed,  but  there 
is  a  great  infiltration  of  the  interstitial  connective  tissue.  In  my  case  the 
lachrymal  glands  were  replaced  by  fibrous  tissue.  The  cases  so  far  reported 
in  America  have  been  in  negroes.  The  enlargement  may  subside  after  an 
acute  fever.    Good  results  have  followed  the  use  of  arsenic. 

(e)  Gaseous  Tumors  of  Sieno's  Duct  and  of  the  Parotid  Gland. — In  glass- 
blowers  and  musicians  Steno's  duct  may  become  inflated  with  air  and  form 
a  timior  the  size  of  a  nut  or  of  an  egg.  Some  have  contained  a  mixture  of 
air,  saliva,  and  pus.  In  rare  cases  there  are  gaseous  tumors  of  the  glands, 
which  give  a  sensation  of  crepitation  on  palpation. 


C.    DISEASES   OF   THE   PHARYNX 

Circulatory  Disturbances. — (a)  Hypercemia  is  common  in  acute  and 
chronic  affections  of  the  throat,  and  is  frequently  seen  as  a  result  of  the  irri- 
tation of  tobacco  smoke,  and  from  the  constant  use  of  the  voice.  Venous 
stasis  is  seen  in  valvular  disease  of  the  heart,  and  in  mechanical  obstruction 
of  the  superior  vena  cava  by  tumor  or  aneurism.  In  aortic  insufficiency  the 
capillary  pulse  may  sometimes  be  seen,  and  the  intense  throbbing  of  the  in- 
ternal carotid  may  be  mistaken  for  aneurism. 

(6)  Hcemorrhage  is  found  in  association  with  bleeding  from  other  mucous 
surfaces,  or  it  is  due  to  local  causes — granulations,  varicosities,  or  vegetations. 
It  may  be  mistaken  for  ha?morrhage  from  the  lungs  or  stomach.  Sometimes 
the  patient  finds  the  pillow  stained  in  the  morning  with  bloody  secretion.  The 
condition  is  rarely  serious,  and  requires  only  suitable  local  treatment.  Occa- 
sionally a  haemorrhage  takes  place  into  the  mucosa,  producing  a  pharyngeal 
ha?matoina.  I  have  thrice  seen  a  condition  of  the  uvula  resembling  hemor- 
rhagic infarction.  One  was  in  a  patient  with  rheumatic  fever,  to  whom  large 
doses  of  salicylic  acid  had  been  given ;  the  other  two  were  instances  of  peliosis 
rheumatica,  in  both  of  which  partial  sloughing  of  the  uvula  took  place. 

(c)  QiJdema. — An  infiltrated  oedematous  condition  of  the  uvula  and  adja- 
cent parts  is  not  very  uncommon  in  conditions  of  debility,  in  profound  anaemia, 
and  in  Bright' s  disease.  The  uvula  is  sometimes  enormously  enlarged  from 
this  cause,  whence  may  arise  difiiculty  in  swallowing  or  in  breathing. 

Acute  Pharyngitis  (Sore  Throat;  Angina  i^iwplex). — The  entire  pharyn- 
geal structures,  often  with  the  tonsils,  are  involved.  The  condition  may  fol- 
low cold  or  exposure.  In  other  instances  it  is  associated  with  constitutional 
states,  such  as  gout,  or  witli  digestive  disorders.  The  patient  complains  of 
uneasiness  and  soreness  in  swallowing,  of  a  feeling  of  tickling  and  dryness 
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in  the  throat,  together  with  a  constant  desire  to  hawk  and  cough.  Frequently 
the  inflammation  extends  into  the  larynx  and  produces  hoarseness.  Not  un- 
commonly it  is  only  part  of  a  general  naso-pharyngeal  catarrh.  The  process 
may  pass  into  the  Eustachian  tubes  and  cause  slight  deafness.  There  is  stiff- 
ness of  the  neck,  the  lymph-glands  of  which  may  be  enlarged  and  painful. 
The  constitutional  symptoms  are  rarely  severe.  The  disease  sets  in  with  a 
chilly  feeling  and  slight  fever;  the  pulse  is  increased  in  frequency.  Occasion- 
ally the  febrile  symptoms  are  more  severe,  particularly  if  the  tonsils  are 
specially  involved.  The  examination  of  the  throat  shows  general  congestion 
of  the  mucous  membrane,  which  is  dry  and  glistening,  and  in  places  covered 
with  sticky  secretion.    The  uvula  may  be  much  swollen. 

Acute  pharyngitis  lasts  only  a  few  days  and  requires  mild  measures.  Cold 
compresses  or  an  ice  bag  may  be  applied  to  the  neck.  If  the  tonsils  are  in- 
volved and  the  fever  is  high,  aconite  or  sodium  salicylate  may  be  given. 
Guaiacum  also  is  beneficial;  but  in  a  majority  of  the  cases  a  calomel  purge 
or  a  saline  aperient  and  simple  inhalations  meet  the  indications. 

Chronic  Pharyngitis. — This  may  follow  repeated  acute  attacks.  It  is  very 
common  in  persons  who  smoke  or  drink  to  excess,  and  in  those  who  use 
the  voice  very  much,  such  as  clergymen,  hucksters,  and  others.  It  is  fre- 
quently associated  with  chronic  nasal  catarrh.  The  naso-pharynx  and  the 
posterior  wall  are  the  parts  most  frequently  aflfected.  The  mucous  membrane 
is  relaxed,  the  venules  are  dilated,  and  roundish  bodies,  from  2  to  4  mm. 
in  diameter,  reddish  in  color,  project  to  a  variable  distance  beyond  the  raucous 
membrane.  These  represent  the  proliferations  of  lymph  tissue  about  the 
mucous  glands.  They  may  be  very  abundant,  forming  elongated  rows  in  the 
lateral  walls  of  the  pharynx.  With  this  there  may  be  a  dry  glistening  state 
of  the  pharyngeal  mucosa,  sometimes  known  as  pharyngitis  sicca.  The  pillars 
of  the  fauces  and  the  uvula  are  often  much  relaxed.  The  secretion  forms 
at  the  back  of  the  pharynx  and  the  patient  may  feel  it  drop  down  from  the 
vault,  or  it  is  tenacious  and  adherent,  and  is  only  removed  by  repeated  efforts 
at  hawking. 

In  the  treatment  special  attention  must  be  paid  to  the  general  health.  If 
possible,  the  cause  should  be  ascertained.  The  condition  is  almost  constant 
in  smokers,  and  cannot  be  cured  without  stopping  the  use  of  tobacco.  The 
use  of  food  either  too  hot  or  too  much  spiced  should  be  forbidden.  When  it 
depends  upon  excessive  exercise  of  the  voice,  rest  should  be  enjoined.  In 
many  of  these  cases  change  of  air  and  tonics  help  very  much.  In  the  local 
treatment  of  the  throat,  gargles,  washes,  and  pastilles  of  various  sorts  givo 
temporary  relief,  but  when  the  hypertrophic  condition  is  marked  the  spots 
should  be  thoroughly  destroyed  by  the  galvano-cautery.  In  many  instances 
this  affords  great  and  permanent  relief,  but  in  others  the  condition  persists, 
and,  as  it  is  not  unbearable,  the  patient  gives  up  all  hope  of  permanent  relief. 

Ulceration  of  the  Pharynx. — (a)  Follicular, — The  ulcers  are  usually 
small,  superficial,  and  generally  associated  with  chronic  catarrh. 

(6)  Syphilitic, — Most  frequently  painless  and  situated  on  the  posterior 
wall  of  the  pharynx,  they  occur  in  the  secondary  stage  as  small,  shallow  ex- 
cavations with  the  mucous  patches.  In  the  tertiary  stage  they  are  due  to 
erosion  of  gummata,  and  in  healing  they  leave  whitish  cicatrices. 

(c)   Tvberculous. — Not  very  uncommon  in  advanced  cases  of  phthisis,  if 
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extensive,  they  forai  one  of  the  most  distressing  features  of  the  disease.  The 
ulcers  are  irregular,  with  ill-defined  edges  and  grayish-yellow  bases.  The  pos- 
terior wall  of  the  pharynx  may  have  an  eroded,  worm-eaten  appearance.  These 
ulcers  are,  as  a  rule,  intensely  painful.  Occasionally  the  primary  disease  is 
about  the  tonsils  and  the  pillars  of  the  fauces. 

(d)  Ulcers  occur  in  connection  with  pseudo-membranous  inflammation, 
particularly  the  diphtheritic.    In  cancer  and  in  lupus  ulcers  are  also  present. 

(e)  Ulcers  are  met  with  in  certain  of  the  fevers,  particularly  in  typhoid. 
In  many  instances  the  diagnosis  of  the  nature  of  pharyngeal  ulcers  is  very 

difficult.  The  tuberculous  and  cancerous  varieties  are  readily  recognized,  but 
it  happens  not  infrequently  that  a  doubt  arises  as  to  the  syphilitic  character 
of  an  ulcer.  In  many  instances  the  local  conditions  may  be  uncertain.  Then 
other  evidences  of  syphilis  should  be  sought  for,  and  the  patient  should  be 
placed  on  mercury  and  iodide  of  potassium,  under  which  remedies  specific 
ulcers  usually  heal  with  great  rapidity. 

Acute  Infectious  Phlegmon  of  the  Pharynx. — Under  this  term  Senator 
has  described  cases  in  which,  along  with  difficulty  in  swallowing,  soreness  of 
the  throat,  and  sometimes  hoarseness,  the  neck  enlarges,  the  pharyngeal 
mucosa  becomes  swollen  and  injected,  the  fever  is  high,  the  constitutional 
symptoms  are  severe,  and  the  inflammation  passes  on  rapidly  to  suppuration. 
The  symptoms  are  very  intense.  The  swelling  of  the  pharyngeal  tissues  early 
reaches  such  a  grade  as  to  impede  respiration.  Similar  symptoms  may  be 
produced  by  foreign  bodies  in  the  pharynx. 

Betro-pharyngeal  abscess  occurs:  (a)  In  healthy  children  between  six 
months  and  two  years  of  age.  The  child  becomes  restless,  the  voice  changes; 
it  becomes  nasal  or  metallic  in  tone,  and  there  are  pain  and  difficulty  in  swal- 
lowing. Inspection  of  the  pharynx  reveals  a  projecting  tumor  in  the  middle 
lino,  or,  if  it  be  not  visible,  it  is  readily  felt,  on  palpation,  projecting  from  the 
posterior  wall,  (h)  As  a  not  infrequent  sequel  of  the  fevers,  particularly  of 
scarlet  fever  and  diphtheria,  (c)  In  caries  of  the  bodies  of  the  cervical 
vertebrae. 

The  diagnosis  is  readily  made,  as  the  projecting  tumor  can  be  seen,  or 
felt  with  the  finger  on  the  posterior  wall  of  the  pharynx. 

Angina  Ludovici  (Ludwig's  Angina;  Cellulitis  of  the  Neck). — ^In  medical 
practice  tliis  is  seen  as  a  secondary  inflammation  in  the  specific  fevers,  par- 
ticularly diphtheria  and  scarlet  fever.  It  may,  however,  occur  idiopathically 
or  result  from  trauma.  It  is  probably  always  a  streptococcus  infection  which 
spreads  rapidly  from  the  glands.  The  swelling  at  first  is  most  marked  in  the 
submaxillary  region  of  one  side.  The  symptoms  are,  as  a  rule,  intense,  and, 
unless  early  and  thorough  surgical  measures  are  employed,  there  is  great  risk 
of  systemic  infection.  The  various  acute  septic  inflammations  of  the  throat 
— acute  oedema  of  the  larynx,  phlegmon  of  the  pharynx  and  larynx,  and  angina 
Ludovici — "represent  degrees  varying  in  virulence  of  one  and  the  same  proc- 
ess" (Semen).     Treatment  is  surgical,  and  free  incisions  should  be  made. 
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D.    DISEASES   OF    THE   TONSILS 


I.    SUPPXTRATIVE   TONSILLITIS 

Etiology. — Acute  Buppuration  of  the  tonsillar  tissues  is  met  with  most 
frequently  in  young  persons,  with  chronic  enlargement  of  the  glands,  some- 
times as  a  sequence  of  the  acute  follicular  form  already  described  among 
the  infectious  diseases,  sometimes  as  a  result  of  exposure  to  cold  or  wet. 

Symptoms. — The  constitutional  disturbance  is  very  great.  The  tempera- 
ture rises  to  104**  or  105°  F.,  and  the  pulse  ranges  from  110  to  130.  Nocturnal 
delirium  is  not  uncommon.  The  prostration  may  be  extreme.  There  is  no 
local  disease  of  similar  extent  which  so  rapidly  exhausts  the  strength  of  a 
patient.  Soreness  and  dryness  of  the  throat,  with  pain  in  swallowing,  are 
the  symptoms  of  which  the  patient  first  complains.  One  or  both  tonsils  may 
be  involved.  They  are  enlarged,  firm  to  the  touch,  dusky  red  and  oedematous, 
and  the  contiguous  parts  are  also  much  swollen.  The  swelling  of  the  glands 
may  be  so  great  that  they  meet  in  the  middle  line,  or  one  tonsil  may  even 
push  the  uvula  aside  and  almost  touch  the  other  gland.  The  salivary  and 
buccal  secretions  are  increased.  The  glands  of  the  neck  enlarge,  the  lower  jaw 
is  fixed,  and  the  patient  is  unable  to  open  his  mouth.  In  from  two  to  four 
days  the  enlarged  gland  becomes  softer,  and  fluctuation  can  be  distinctly  felt 
by  placing  one  finger  on  the  tonsil  and  the  other  at  the  angle  of  the  jaw.  The 
abscess  points  usually  toward  the  mouth,  but  in  some  cases  toward  the  pharynx. 
It  may  burst  spontaneously,  affording  instant  and  great  relief.  Suffocation 
has  followed  the  rupture  of  a  large  abscess  and  the  entrance  of  the  pus  into 
the  larynx.  When  the  suppuration  is  peritonsillar  and  extensive,  the  internal 
carotid  artery  may  be  opened ;  but  these  are,  fortunately,  very  rare  accidents. 

Occasionally  a  small  focus  of  deep-seated  suppuration  is  the  cause  of  a 
fever  lasting  for  weeks  or  months. 

Treatment — Hot  applications  in  the  form  of  poultices  and  fomentations 
are  more  comfortable  and  better  than  the  ice-bag.  The  gland  should  be  felt 
— it  cannot  always  be  seen — from  time  to  time,  and  should  be  opened  when 
fluctuation  is  distinct.  The  progress  of  the  disease  may  be  shortened  and  the 
patient  spared  several  days  of  great  suffering  if  an  incision  is  made  early. 
The  curved  bistoury,  guarded  nearly  to  the  point  with  plaster  or  cotton,  is  the 
most  satisfactory  instrument.  The  incision  should  be  made  from  above  down- 
ward, parallel  with  the  anterior  pillar.  There  are  cases  in  which,  before  sup- 
puration takes  place,  the  parenchymatous  swelling  is  so  great  that  the  patient 
is  threatened  with  suffocation.  In  such  instances  either  the  tonsil  must  be 
excised  or  tracheotomy  performed.  Delavan  refers  to  two  cases  in  which  he 
states  that  tracheotomy  would,  under  these  circumstances,  have  saved  life. 
Patients  with  this  affection  require  a  nourishing  liquid  diet,  and  during  con- 
valescence iron  in  full  doses. 

Early  removal  of  the  tonsils  should  be  practiced  when  a  child  suffers  with 
recurring  attacks,  and  thorough  local  treatment  should  be  given  to  the  naso- 
pharynx.   Particular  care  should  be  taken  of  the  child's  mouth  and  throat. 
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n.    OHBONIC   TONSILLITIS 

(Chronic  Naso-pharyngeaJ  Obstruction;  Adenoids;  Mouih'hreaihing; 

Aprosexia) 

Under  this  heading  will  be  considered  also  hypertrophy  of  the  adenoid 
tissue  in  the  vault  of  the  pharynx,  sometimes  known  as  the  pharyngeal  tonsil, 
as  the  affection  usually  involves  both  the  tonsils  proper  and  this  tissue,  and 
the  8}Tnptom8  are  not  to  be  differentiated. 

Chronic  enlargement  of  the  tissues  of  the  tonsillar  ring  is  an  affection  of 
great  importance,  and  may  influence  in  an  extraordinary  way  the  mental  and 
bodily  development  of  children. 

Etiology. — "Adenoids"  have  become  recognized  as  one  of  the  most  com- 
mon and  important  affections  of  childhood,  occurring  most  frequently  be- 
tween the  fifth  and  tenth  years.  The  introduction  of  the  systematic  inspec- 
tion of  school  children  has  done  more  than  anything  else  to  force  upon  the 
profession  and  the  public  the  recognition  of  the  condition  as  one  influencing 
seriously  the  bodily  and  mental  growth,  disturbing  hearing  and  furnishing  a 
focus  for  the  development  of  pathogenic  organisms.  Few  children  escape 
altogether.  In  many  it  is  a  trifling  affair,  easily  remedied;  in  others  it  is  a 
serious  and  obstinate  trouble,  taxing  the  skill  and  judgment  of  the  specialist 
It  is  not  easy  to  say  why  the  disease  has  become  so  prevalent.  In  the  United 
States  it  is  attributed  to  the  dry,  hot  air  of  the  houses,  in  England  to  the  cold, 
damp  climate.  In  winter  nearly  all  the  school  children  in  England  have  the 
"snuiffles,"  and  a  considerable  proportion  of  them  adenoids.  Interested  in  the 
subject  ever  since  reading  Meyer's  original  paper,  I  thought  American  children 
especially  prone,  but  the  disease  seems  to  be  even  more  prevalent  in  England. 

Adenoids  may  be  associated  with  slight  enlargement  of  the  lymph-glands, 
thymus  and  spleen  in  the  condition  of  lymphatism. 

Morbid  Anatomy. — The  tonsils  are  enlarged,  due  to  multiplication  of  all 
the  constituents  of  the  glands.  The  lymphoid  elements  may  be  chiefly  in- 
volved without  much  development  of  the  stroma.  In  other  instances  the 
fibrous  matrix  is  increased,  and  the  organ  is  then  harder,  smaller,  firmer,  and 
is  cut  with  much  greater  difficulty. 

The  adenoids,  which  spring  from  the  vault  of  the  pharynx,  form  masses 
varying  in  size  from  a  small  pea  to  an  almond.  They  may  be  sessile,  with 
broad  bases,  or  pedunculated.  They  are  reddish  in  color,  of  moderate  firm- 
ness, and  contain  numerous  blood-vessels.  "Abundant,  as  a  rule,  over  the 
vault,  on  a  line  with  the  fossa  of  the  Eustachian  tube,  the  growths  may  lie 
posterior  to  the  fossa — namely,  in  the  depression  known  as  the  fossa  of  Bosen- 
miiller,  or  upon  the  parts  which  are  parallel  to  the  posterior  wall  of  the 
pharynx.  The  growths  appear  to  spring  in  the  main  from  the  mucous  mem- 
brane covering  the  localities  where  the  connective  tissue  fills  in  the  inequalities 
of  the  base  of  the  skull''  (Harrison  Allen).  The  growths  are  most  frequently 
papillomatous  with  a  lyniplioid  pan^nchynia.  Hypertrophy  of  the  pharyngeal 
adenoid  tissue  may  be  present  without  great  enlargement  of  the  tonsils  proper. 
Chronic  catarrh  of  the  nose  usually  coexists. 

Symptoms. — The  direct  effect  of  adenoids  is  the  establishment  of  mouth- 
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breathing.  The  indirect  eflEects  are  deformation  of  the  thorax,  changes  in  the 
facial  expression,  sometimes  marked  alteration  in  the  mental  condition,  in 
certain  cases  stunting  of  the  growth,  and  in  a  great  many  subjects  deafness. 
Woods  Hutchinson  has  suggested  that  the  embryological  relation  of  these 
structures  and  the  pituitary  body  may  account  for  the  interference  with  de- 
velopment. The  establishment  of  mouth-breathing  is  the  symptom  which 
first  attracts  the  attention.  It  is  not  so  noticeable  by  day,  although  the  child 
may  present  the  vacant  expression  characteristic  of  this  condition.  At  night 
the  child's  sleep  is  greatly  disturbed;  the  respirations  are  loud  and  snorting, 
and  there  are  sometimes  prolonged  pauses,  followed  by  deep,  noisy  inspira- 
tions. The  pulse  may  vary  strangely  during  these  attacks,  and  in  the  pro- 
longed intervals  may  be  slow,  to  increase  greatly  with  the  forced  inspira- 
tions. The  alae  nasi  should  be  observed  during  the  sleep  of  the  child,  as  they 
are  sometimes  much  retracted  during  inspiration,  due  to  a  laxity  of  the  walls, 
a  condition  readily  remedied  by  the  use  of  a  soft  wire  dilator.  Night  terrors 
are  common.  The  child  may  wake  up  in  a  paroxysm  of  shortness  of  breath. 
Sometimes  these  attacks  are  of  great  severity  and  the  dyspnoea,  or  rather 
orthopnoea,  may  suggest  pressure  of  enlarged  glands  on  the  trachea.  Some- 
times there  is  a  nocturnal  paroxysmal  cough  of  a  very  troublesome  character 
(Balne's  cough),  usually  excited  by  lying  down.  The  attacks  may  occur 
through  the  day. 

When  the  mouth-breathing  has  persisted  for  a  long  time  definite  changes 
are  brought  about  in  the  face,  mouth,  and  chest.  The  facies  is  so  peculiar 
and  distinctive  that  the  condition  may  be  evident  at  a  glance.  The  expression 
is  dull,  heavy,  and  apathetic,  due  in  part  to  the  fact  that  the  mouth  is  habitu- 
ally left  open.  In  long-standing  cases  the  child  is  very  stupid-looking,  re- 
sponds slowly  to  questions,  and  may  be  sullen  and  cross.  The  lips  are  thick, 
the  nasal  orifices  small  and  pinched-in-looking,  the  superior  dental  arch  is 
narrowed  and  the  roof  of  the  mouth  considerably  raised. 

The  remarkable  alterations  in  the  shape  of  the  chest  in  connection  with 
enlarged  tonsils  were  first  carefully  studied  by  Dupuytren  (1828),  who  evi- 
dently fully  appreciated  the  great  importance  of  the  condition.  He  noted 
'*a  lateral  depression  of  the  parietes  of  the  chest  consisting  of  a  depression, 
more  or  less  great,  of  the  ribs  on  each  side,  and  a  proportionate  protrusion 
of  the  sternum  in  front."  J.  Mason  Warren  (Medical  Examiner,  1839)  gave 
an  admirable  description  of  the  constitutional  symptoms  and  the  thoracic  de- 
formities induced  by  enlarged  tonsils.  These,  with  the  memoir  of  Lambron 
(1861),  constitute  the  most  important  contributions  to  our  knowledge  on  the 
subject    Three  types  of  deformity  may  be  recognized : 

(a)  The  pigeon  or  chicken  breast,  by  far  the  most  common  form,  in 
which  the  sternum  is  prominent  and  there  is  a  circular  depression  in  the  lat- 
eral zone  (Harrison's  groove),  corresponding  to  the  attachment  of  the  dia- 
phragm. The  ribs  are  prominent  anteriorly  and  the  sternum  is  angulated 
forward  at  the  manubrio-gladiolar  junction.  As  a  mouth-breather  is  watched 
during  sleep  one  can  see  the  lower  and  lateral  thoracic  regions  retracted  dur- 
ing inspiration  by  the  action  of  the  diaphragm. 

(6)  Barrel  Chest. — Some  chihlren,  the  subject  of  chronic  naso-pharyn- 
geal  obstruction,  have  recurring  attacks  of  asthma,  and  the  chest  may  be 
gradually  deformed,  becoming  rounded  and  barrel-shaped,  the  neck  short,  and 
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the  shoulders  and  back  bowed.    A  child  of  ten  or  eleven  may  have  the  thoracic 
conformation  of  an  old  man  with  emphysema. 

(c)  The  Funnel  Breast  (Trichterbrust) . — This  remarkable  deformity, 
in  which  there  is  a  deep  depression  at  the  lower  sternum,  has  excited  mudi 
controversy  as  to  its  mode  of  origin.  In  some  instances,  at  least,  it  is  due  to 
the  obstructed  breathing  in  connection  with  adenoid  vegetations.  I  have  seen 
two  cases  in  children,  in  which  the  condition  was  in  process  of  formation. 
During  inspiration  the  lower  sternum  was  forcibly  retracted,  so  much  so  that 
at  the  height  the  depression  corresponded  to  that  of  a  well-marked  "Trichter- 
brust,"    While  in  repose,  the  lower  sternal  region  was  distinctly  excavated. 

The  voice  is  altered  and  acquires  a  nasal  quality.  The  pronunciation  of 
certain  letters  is  changed,  and  there  is  inability  to  pronounce  the  nasal  con- 
sonants n  and  m,  Bloch  lays  great  stress  upon  the  association  of  mouth- 
breathing  with  stuttering. 

The  hearing  is  impaired,  usually  owing  to  the  extension  of  inflammation 
along  the  Eustachian  tubes  and  the  obstruction  with  mucus  or  the  narrowing 
of  their  orifices  by  pressure  of  the  adenoid  vegetations.  In  some  instances  it 
may  be  due  to  retraction  of  the  drums,  as  the  upper  pharynx  is  insufficiently 
supplied  with  air.  Naturally  the  senses  of  taste  and  smell  are  much  impaired. 
With  these  symptoms  there  may  be  little  or  no  nasal  catarrh  or  discharge, 
but  the  pharyngeal  secretion  of  mucus  is  always  increased.  Children,  however, 
do  not  notice  this,  as  the  mucus  is  usually  swallowed,  but  older  persons 
expectorate  it  with  difficulty. 

Among  other  symptoms  may  be  mentioned  headache,  which  is  by  no  means 
uncommon,  general  listlessness,  and  an  indisposition  for  physical  or  mental 
exertion.  Habit-spasm  of  the  face  has  been  described  in  connection  with  it. 
I  have  known  several  instances  in  which  permanent  relief  has  been  afforded 
by  the  removal  of  tlie  adenoid  vegetations.  Enuresis  is  occasionally  an  asso- 
ciated symptom.  'Hie  influence  upon  the  mental  development  is  striking. 
Mouth-breathers  are  usually  dull,  stupid,  and  backward.  It  is  impossible  for 
tliem  to  fix  the  attention  for  long  at  a  time,  and  to  this  impairment  of  the 
mental  function  (Juye,  of  Amsterdam,  has  given  the  name  aprosexia.  Head- 
aches, forgetfulnesH,  inability  to  study  without  discomfort  are  frequent  symp- 
toms of  til  is  condition  in  students.  There  is  more  than  a  grain  of  truth  in 
the  aphorism  shut  your  mouth  and  save  your  life,  which  is  found  on  the  title- 
page  of  Captain  Catlings  celebrated  pamphlet  on  mouth-breathing  (1861),  to 
which  cause  he  attributed  all  the  ills  of  civilization. 

A  symptom  specially  associated  with  enlarged  tonsils  is  fetor  of  the  breath. 
In  the  tonsillar  crypts  the  inspissated  secretion  undergoes  decomposition  and 
an  odor  not  unlike  that  of  Limburger  cheese  is  produced.  The  little  cheesy 
masses  may  sometimes  he  scpieczed  from  the  crypts  of  the  tonsils.  Though 
the  odor  may  not  apparently  be  very  strong,  yet  if  the  mass  be  squeezed  be- 
tween the  lingers  its  intensity  will  at  once  be  appreciated.  In  some  cases  of 
chronic  enlargement  the  cheesy  masses  may  be  deep  in  the  tonsillar  crypts: 
and  if  they  remain  for  a  prolon^^ed  period  lime  salts  are  deposited  and  a  ton- 
sillar calculus  is  in  this  way  produced. 

Children  with  adenoids  are  especially  prone  to  take  cold  and  to  recurring 
attacks  of  follicular  dis(»ase.  They  are  also  more  liable  to  diphtheria,  and  in 
them  the  anginal  features  in  scarlet  fever  are  always  more  serious.    The  ulti- 
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mate  results  of  untreated  adenoid  hypertrophy  are  important.  In  some  cases 
the  vegetations  disappear^  leaving  an  atrophic  condition  of  the  vault  of  the 
pharynx.  Neglect  may  also  lead  to  the  so-called  Thornwaldt's  disease^  in 
which  there  is  a  cystic  condition  of  the  pharyngeal  tonsil  and  constant  secre- 
tion of  muco-pus. 

Dii^niosiB. — The  facial  aspect  is  usually  distinctive.  Enlarged  tonsils  are 
readily  seen  on  inspection  of  the  pharynx.  There  may  be  no  great  enlargement 
of  the  tonsils  and  nothing  apparent  at  the  back  of  the  throat  even  when  the 
naso-phar}'nx  is  completely  blocked  with  adenoid  vegetations.  In  children  the 
rhinoscopic  examination  is  rarely  practicable.  Digital  examination  is  the  most 
satisfactory.  The  growths  can  then  be  felt  either  as  small,  flat  bodies  or,  if 
extensive,  as  velvety,  grape-like  papillomata. 

Treatment. — If  the  tonsils  are  large  and  the  general  state  is  evidently 
influenced  by  them  they  should  be  at  once  removed.  Applications  of  iodine 
and  iron,  or  penciling  the  crypts  with  nitrate  of  silver,  are  of  service  in  the 
milder  grades,  but  it  is  waste  of  time  to  apply  them  to  very  enlarged  glands. 
There  is  a  condition  in  which  the  tonsils  are  not  much  enlarged,  but  the  crypts 
are  constantly  filled  with  cheesy  secretions  and  cause  a  very  bad  odor  in  the 
breath.  In  such  instances  the  removal  of  the  secretion  and  thorough  pencil- 
ing of  the  crypts  with  chromic  acid  may  be  practiced.  The  galvano-cautery 
is  of  great  service  in  many  cases  of  enlarged  tonsils  when  there  is  any  objec- 
tion to  the  more  radical  surgical  procedure. 

The  treatment  of  the  adenoid  growths  in  the  pharynx  is  of  the  greatest 
importance,  and  should  be  thoroughly  carried  out.  Parents  should  be  frankly 
told  that  the  affection  is  serious,  one  which  impairs  the  mental  not  less  than 
the  bodily  development  of  the  chihl.  In  spite  of  the  thorough  ventilation  of 
this  subject  by  specialists,  practitioners  do  not  appear  to  have  grasped  as  yet 
the  full  importance  of  this  disease.  They  are  far  too  apt  to  temporize  and 
unnecessarily  to  postpone  radical  measures.  The  child  must  be  anaesthetized. 
Severe  haemorrhage  has  followed  in  a  few  cases.  Special  examination  should 
be  made  of  the  thymus  and  lymph  glands,  as  if  they  are  enlarged  the  operation 
should  be  postponed.  In  this  state  of  lymphatism  death  during  anaesthesia 
has  occurred.  The  good  effects  of  the  operation  are  often  apparent  within  a 
few  days,  and  the  child  begins  to  breathe  through  the  nose.  In  some  instances 
the  habit  of  mouth-breathing  persists.  As  soon  as  the  child  goes  to  sleep  the 
lower  jaw  drops  and  the  air  is  drawn  into  the  mouth.  In  these  cases  a  chin 
strap  can  be  readily  adjusted,  which  the  child  may  wear  at  night.  In  severe 
cases  it  may  take  months  of  careful  training  before  the  child  can  speak  prop- 
erly. An  all-important  point  in  the  treatment  of  lesions  of  the  naso-pharynx 
(and,  indeed,  in  the  prevention  of  this  unfortunate  condition)  is  to  increase 
the  breathing  capacity  of  the  chest  by  making  the  child  perform  systematic 
exercises,  which  cause  the  air  to  be  driven  freely  and  forcibly  in  and  out 
through  the  naso-pharynx.  I  cannot  too  strongly  commend  this  suggestion  of 
Mr.  Arbuthnot  Lane. 

Throughout  the  entire  treatment  attention  should  be  paid  to  hygiene  and 
diet,  and  cod-liver  oil  and  the  iodide  of  iron  may  be  administered  with  benefit. 
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E.    DISEASES   OF   THE   (ESOPHAGUS 


L    ACUTE   (ESOPHAamB 

Etiology. — Acute  inflammation  occurs  (a)  in  the  catarrhal  procesaea  of 
the  specific  fevers;  more  rarely  as  an  extension  from  catarrh  of  the  pharynx. 
(b)  As  a  result  of  intense  mechanical  or  chemical  irritation,  produced  by 
foreign  bodies,  by  verj'  hot  liquids,  or  by  strong  corrosives,  (c)  In  the  form 
of  pseudo-membranous  inflammation  in  diphtheria,  and  occasionally  in  pneu- 
monia, typhoid  fever,  and  pyaemia,  (d)  As  a  pustular  inflammation  in  small- 
pox, and,  according  to  Laennec,  as  a  result  of  a  prolonged  administration  of 
tartar  emetic,  (e)  In  connection  with  local  disease,  particularly  cancer  either 
of  the  tube  itself  or  extension  to  it  from  without.  And,  lastly,  acute  oesopha- 
gitis, occasionally  with  ulceration,  may  occur  spontaneously  in  sucklings. 

Morbid  Anatomy.— It  is  extremely  rare  to  see  redness  of  the  mucosa, 
except  when  chemical  irritants  have  been  swallowed.  More  commonly  the 
epithelium  is  thickened  and  has  desquamated,  so  that  the  surface  is  covered 
with  a  fine  granular  substance.  The  mucous  follicles  are  swollen  and  occa- 
sionally there  may  be  seen  small  erosions.  In  the  pseudo-membranous  inflam- 
mation there  is  a  grayish  croupous  exudate,  usually  limited  in  extent,  at  the 
upper  portion  of  the  gullet.  The  pustular  disease  is  very  rare  in  small-pox. 
In  the  phlegmonous  inflammation  the  mucous  membrane  is  greatly  swollen, 
and  there  is  purulent  infiltration  in  the  submucosa.  It  may  even  extend 
throughout  a  large  part  of  the  gullet.  Gangrene  occasionally  supervenes. 
There  is  a  remarkable  fibrinous  or  membranous  oesophagitis,  most  frequently 
met  with  in  the  fevers,  sometimes  also  in  hysteria,  in  which  long  casts  of  the 
tube  may  be  vomited. 

Symptoms. — Pain  in  deglutition  is  always  present  in  severe  inflammation 
of  the  oesophagus.  A  dull  pain  beneath  the  sternum  is  also  present.  In  the 
milder  forms  of  catarrhal  inflammation  there  are  usually  no  symptoms.  Tlie 
presence  of  a  foreign  body  is  indicated  by  dysphagia  and  spasm  with  the 
regurgitation  of  portions  of  the  food.  Later,  blood  and  pus  may  be  ejected. 
It  is  surprising  how  extensive  the  disease  may  be  in  the  oesophagus  without 
producing  much  pain  or  great  discomfort,  except  in  swallowing.  The  intense 
inflammation  which  follows  the  swallowing  of  corrosives,  when  not  fatal, 
gradually  subsides,  and  often  leads  to  cicatricial  contraction  and  stricture. 
In  the  cases  in  which  there  is  danger  of  contraction  oesophageal  bougies  should 
be  passed  before  this  is  marked.  The  patient  should  swallow  some  oil  before 
the  passage  of  the  bougie,  the  size  of  which  should  be  gradually  increased. 
Dilatation  should  be  done  every  few  days  at  first. 

Treatment. — The  treatment  of  acute  inflammation  of  the  oesophagus  is 
extremely  unsatisfactory,  particularly  in  the  severer  forms.  The  slight  ca- 
tarrhal cases  require  no  special  treatment.  When  the  dysphagia  is  intense 
it  is  best  not  to  give  food  by  the  mouth,  but  to  feed  entirely  by  enemata. 
Fragments  of  ice  may  be  given,  and  as  the  pain  and  distress  subside,  demul- 
cent drinks.    External  applications  of  cold  often  give  relief. 
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A  chronic  form  of  oesophagitis  is  described,  but  this  results  usually  from 
the  prolonged  action  of  the  causes  which  produce  the  acute  form. 

Catarrhal  Ulceration, — Follicular  ulcers  are  not  uncommon.  Tuberculous 
and  syphilitic  ulcers  are  rare.  Very  prominent  varicose  veins  and  small  ero- 
sions are  not  uncommon.  The  other  forms  are  the  carcinomatous,  the  erosion 
due  to  aneurism,  and  the  ulcerative  action  of  corrosive  substances.  There  are 
two  other  important  varieties — the  ulcers  in  acute  infectious  diseases,  diphthe- 
ria, scarlet  fever,  and  pneumonia ;  and  the  peptic  ulcer,  first  described  by  Albers 
in  1839.  Tileston  has  collected  forty  cases  of  peptic  ulcer  in  the  oesophagus. 
The  pain,  dysphagia,  vomiting,  and  haemorrhage  have  been  the  most  important 
symptoms.  Perforation  occurred  in  six  cases,  in  one  instance  into  the  aorta. 
Treatment  is  diflBcult;  in  severe  cases  gastrostomy  should  be  done. 

(Esophageal  Varices. — Associated  with  chronic  heart-disease  and  more  fre- 
quently with  the  senile  and  the  cirrhotic  liver,  the  oesophageal  veins  may  be- 
come distended  and  varicose.  The  mucous  membrane  is  in  a  state  of  chronic 
catarrh,  and  the  patient  has  frequent  eructations  of  mucus.  Rupture  of  these 
varices  is  one  of  the  commonest  causes  of  haematemesis  in  cirrhosis  of  the 
liver  and  in  enlarged  spleen.    The  blood  may  pass  per  rectum  alone. 


n.    SPASM  OF  THE  (ESOPHAaUS 

(  (Esophagismus) 

This  so-called  spasmodic  stricture  of  the  gullet  is  met  with  in  hysterical 
patients  and  hypochrondriacs,  also  in  chorea,  epilepsy,  and  especially  hydro- 
phobia. It  is  sometimes  associated  also  with  the  lodgment  of  foreign  bodies, 
or  with  cases  in  which  a  patient  has  swallowed  a  foreign  body  and  thinks  it  has 
stuck.  For  weeks  there  may  be  spasm,  due  perhaps  to  autosuggestion,  though 
the  bougie  passes  freely.  The  idiopathic  form  is  found  in  females  of  a  marked 
neurotic  habit,  but  may  also  occur  in  elderly  men.  It  may  be  present  only 
daring  pregnancy.  The  patient  complains  of  inability  to  swallow  solid  food, 
and  in  extreme  instances  even  liquids  are  rejected.  The  attack  may  come  on 
abruptly,  and  be  associated  with  emotional  disturbances  and  with  substernal 
pain.  The  bougie,  when  passed,  may  be  arrested  temporarily  at  the  seat  of 
the  spasm,  which  gradually  yields,  or  it  may  slip  through  without  the  slightest 
effort.  The  condition  is  rarely  serious,  though  it  may  persist  for  years. 
Spasm  of  the  lower  end  of  the  gullet,  associated  with  cardio-spasm,  may  be 
the  cause  of  a  remarkable  fusiform  dilatation  of  the  oesophagus. 

The  diagnosis  is  not  difficult,  particularly  in  young  persons  with  marked 
nervous  manifestations.  In  elderly  persons  oesophagismus  is  almost  always 
connected  with  hypochondriasis,  but  great  care  must  be  taken  to  exclude 
cancer. 

In  some  cases  a  cure  is  at  once  effected  by  the  passage  of  a  bougie.  The 
general  neurotic  condition  also  requires  special  attention. 

Paralysis  of  the  oesophagus  scarcely  demands  separate  consideration.     It 
is  a  very  rare  condition,  due  most  often  to  central  disease,  particularly  l)iin)ar 
paralysis.    It  may  be  peripheral  in  origin,  as  in  diphtheritic  paralysis.    Occa- 
sionally it  occurs  also  in  hysteria.    The  essential  symptom  is  dysphagia. 
88 
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m.    STBICTUBE   OF  THE   (ESOPHAOUB 

This  results  from:  (a)  Congenital  stenosis  of  the  oesophagus. — There  are 
two  groups  of  eases,  one  in  which  there  is  complete  occlusion^  and  the  middle 
of  the  tube  is  converted  into  a  fibrous  cord;  the  other,  the  more  common,  in 
which  the  lower  part  opens  into  the  trachea  or  one  of  the  bronchi.  There  are 
some  19  cases  on  record  (William  Thomas),  (b)  The  cicatricial  contraction 
of  healed  ulcers,  usually  due  to  corrosive  poisons,  occasionally  to  syphilis,  and 
in  rare  instances  after  the  fevers,  (c)  The  growth  of  tumors  in  the  walls, 
as  in  the  so-called  cancerous  stricture.  Eighty-five  per  cent,  of  the  cases  are 
of  this  nature,  (d)  External  pressure  by  aneurism,  enlarged  lymph-glands, 
enlarged  thyroid,  other  tumors,  and  sometimes  by  pericardial  efEusion. 

The  cicatricial  stricture  may  occur  anywhere  in  the  gullet,  and  in  extreme 
cases  may,  indeed,  involve  the  whole  tube,  but  in  a  majority  of  instances  it  is 
found  either  high  up  near  the  pharynx  or  low  down  toward  the  stomach.  The 
narrowing  may  be  extreme,  so.  that  only  small  quantities  of  food  can  trickle 
through,  or  the  obstruction  may  be  quite  slight.  When  the  stricture  is  low 
down  the  oesophagus  is  dilated  and  the  walls  are  usually  much  hypertrophied. 
When  the  obstruction  is  high  in  the  gullet,  the  food  is  usually  rejected  at  once, 
whereas,  if  it  is  low,  it  may  be  retained  and  a  considerable  quantity  collects 
before  it  is  regurgitated.  Any  doubt  as  to  its  having  reached  the  stomach  is 
removed  by  the  alkalinity  of  the  material  ejected  and  the  absence  of  the  char- 
acteristic gastric  odor.  Auscultation  of  the  oesophagus  may  be  practiced  and 
is  sometimes  of  service.  The  patient  takes  a  mouthful  of  water  and  the  auscul- 
tator  listens  along  tlie  left  of  the  spine.  The  normal  oesophageal  bruit  may  be 
heard  later  than  seven  seconds,  the  normal  time,  or  there  may  be  heard  a  loud 
splashing,  gurghng  sound.  The  secondary  murmur,  heard  as  the  fluid  enters 
the  stomach,  may  be  absent.  The  bismuth  meal  and  the  fluoroscope  now  make 
the  diagnosis  very  easy.  The  passage  of  the  cesophageal  bougie  will  determine 
accurately  the  locality.  Conical  bougies  attached  to  a  flexible  whalebone  stem 
are  the  most  satisfactory,  but  the  gum-elastic  stomach  tube  may  be  used;  a 
large  one  should  be  tried  first.  The  patient  should  be  placed  on  a  low  chair 
with  the  head  well  thrown  back.  The  index  finger  of  the  left  hand  is  passed 
far  into  the  pliarynx,  and  in  some  instances  this  procedure  alone  may  deter- 
mine tlie  j)resonce  of  a  new  growth.  The  bougie  is  passed  beside  the  finger 
until  it  touches  the  posterior  wall  of  the  pharynx,  then  along  it,  more  to  one 
side  than  in  the  middle  line,  and  so  gradually  pushed  into  the  gullet.  It  is 
to  be  borne  in  mind  that  in  passing  the  cricoid  cartilage  there  is  often  a  slight 
obstruction.  (Ireat  gentleness  should  be  used,  as  it  has  happened  more  than 
once  that  the  bougie  has  been  passed  through  a  cancerous  ulcer  into  the  me- 
diastinum or  through  a  diverticulum.  It  is  well  always,  as  a  precautionary 
measure  before  passing  the  i)ougie,  to  examine  carefully  for  aneurism,  which 
may  produce  all  the  symptoms  of  organic  stricture.  In  cases  in  which  the 
narrowing  is  extreme  there  is  always  emaciation.  For  treatment,  surgical 
works  must  he  consulted. 
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IV.  CANCEB  OF  THE  (ESOPHAaUS 

This  is  usually  epithelioma.  It  is  not  a  common  disease;  there  were  only 
38  cases  in  the  medical  wards  of  the  Johns  Hopkins  Hospital  in  twenty-three 
years.  It  may  occur  in  quite  young  persons,  and  is  more  frequent  in  males 
than  in  females.  The  middle  and  lower  thirds  are  most  often  affected.  At 
first  confined  to  the  mucous  membrane,  the  cancer  gradually  increases  and  soon 
ulcerates.  The  lumen  of  the  tube  is  narrowed,  but  when  ulceration  is  exten- 
sive in  the  later  stages  the  stricture  may  be  less  marked.  Dilatation  of  the 
tube  and  hypertrophy  of  the  walls  usually  take  place  above  the  cancer.  The 
ulcer  may  perforate  the  trachea  or  a  bronchus,  the  lung,  the  pleura,  the  me- 
diastinum, the  aorta  or  one  of  its  larger  branches,  the  pericardium,  or  it  may 
erode  the  vertebral  column.  The  recurrent  laryngeal  nerves  are  not  infre- 
quently implicated.  Perforation  of  the  lung  produces,  as  a  rule,  local  gan- 
grene. 

Symptoms. — The  earliest  symptom  is  dysphagia,  which  is  progressive  and 
may  become  extreme,  so  that  the  patient  emaciates  rapidly.  Regurgitation 
may  take  place  at  once ;  or,  if  the  cancer  is  situated  near  the  stomach,  it  may 
be  deferred  for  ten  or  fifteen  minutes,  or  even  longer  if  the  tube  is  much 
dilated.  The  rejected  materials  may  be  mixed  with  blood  and  may  contain 
cancerous  fragments.  In  persons  over  fifty  years  of  age  persistent  difficulty 
in  swallowing  accompanied  by  rapid  emaciation  usually  indicates  oesophageal 
cancer.  The  cervical  lymph-glands  are  frequently  enlarged  and  may  give 
early  indication  of  the  nature  of  the  trouble.  Pain  may  be  persistent  or  be 
present  only  when  food  is  taken.  In  certain  instances  the  pain  is  very  great. 
The  latent  cases  are  very  rare.  Bronchitis  and  broncho-pneumonia  are  com- 
mon terminal  events. 

Diagnosis. — The  bismuth  meal  and  the  Rontgen-ray  picture  give  informa- 
tion as  to  the  position  of  the  stricture,  and  a  very  dense  growth  may  throw  a 
shadow.  In  the  diagnosis  of  the  condition  it  is  important,  in  the  first  place, 
to  exclude  pressure  from  without,  as  by  aneurism  or  other  tumor.  The  history 
enables  us  to  exclude  cicatricial  stricture  and  foreign  bodies.  The  sound  may 
be  passed  and  the  presence  of  the  stricture  determined.  As  mentioned  above, 
great  care  should  be  exercised.  Fragments  of  carcinomatous  tissue  may  in 
some  instances  be  removed  with  the  tube.  On  auscultation  along  the  left  side 
of  the  spine  the  primary  oesophageal  murmur  may  be  much  altered  in  quality. 

Treatment — In  most  cases  milk  and  liquids  can  be  swallowed,  but  supple- 
mentary nourishment  should  be  given  by  the  rectum.  It  may  be  advisable  in 
some  instances  to  pass  a  tube  into  the  stomach  and  introduce  food  in  this 
way.  When  there  is  difficulty  in  feeding  the  patient  it  is  very  much  better 
to  have  gastrostomy  performed  at  once,  as  it  gives  the  greatest  comfort  and 
ease,  and  prolongs  the  patient's  life. 

V.  BUPTURE   OF   THE   (ESOPHAOUS 

(a)  Rupture  may  occur  in  a  healthy  organ  as  a  result  of  prolonged  vomit- 
ing after  a  full  meal,  or  when  intoxicated.     Eight  cases  are  on  record  (Vir- 
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chow's  Archiv,  vol.  162).  Boerhaave  described  the  first  case  in  Baron  Wassen- 
nar,  who  "broke  asunder  the  tube  of  the  oesophagus  near  the  diaphragm,  so 
that,  after  the  most  excruciating  pain,  the  elements  which  he  swallowed  passed, 
together  with  the  air,  into  the  cavity  of  the  thorax,  and  he  expired  in  twenty- 
four  hours." 

(b)  In  a  few  cases  the  rupture  has  occurred  in  a  diseased  and  weakened 
tube,  near  the  scar  of  an  ulcer,  for  example. 

(c)  Post  mortem  softening — cesophago-malacia — ^a  not  very  uncommoD 
condition,  must  not  be  mistaken  for  it.  In  spontaneous  rupture  the  rent  is 
clean-cut  and  circumferential;  in  malacia  it  is  rounded  and  often  cribriform, 
and  the  margins  are  softened.  The  contents  of  the  stomach  may  be  in  the  left 
pleura. 

VI.    DILATATIONS  AND  DIVEBTICXTLA 

Stenosis  of  the  gullet  is  followed  by  secondary  dilatation  of  the  tube  above 
the  constriction  and  great  hypertrophy  of  the  walls.  Primary  dilatation, 
which  is  extremely  rare,  appears  to  be  associated  with  spasm  of  the  lower 
end  of  the  gullet  and  of  the  cardiac  orifice.  The  tube  may  attain  extraordinary 
dimensions,  as  in  the  specimen  presented  in  1904  to  the  Association  of  Ameri- 
can Physicians  by  Kinnicutt.  Regurgitation  of  food  is  the  most  common 
symptom.    There  may  also  be  difficulty  in  breathing  from  pressure. 

Diverticula  are  of  two  forms:  (a)  Pressure  diverticula,  which  are  most 
common  at  the  junction  of  the  pharynx  and  gullet,  on  the  posterior  wall. 
Owing  to  weakness  of  the  muscles  at  this  spot,  local  bulging  occurs,  which  is 
gradually  increased  by  the  pressure  of  food,  and  finally  forms  a  saccular  pouch. 
(6)  The  traction  diverticula  situated  on  the  anterior  wall  near  the  bifurcation 
of  the  trachea  result,  as  a  rule,  from  the  extension  of  inflammation  from  the 
lymph-glands  with  adhesion  and  subsequent  cicatricial  contraction,  by  which 
the  wall  of  the  gullet  is  drawn  out.  The  diagnosis  of  these  forms  is  now 
readily  made  with  the  bismuth  meal  and  X-rays.  Diverticula  have  been  suc- 
cessfully extirpated. 

A  rare  and  remarkable  condition,  of  which  a  case  has  been  recorded  by 
MacLachlan,  and  of  which  a  second  was  in  attendance  at  my  clinic,  is  the 
oesophago-pleuro-cutaneous  fistula.  In  my  patient  fluids  were  discharged  at 
intervals  through  a  fistula  in  the  right  infra-clavicular  region,  which  com- 
municated with  a  cavity  in  the  upper  part  of  the  pleura  or  lung.  The  condi- 
tion had  persisted  for  more  than  twenty-five  years. 


F.    DISEASES   OF    THE    STOMACH 

I.    ACUTE   0ASTBITI8 

(Simple  Gastritis:  Acute  Gastric  Catarrh;  Acute  Dyspepsia) 

Etiology. — Acute  gastric  catarrh,  one  of  the  most  common  of  complaints, 
occurs  at  all  ages,  and  is  usually  traceable  to  errors  in  diet.     It  may  follow 
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the  ingestion  of  more  food  than  the  stomach  can  digest,  or  it  may  result  from 
taking  unsuitable  articles,  which  either  themselves  irritate  the  mucosa  or, 
remaining  undigested,  decompose,  and  so  excite  an  acute  dyspepsia.  A  fre- 
quent cause  is  the  taking  of  food  which  has  begun  to  decompose,  particularly 
in  hot  weather.  In  children  these  fermentative  processes  are  very  apt  to 
excite  acute  catarrh  of  the  bowels  as  well.  Another  very  common  cause  is  the 
abuse  of  alcohol,  and  the  acute  gastritis  which  follows  a  drinking-bout  is 
one  of  tiie  most  typical  forms  of  the  disease.  The  tendency  to  acute  indiges- 
tion varies  very  much  in  different  individuals,  and,  indeed,  in  families.  We 
recognize  this  in  using  the  expressions  a  "delicate  stomach"  and  a  "strong 
stomach."  Gouty  persons  are  generally  thought  to  be  more  disposed  to  acute 
d^'spepsia  than  others.  Acute  catarrh  of  the  stomach  occurs  at  the  outset  of 
many  of  the  infectious  fevers. 

Morbid  Anatomy. — Beaumont's  study  of  St.  Martin's  stomach  showed 
that  in  acute  catarrh  the  mucous  membrane  is  reddened  and  swollen,  less 
gastric  juice  is  secreted,  and  mucus  covers  the  surface.  Slight  haemorrhages 
may  occur  or  even  small  erosions.  The  submucosa  may  be  somewhat  oedema- 
tous.  Microscopically  the  changes  are  chiefly  noticeable  in  the  mucous  and 
peptic  cells,  which  are  swollen  and  more  granular,  and  there  is  an  infiltration 
of  the  intertubular  tissue  with  leucocytes. 

Qymptoms. — In  mild  cases  the  symptoms  are  those  of  slight  "indigestion" 
— an  uncomfortable  feeling  in  the  abdomen,  headache,  depression,  nausea, 
eructations,  and  vomiting,  which  usually  gives  relief.  The  tongue  is  heavily 
coated  and  the  saliva  is  increased.  In  children  there  are  intestinal  symptoms 
— diarrhoea  and  colicky  pains  and  often  slight  fever.  The  duration  is  rarely 
more  than  twenty-four  hours.  In  the  severer  forms  the  attack  may  set  in  with 
a  chill  and  febrile  reaction,  in  which  the  temperature  rises  to  102°  or  103°  F. 
The  tongue  is  furred,  the  breath  heavy,  and  vomiting  is  frequent.  ThQ 
ejected  substances,  at  first  mixed  with  food,  subsequently  contain  much  mucus 
and  bile-stained  fluids.  There  may  be  constipation,  but  very  often  there  is 
diarrhoea.  The  urine  presents  the  usual  febrile  characteristics,  and  there  is 
a  heavy  deposit  of  urates.  The  abdomen  may  be  somewhat  distended  and 
slightly  tender  in  the  epigastric  region.  Herpes  may  appear  on  the  lips.  The 
attack  may  last  from  one  to  three  days,  and  occasionally  longer.  The  exam- 
ination of  the  vomitus  shows,  as  a  rule,  absence  of  hydrochloric  acid,  the  pres- 
ence of  lactic  and  fatty  acids,  and  marked  increase  in  the  mucus. 

Diagnosis. — The  ordinary  afebrile  gastric  catarrh  is  readily  recognized. 
The  acute  febrile  form  is  so  similar  to  the  initial  symptoms  of  many  of  the 
infectious  diseases  that  it  is  impossible  for  a  day  or  two  to  make  a  diagnosis, 
particularly  in  the  cases  which  have  come  on,  so  to  speak,  spontaneously  and 
independently  of  an  error  in  diet.  Some  of  these  resemble  closely  an  acute 
infection;  the  symptoms  may  be  very  intense,  and  if,  as  sometimes  happens, 
the  attack  sets  in  with  severe  headache  and  delirium,  the  case  may  be  mistaken 
for  meningitis.  When  the  abdominal  pains  are  intense  the  attack  may  be 
confounded  with  gallstone  colic.  It  is  a  very  common  error  to  class  under 
"gastric  fever"  the  mild  forms  of  the  various  infectious  disorders.  The  gas- 
tric crises  in  locomotor  ataxia  have  in  many  instances  been  confounded  with 
a  simple  acute  gastritis,  and  it  is  always  wise  in  adults  to  test  the  knee-jerks 
and  pupillary  reactions. 
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Treatment. — Mild  cases  recover  spontaneously  in  twenty-four  hours,  and 
require  no  treatment  other  than  a  dose  of  castor  oil  in  children  or  of  blue 
mass  in  adults.  In  the  severer  forms,  if  there  is  much  distress  in  the  region 
of  the  stomach,  the  vomiting  should  be  promoted  by  warm  water,  or  the 
stomach  tube  may  be  employed  for  some  patients.  A  dose  of  calomel,  2  to  3 
grains  (0.13  to  0.2  gm.),  should  be  given,  and  followed,  after  some  hours^  by  a 
saline  cathartic.  If  there  is  eructation  of  acid  fluid,  bicarbonate  of  soda  and 
bismuth  may  be  given.  The  stomach  should  have,  if  possible,  absolute  rest, 
and  it  is  a  good  plan  in  the  case  of  strong  persons,  particularly  in  those  ad- 
dicted to  alcohol,  to  cut  off  all  food  for  a  day  or  two.  The  patient  may  be 
allowed  soda  water  and  ice  freely.  It  is  well  not  to  attempt  to  check  the 
vomiting  unless  it  is  excessive  and  protracted.  Recovery  is  usually  complete, 
though  repeated  attacks  may  lead  to  subacute  gastritis  or  to  the  establishment 
of  chronic  dyspepsia. 

Phlegmonous  Gastritis;  Acute  Suppurative  Oastritis.— The  disease  is  due 
to  infection  of  the  submucosa,  probably  through  a  minute  abrasion.  Males 
are  more  frequently  affected  than  females,  and  most  of  the  cases  are  in  com- 
paratively young  people.  In  a  majority  of  the  instances  in  which  the  examina- 
tion has  been  made  streptococci  have  been  present,  but  the  pneumococcus  has 
been  found  in  a  few  cases.  The  disease  is  rare;  Leith  was  able  to  collect  only 
85  cases.  There  is  a  widespread  suppurative  infiltration  of  the  submucosa, 
with  great  thickening  of  the  walls.  Sometimes  there  is  a  localized  abscess 
formation,  with  tumor,  which  may  burst  into  the  stomach,  or  into  the  peri- 
toneum. I  have  seen  three  instances  of  this  condition,  all  in  connection  with 
cancer  of  the  stomach. 

The  important  symptoms  are  pain,  high  fever,  vomiting,  dry  tongue,  all 
the  features  of  a  severe  infection,  and  sometimes  jaundice.  A  diagnosis  is 
rarely  made;  occasionally  there  is  a  large  tumor  mass  to  be  felt.  The  cases 
are  uniformly  fatal  unless  one  counts  the  one  reported  by  Bovee,  in  which  he 
cut  down  and  opened  an  acute  abscess,  the  size  of  a  man's  fist,  in  the  anterior 
wall  of  the  pyloric  region. 

Toxic  Oastritis. — This  most  intense  form  of  inflammation  of  the  stomach 
is  excited  by  the  swallowing  of  concentrated  mineral  acids  or  strong  alkalies, 
or  by  such  poisons  as  phosphorus,  corrosive  sublimate,  ammonia,  arsenic,  etc. 
In  the  non-corrosive  poisons,  such  as  phosphorus,  arsenic,  and  antimony,  the 
process  consists  of  an  acute  degeneration  of  the  glandular  elements,  and  ha?in- 
orrhage.  With  the  powerful  concentrated  poisons  the  mucous  membrane  is 
extensively  destroyed,  and  may  be  converted  into  a  brownish-black  eschar.  In 
the  less  severe  grades  there  may  be  areas  of  necrosis  surrounded  by  inflamma- 
tory reaction,  while  the  submucosa  is  ha?morrhagic  and  infiltrated.  Tlie  process 
is  of  course  more  intense  at  the  fundus,  hut  the  active  peristalsis  may  drive 
the  poison  through  the  pylorus  into  the  intestine. 

Symptoms. — The  symptoms  are  intense  pain  in  the  mouth,  throat,  and 
stomach,  salivation,  great  diiliculty  in  swallowing,  and  constant  vomiting,  the 
vomited  materials  being  bloody  and  sometimes  containing  portions  of  the 
mucous  membrane.  The  abdomen  is  tender,  distended,  and  painful  on  pres- 
sure. In  the  most  acute  cases  symptoms  of  collapse  supervene;  the  pulse  is 
weak,  the  skin  pale  and  covered  with  sweat;  there  is  restlessness,  and  some- 
times convulsions.    There  may  be  albumin  or  blood  in  the  urine,  and  petecbice 
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may  occur  on  the  skin.  When  the  poison  is  less  intense,  the  sloughs  may 
separate,  leaving  ulcers,  which  too  often  lead,  in  the  oesophagus  to  stricture,  in 
the  atonuuih  to  chronic  atrophy,  and  finally  to  death  from  exhaustion. 

Diagnosis. — The  diagnosis  of  toxic  gastritis  is  usually  easy,  as  inspection 
of  the  mouth  and  pharynx  shows,  in  many  instances,  corrosive  effects,  while 
the  examination  of  the  vomit  may  indicate  the  nature  of  the  poison. 

In  poisoning  by  acids,  magnesia  should  be  administered  in  milk  or  with 
egg  albumen.  When  strong  alkalies  have  been  taken,  the  dilute  acids  should 
be  administered.  If  the  case  is  seen  early,  lavage  should  be  used.  For  the 
severe  inflammation  which  follows  the  swallowing  of  the  stronger  poisons 
palliative  treatment  is  alone  available,  and  morphia  may  be  freely  employed 
to  allay  the  pain. 

INphiheritio  or  Kembranons  Oastritis. — This  condition  is  met  with  occa- 
sionally in  diphtheria,  but  more  commonly  as  a  secondary  process  in  typhus 
or  typhoid  fever,  pneumonia,  pyaemia,  small-pox,  and  occasionally  in  debili- 
tated children.  The  exudation  may  be  extensive  and  uniform  or  in  patches. 
The  condition  is  not  recognizable  during  life,  unless  the  membranes  are 
vomited. 

Kycotio  and  Farasitic  Oastritis. — It  occasionally  happens  that  fungi 
grow  in  the  stomach  and  excite  inflammation.  One  of  the  most  remarkable 
cases  of  the  kind  is  that  reported  by  Kundrat,  in  which  the  favus  fungus 
occurred  in  the  stomach  and  intestine. 

In  cancer  and  in  dilatation  of  the  stomach  the  sarcina;  and  yeast  fungi 
probably  aid  in  maintaining  the  chronic  gastritis.  As  a  rule,  the  gastric 
juice  is  capable  of  killing  the  ordinary  bacteria.  Orth  states  that  the  anthrax 
bacilli,  in  certain  cases,  produce  swelling  of  the  mucosa  and  ulceration.  Eug. 
Fraenkel  has  reported  a  case  of  acute  emphysematous  gastritis  probably  of 
mycotic  origin.  The  larvae  of  certain  insects  may  excite  gastritis,  as  in  the 
cases  reported  by  Gerhardt,  Meschede,  and  others. 


n.    CHBONIC    OASTRITIS 

(Chronic  Catarrh  of  the  Stomach;  Chronic  Dyspepsia) 

Deftnition. — A  condition  of  disturbed  digestion  associated  witli  increased 
mucous  formation,  qualitative  or  quantitative  changes  in  the  gastric  juice, 
enfeeblement  of  the  muscular  coats,  so  that  the  food  is  retained  for  an  ab- 
normal time  in  the  stomach ;  and,  finally,  with  alterations  in  the  structure  of 
the  mucosa. 

Etiology. — The  causes  of  chronic  gastritis  may  be  classified  as  follows: 
(a)  Dietetic.  Unsuitable  or  improperly  prepared  food,  and  the  persistent 
use  of  certain  articles  of  diet,  such  as  very  fat  substances  or  foods  containing 
too  much  of  the  carbohydrates.  The  use  in  excessive  quantity  of  hot  bread, 
hot  cakes,  and  pie  is  a  fruitful  cause,  particularly  in  the  TTnited  States.  The 
use  in  excess  of  tea  or  coffee,  and,  above  all,  of  alcohol  in  its  various  forms. 
Under  this  heading,  too,  may  be  mentioned  the  habits  of  eating  at  irregular 
hours  or  too  rapidly  and  imperfectly  chewing  the  food.  Excess  in  eating 
does  more  damage  than  excess  in  drinking.    The  platter  kills  more  than  the 
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sword.  A  common  cause  of  chronic  catarrh  is  drinking  too  freely  of  ice-water 
during  meals,  a  practice  which  plays  no  small  part  in  the  prevalence  of  dys- 
pepsia in  America.  Another  frequent  cause  is  the  abuse  of  tobacco,  particu- 
larly chewing,  (b)  Constitutional  causes.  Anaemia,  chlorosis,  chronic  tuber- 
culosis, gout,  diabetes,  and  Bright's  disease  are  often  associated  with  chronic 
gastric  catarrh,  (c)  Local  conditions:  (1)  of  the  stomach,  as  in  cancer, 
ulcer,  and  dilatation,  which  are  invariably  accompanied  by  catarrh;  (2)  con- 
ditions of  the  portal  circulation,  causing  chronic  engorgement  of  the  mncoiu 
membrane,  as  in  cirrhosis,  chronic  heart-disease,  and  certain  chronic  lung 
affections. 

Morbid  Anatomy. — In  simple  chronic  gastritis  the  organ  is  usually  en- 
larged, the  mucous  membrane  pale  gray  in  color,  and  covered  with  closely 
adherent,  tenacious  mucus.  The  veins  are  large,  patches  of  ecchymoeis  are 
not  infrequently  seen,  and  in  the  chronic  catarrh  of  portal  obstruction  and 
of  chronic  heart-disease  small  haemorrhagic  erosions.  Toward  the  pylorus 
the  mucosa  is  not  infre(|uently  irregularly  pigmented,  and  presents  a  rough, 
wrinkled,  mammilated  surface,  the  etat  mamelone  of  the  French,  a  condition 
which  may  sometimes  be  so  prominent  that  writers  have  described  it  as  gas- 
tritis polyposa.  The  membrane  may  be  thinner  than  normal,  and  much 
firmer,  tearing  less  readily  with  the  finger-nail.  The  minute  anatomy  shows 
the  picture  of  a  parenchymatous  and  an  interstitial  inflammation.  The  mu- 
cous membrane  may  undergo  complete  atrophy  and  be  represented  by  a  smooth 
cuticular  membrane  resembling  that  of  the  cardiac  portion  of  the  horse's 
stomach.  This  was  the  condition  in  a  case  of  profound  anaemia  reported  by 
F.  P.  Henry  and  myself.  The  mucularis  mucosa  was  hypertrophied,  but  with 
no  great  general  thickening  of  the  stomach  walls. 

Symptoms. — The  affection  persists  for  an  indefinite  period,  and,  as  is  the 
case  with  most  chronic  diseases,  changes  from  time  to  time.  The  appetite 
is  variable,  sometimes  greatly  impaired,  at  others  very  good.  Among  early 
symptoms  are  filings  of  distress  or  opprossicm  after  eating,  which  may  be- 
come aggravated  and  amount  to  actual  pain.  When  the  stomach  is  empty 
there  may  also  be  a  j)ainful  feeling.  The  j)ain  differs  in  different  cases,  and 
may  be  trifling  or  of  extreme  severity.  When  localized  and  felt  beneath  the 
sternum  or  in  the  pravordial  region  it  is  known  as  heart-bum  or  sometimes 
cardialgia.  There  is  pain  on  j)ressure  over  the  stomach,  usually  diffuse  and 
not  severe.  The  tongue  is  coated,  and  the  patient  complains  of  a  bad  taste  in 
the  mouth.  The  tip  and  margin  of  the  tongU(»  are  very  often  red.  Associated 
with  this  catarrhal  stomatitis  there  may  be  an  increase  in  the  salivary  and 
pharyngeal  swretions.  Nausea  is  an  early  symptom,  and  is  particularly  apt 
to  occur  in  the  morning  hours.  It  is  not,  however,  nearly  so  constant  a  symp- 
tom in  chronic  gastritis  as  in  cancer  of  the  stomach,  and  in  mild  grades  of  the 
affection  it  may  not  (Krur  at  all.  Eructation  of  gas,  which  may  continue  for 
some  hours  after  taking  food,  is  a  very  prominent  feature  in  cases  of  so-called 
flatulent  dys|K^psia,  and  then*  may  be  marked  distention  of  the  intestines. 
With  the  gas,  hitter  fluids  nuiy  W  brought  up.  Vomiting,  which  is  not  very 
frequent,  occurs  either  iuniiediately  after  eating  or  an  hour  or  two  later. 
In  the  chronic  catarrli  of  old  topers  a  bout  of  morning  vomiting  is  common, 
in  which  a  slimy  mucus  is  brought  up.  Tlie  vt)mitus  consists  of  food  in 
various  stages  of  digestion  and  slimy  mucus,  and  the  chemical'  examination 
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shows  the  presence  of  abnormal  acids^  such  as  butyric,  or  even  acetic,  in  addi- 
tion to  lactic  acid,  while  the  hydrochloric  acid,  if  present,  is  much  reduced 
in  quantity.  The  digestion  may  be  much  delayed,  and,  on  washing  out  the 
stomach  as  late  as  seven  hours  after  eating,  portions  of  food  are  still  present. 
The  prolonged  retention  favors  decomposition,  the  stomach  becomes  dis- 
tended with  gas,  and  this,  with  the  chronic  catarrh,  may  induce  gradually  an 
atony  of  the  muscular  walls,  but  the  motor  function  of  the  stomach  is  not  usu- 
ally much  impaired.  The  absorption  is  slow,  and  iodide  of  potassium,  given 
in  capsules,  which  should  normally  reach  the  saliva  within  fifteen  minutes, 
may  not  be  evident  for  more  than  half  an  hour. 

Constipation  is  usually  present,  but  in  some  instances  there  is  diarrhoea, 
and  undigested  food  passes  rapidly  through  the  bowels.  The  urine  is  often 
scanty,  high-colored,  and  deposits  a  heavy  sediment  of  urates. 

Of  other  symptoms  headache  is  common,  and  the  patient  feels  constantly 
out  of  sorts,  indisposed  for  exertion,  and  low-spirited.  In  aggravated  cases 
melancholia  may  occur.  Trousseau  called  attention  to  the  occurrence  of  ver- 
tigo, a  marked  feature  in  certain  cases.  The  pulse  is  small,  sometimes  slow, 
and  there  may  be  palpitation  of  the  heart.  Fever  does  not  occur.  Cough  is 
sometimes  present,  but  the  so-called  stomach  cough  of  chronic  dyspeptics  is  in 
all  probability  dependent  upon  pharyngeal  irritation.  J.  T.  Pilcher  has  called 
attention  to  the  frequency  with  which  absence  of  free  hydrochloric  acid  is 
fonnd  with  the  presence  of  occult  blood  in  chronic  gastritis.  In  very  many  of 
these  the  stomach  condition  appears  to  be  secondary  to  local  disease  elsewhere 
in  the  abdomen,  particularly  the  appendix,  gall-bladder  or  the  pancreas.  The 
bleeding  comes  from  small  erosions,  and  is  always  of  the  so-called  occult 
variety.  Many  varieties  of  pathogenic  organisms  are  almost  constantly  found, 
of  which  the  streptococci  are  the  most  important. 

The  Oasiric  Contents. — The  fasting  stomach  may  be  empty  or  it  may 
contain  much  mucus — gastritis  mucipara  of  Boas.  In  the  test  breakfast, 
withdrawn  in  an  hour,  the  HCl  is  usually  diminished,  though  it  may  be  nor- 
mal— gastritis  acida.  In  other  cases  the  free  HCl  may  be  absent — gastritis 
anacida.  While  in  the  advanced  forms  of  atrophy  of  the  mucosa  there  may 
be  neither  acids  nor  ferments — gastritis  atrophicans. 

The  symptoms  of  atrophy  of  the  mucous  membrane  of  the  stomach,  with- 
out contraction  of  the  organ,  are  very  complex,  and  cannot  be  said  to  present 
a  uniform  picture.  The  majority  of  the  cases  present  the  symptoms  of  an 
aggravated  chronic  dyspepsia,  often  of  such  severity  that  cancer  is  suspected. 
In  one  of  the  cases  which  I  examined  the  persistent  distress  after  eating,  the 
vomiting,  and  the  gradual  loss  of  flesh  and  strength  very  naturally  led  to  this 
diagnosis,  but  the  duration  of  the  disease  far  exceeded  that  of  ordinary  carci- 
noma. The  clinical  picture  may  be  that  of  a  severe  anaemia.  As  early  as 
1860  Flint  called  attention  to  this  connection  between  atrophy  of  the  gastric 
tubules  and  anaemia,  an  observation  which  Fenwick  and  others  have  amply 
confirmed. 

Dimgnosis. — Ewald  distinguishes  three  forms  of  chronic  gastritis:  (1) 
Simple  gastritis;   (2)  mucous  {schleimige)  gastritis;  (3)   atropliic  gastritis. 

In  (1)  the  fasting  stomach  contains  only  a  small  quantity  of  a  slimy 
fluid,  while  after  the  test  breakfast  the  HCl  is  diminished  in  (juantity  or  may 
be  absent     Lactic  acid  and  the  fatty  acids  may  be  present.     After  Boas*s 
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more  rigid  test  meal  tlie  organic  acids  are  rarely  found.  The  pepsin  and 
rennin  are  always  present. 

In  (2)  the  acidity  is  always  slight  and  the  condition  is  distinguished  from 
(1)  chiefly  by  the  large  amount  of  mucus  present. 

In  (3)  the  fasting  stomach  is  generally  empty,  while  after  the  test  break- 
fast HCl,  pepsin,  and  rennin  are  wholly  wanting. 

The  diagnosis  of  cancer  of  the  stomach  from  chronic  gastritis  may  be  very 
difficult  when  a  tumor  is  not  present.  The  cases  require  most  careful  study, 
and  it  is  important  to  decide  whether  the  stomach  is  primarily  at  fault,  or 
whether  the  chronic  gastritis  is  associated  with  disease  of  the  other  organs — 
liver,  gall-bladder,  appendix  or  pancreas. 

Treatment. — When  possible  the  cause  in  each  case  should  be  ascertained 
and  an  attempt  made  to  determine  the  special  form  of  indigestion.  Usually 
there  is  no  difficulty  in  differentiating  the  ordinary  catarrhal  and  the  nervous 
varieties.  A  careful  study  of  the  phenomena  of  digestion,  though  not  essential 
in  every  instance,  should  certainly  be  carried  out  in  the  more  obstinate  and 
obscure  forms.  Two  important  questions  should  be  asked  of  every  dyspeptic 
— first,  as  to  the  time  taken  at  his  meals;  and,  second,  as  to  the  quantity  he 
eats.  Practically  a  large  majority  of  all  cases  of  disturbed  digestion  come 
from  hasty  and  imperfect  mastication  of  the  food  and  from  overeating. 
Especial  stress  sliould  be  laid  upon  the  former  point.  In  some  instances  it 
will  alone  suffice  to  cure  dyspepsia  if  the  patient  will  count  a  certain  number 
before  swallowing  each  mouthful.  The  second  point  is  of  even  greater  im- 
portance. People  habitually  eat  too  much,  and  it  is  probably  true  that  a 
greater  number  of  maladies  arise  from  excess  in  eating  than  from  excess  in 
drinking.  Chittenden's  researches  have  shown  that  we  require  much  less 
nitrogenous  food  to  maintain  a  standard  of  perfect  health — a  lesson  that  the 
Hindoos  and  Japanese  have  also  taught  us.  George  Cheyne's  thirteenth 
aphorism,  already  (luoted  undtT  the  section  on  Obesity,  contains  a  volume  of 
dietetic  wisdom. 

(a)  Genekal  and  Dietetic. — A  careful  and  systematically  arranged  diet- 
ary is  the  first,  soniotiines  the  only,  essential  in  the  treatment  of  a  case  of 
chronic  dyspepsia.  It  is  impossible  to  lay  down  rules  applicable  to  all  cases. 
Individuals  differ  extraordinarily  in  their  capability  of  digesting  different 
articles  of  food,  and  there  is  much  truth  in  the  old  adage,  "One  man's  food 
is  another  man's  poison."  The  individual  preferences  for  different  articles 
of  food  should  be  permitted  in  the  milder  forms.  Physicians  have  probably 
been  too  arbitrary  in  this  direction,  and  have  not  yielded  sufficiently  to  the 
intimations  given  by  the  appetite  and  desires  of  the  patient. 

A  rigid  milk  diet  may  be  tried.  "^lilk  and  sweet  sound  Blood  differ  in 
nothing  but  in  Color:  Milk  is  BJood"  (George  Cheyne).  In  the  forms  asso- 
ciated with  Bright'fi  disease  and  chronic  portal  congestion,  as  well  as  in  many 
instances  in  which  the  dyspepsia  is  part  of  a  neurasthenic  or  hysterical  trou- 
ble, this  plan  in  conjunction  with  rest  is  most  efficacious.  If  milk  is  not 
digested  well  it  may  he  diluted  one-third  with  soda  water  or  Vichy,  or  5  to  10 
grains  of  carbonate  of  soda,  or  a  pinch  of  salt  may  be  added  to  each  tumbler- 
ful. In  many  cases  the  milk  from  which  tiic  cream  has  been  taken  is  better 
borne.  Buttermilk  is  particularly  suitable,  but  can  rarely  be  taken  for  so  long 
a  time  alone,  as  patients  tire  of  it  much  more  readily  than  they  do  of  ordinary 
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milk.  Not  only  can  the  general  nutrition  be  maintained  on  this  diet,  but 
patients  sometimes  increase  in  weight,  and  the  unpleasant  gastric  symptoms 
disappear  entirely.  It  should  be  given  at  fixed  hours  and  in  definite  quantities. 
A  patient  may  take  6  or  8  ounces  every  three  hours.  The  amount  necessary 
varies  a  good  deal,  but  at  least  3  to  5  pints  should  be  given  in  the  twenty-four 
hours.  This  form  of  diet  is  not,  as  a  rule,  well  borne  when  there  is  a  ten- 
dency to  dilatation  of  the  stomach.  The  milk  may  be  previously  peptonized, 
but  it  is  impossible  to  feed  a  chronic  dyspeptic  in  this  way.  The  stools  should 
be  carefully  watched,  and  if  more  milk  is  taken  than  can  be  digested  it  is  well 
to  supplement  the  diet  with  eggs  and  dry  toast  or  biscuits. 

In  a  large  proportion  of  the  cases  of  chronic  indigestion  it  is  not  necessary 
to  annoy  the  patient  with  such  strict  dietaries.  It  may  be  quite  sufficient  to 
cut  oflf  certain  articles  of  food.  Thus,  if  there  are  acid  eructations  or  flatu- 
lency the  farinaceous  foods  should  be  restricted,  particularly  potatoes  and  the 
coarser  vegetables.  A  fruitful  source  of  indigestion  is  the  hot  bread  which, 
in  different  forms,  is  regarded  as  an  essential  part  of  an  American  break- 
fast. This,  as  well  as  the  various  forms  of  pancakes,  pies  and  tarts,  with 
heavy  pastry,  and  fried  articles  of  all  sorts,  should  be  strictly  forbidden.  As  a 
role,  white  bread,  toasted,  is  more  readily  digested  than  bread  made  from  the 
whole  meal.  Persons,  however,  differ  very  much  in  this  respect,  and  the  Gra- 
ham or  brown  bread  is  most  digestible  for  many  people.  Sugar  and  very  sweet 
articles  of  food  should  be  taken  in  great  moderation  or  avoided  altogether  by 
persons  with  chronic  dyspepsia.  Many  instances  of  aggravated  indigestion 
have  come  to  my  notice  due  to  the  prevalent  practice  of  eating  largely  of  ice- 
cream. One  of  the  most  powerful  enemies  of  the  American  stomach  in  the 
present  day  is  the  soda-water  fountain,  which  has  usurped  so  important  a 
place  in  the  apothecary  shop. 

Fats,  with  the  exception  of  a  moderate  amount  of  good  butter,  very  fat 
meats,  and  thick,  greasy  soups  should  be  avoided.  Ripe  fruit  in  moderation 
is  often  advantageous,  particularly  when  cooked.  Bananas  are  not,  as  a  rule, 
well  borne.  Strawberries  are  to  many  persons  a  cause  of  an  annual  attack  of 
indigestion  and  sore  throat. 

As  stated,  in  the  matter  of  special  articles  of  food  it  is  impossible  to  lay 
down  rigid  rules,  and  it  is  the  common  experience  that  one  patient  with  indi- 
gestion will  take  with  impunity  the  very  articles  which  cause  the  greatest 
distress  to  another. 

Another  detail  of  importance  which  may  be  mentioned  in  this  connection 
is  the  general  hygienic  management  of  dyspeptics.     These  patients  are  often 
introspective,  dwelling  in  a  morbid  manner  on  their  symptoms,  and  much  in- 
clined to  take  a  despondent  view  of  their  condition.    Very  little  progress  can  \ 
be  made  unless  the  physician  gains  their  confidence  from  the  outset.     Their  ; 
fears  and  whims  should  not  be  made  too  light  of  or  ridiculed.     Systematic/ 
exercise,  carefully  regulated,  particularly  when,  as  at  watering  places,  it  is 
combined  with  a  restricted  diet,  is  of  special  service.     Change  of  air  and 
occupation,  a  prolonged  sea  voyage,  or  a  sunmier  in  the  mountains  will  some- 
times cure  the  most  obstinate  dyspepsia. 

(6)  Medicinal. — The  special  therapeutic  measures  may  be  divided  into 
those  which  attempt  to  replace  in  the  digestive  juices  important  elements 
winch  are  lacking  and  those  which  stimulate  the  weakened  action  of  the  organ. 
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In  the  first  group  come  the  hydrochloric  acid  and  ferments,  which  are  bo 
freely  employed  in  dyspepsia.  The  former  is  the  most  important.  It  is  the 
ingredient  in  the  gastric  juice  most  commonly  deficient.  It  is  not  only  neces- 
sary for  its  own  important  actions,  but  its  presence  is  intimately  associated 
with  that  of  the  pepsin,  as  it  is  only  in  the  presence  of  a  sufficient  quantity 
that  the  pepsinogen  is  converted  into  the  active  digestive  ferment.  It  is  best 
given  as  the  dilute  acid  taken  in  somewhat  larger  quantities  than  are  usually 
advised.  Ewald  recommends  large  doses — of  from  90  to  100  drops — at  in- 
tervals of  fifteen  minutes  after  the  meals.  Leube  and  Riegel  advise  smaller 
doses.  Probably  from  15  to  20  drops  is  sufficient.  The  prolonged  use  of  it 
does  not  appear  to  be  in  any  way  hurtful.  The  use,  however,  should  be  re- 
stricted to  cases  of  neurosis  and  atrophy  of  the  mucous  membrane.  In  actual 
gastritis  its  value  is  doubtful. 

Nitrate  of  silver  is  a  good  remedy  in  some  cases,  used  in  solution  in  the 
lavage  (1  to  1,500  or  1  to  2,000),  or  in  pill  form,  one-eighth  to  one-fourth 
of  a  grain  three  times  a  day.  For  many  years  Pepper  advocated  the  more 
extended  use  of  this  drug  in  chronic  gastritis.  I  have  seen  an  instance  of 
argyria  after  its  protracted  use. 

The  digestive  ferments  are  extensively  employed  to  strengthen  the  weak- 
ened gastric  and  intestinal  secretions.  The  use  of  pepsin,  according  to  Ewald, 
may  be  limited  to  the  cases  of  advanced  mucous  catarrh  and  the  instances  of 
atrophy  of  the  stomach,  in  which  it  should  be  given,  in  doses  of  from  10  to  15 
grains,  with  dilute  hydrochloric  acid  a  quarter  of  an  hour  after  meals.  Pan- 
creatin  is  of  equal  or  even  greater  value  than  pepsin,  but  pains  should  be 
taken  to  use  a  good  article.  It  should  be  given  in  doses  of  from  15.  to  20 
grains,  in  combination  with  bicarbonate  of  soda.  It  is  conveniently  admin- 
istered in  tablets,  each  of  which  contains  5  grains  of  the  pancreatin  and  the 
soda,  and  of  these  two  or  tliree  may  be  taken  fifteen  or  twenty  minutes  after 
each  meal.  Ptyalin  and  diatase  are  particularly  indicated  when  the  acid  is 
excessive.  The  action  of  the  former  continues  in  the  stomach  during  normal 
digestion.    The  malt  diastase  is  often  very  serviceable  given  with  alkalies. 

Of  measures  which  stimulate  the  glandular  activity  in  chronic  dyspepsia 
lavage  is  by  far  the  most  important,  particularly  in  the  forms  characterized 
by  the  secretion  of  a  large  quantity  of  mucus.  Lukewarm  water  should  be 
used,  or,  if  there  is  much  mucus,  a  1-per-cent.  salt  solution,  or  a  3-  to  5-per- 
cent, solution  of  bicarbonate  of  soda.  If  there  is  much  fermentation  the 
3-per-cent.  solution  of  boric  acid  may  be  used.  It  is  best  employed  in  the 
morning  on  an  empty  stomach,  or  in  the  evening  some  hours  after  the  last 
meal  in  those  cases  in  which  there  is  much  nocturnal  distress  and  flatulency. 
Once  a  day  is,  as  a  rule,  sufficient,  or,  in  the  case  of  delicate  persons,  every 
second  day.  The  irrigation  may  be  continued  until  the  water  which  comes 
away  is  quite  clear.  It  is  not  necessary  to  remove  all  the  fluid  after  the  irriga- 
tion. While  perhaps  in  some  hands  this  measure  has  been  carried  to  extremes, 
it  is  one  of  such  extraordinary  value  in  certain  cases  that  it  should  be  more 
widely  employed.  When  there  is  an  insuperable  objection  to  lavage  a  substi- 
tute may  be  used  in  the  form  of  warm  alkaline  drinks,  taken  slowly  in  the 
early  morning  or  tin*  last  thing  at  night. 

Of  medicines  whicli  stimulate  the  gastric  secretion  the  most  important  an* 
the  bitter  tonics,  such  as  nux  vomica,  quassia,  gentian,  calumba,  and  carda- 
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mom.  These  are  probably  of  more  value  in  chronic  gastritis  than  the  hydro- 
chloric acid.  Of  these  nux  vomica  is  the  most  powerful,  though  none  of  them 
have  probably  any  very  great  stimulating  action  on  the  secretion,  and  influ- 
ence rather  the  appetite  than  the  digestion.  Of  stomachics  which  are  believed 
to  favorably  influence  digestion  the  most  important  are  alcohol  and  common 
salt.  The  former  would  appear  to  act  in  moderate  quantities  by  increasing 
the  acid  in  the  gastric  juice,  and  with  it  probably  the  pepsin  formation. 
Others  hold  that  it  is  not  so  much  the  secretory  as  the  motor  function  of  the 
stomach  which  the  alcohol  stimulates.  In  moderate  quantities  it  has  certainly 
no  directly  injurious  influence  on  the  digestive  processes.  Special  care  should 
be  taken,  however,  in  ordering  alcohol  to  dyspeptics.  If  a  patient  has  been 
in  the  habit  of  taking  beer  or  light  wines  or  stimulants  with  his  meals,  the 
practice  may  be  continued  if  moderate  quantities  are  taken.  Beer,  as  a  rule, 
is  not  well  borne.  A  dry  sherry  or  a  glass  of  claret  is  preferable.  In  the  case 
of  women  with  any  form  of  dyspepsia  stimulants  should  be  employed  with  the 
greatest  caution,  and  the  practitioner  should  know  his  patient  well  before 
ordering  alcohol. 

The  importance  of  salt  in  gastric  digestion  rests  upon  the  fact  that  its 
presence  is  essential  in  the  formation  of  the  hydrochloric  acid.  An  increase 
in  its  nse  may  be  advised  in  all  cases  of  chronic  dyspepsia  in  which  the  acid 
is  defective. 

(c)  Treatment  of  Special  Conditions. — Fermentation  and  Flatulency. 
— When  the  digestion  is  slow  or  imperfect,  fermentation  goes  on  in  the  con- 
tents, with  the  formation  of  gas  and  the  production  of  lactic,  butyric,  and 
acetic  acids.  For  the  treatment  of  this  condition  careful  dieting  may  suffice, 
particularly  forbidding  such  articles  as  tea,  pastry,  and  the  coarser  vegetables. 
It  is  usually  combined  with  pyrosis,  in  which  the  acid  fluids  are  brought  into 
the  mouth.  Bismuth  and  carbonate  of  soda  sometimes  suffice  to  relieve  the 
condition.  Thymol,  creasote,  and  carbolic  acid  may  be  employed.  For  acid 
dyspepsia  Sir  William  Roberts  recommended  the  bismuth  lozenge  of  the  British 
Pharmacopoeia,  the  antacid  properties  of  which  depend  on  chalk  and  bicar- 
bonate of  soda.  It  should  be  taken  an  hour  or  two  after  meals,  and  only  when 
the  pain  and  uneasiness  arc  present.  The  burnt  magnesia  is  also  a  good 
remedy.  Glycerin  in  from  20-  to  60-minim  doses,  the  essential  oils,  animal 
charcoal  alone  or  in  combination  with  compound  cinnamon  powder  may  be 
trifd.  If  there  is  much  pain,  chloroform  in  20-minim  doses  or  a  teaspoonful 
of  Hoffman's  anodyne  may  be  used.  In  obstinate  cases  lavage  is  indicated  and 
is  sometimes  striking  in  its  effects.    Alkaline  solutions  may  be  used. 

Vomiting  is  not  a  feature  which  often  calls  for  treatment  in  chronic  dys- 
pepsia; sometimes  in  children  it  is  a  persistent  symptom.  Creasote  and  car- 
bolic acid  in  drop  doses,  a  few  drops  of  chloroform  or  of  dilute  hydrocyanic 
acid,  cocaine,  bismuth,  and  oxalate  of  cerium  may  be  used.  If  obstinate,  the 
stomach  should  be  washed  out  daily. 

Constipation  is  a  frequent  and  troublesome  feature  of  most  forms  of  indi- 
gestion. Occasionally  small  doses  of  mercury,  podophyllin,  the  laxative  min- 
eral waters,  sulphur,  and  cascara  may  be  employed.  Glycerin  suppositories 
and  the  injection  of  from  half  a  teaspoonful  to  a  teaspoonful  of  glycerin  are 
very  eflScacious. 

Many  cases  of  chronic  dyspepsia  are  greatly  benefited  by  the  use  of  mineral 
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waters,  particularly  a  residence  at  the  springs  with  a  careful  supervision  of 
the  diet  and  systematic  exercise. 

m.    CIBBHOSIS  VENTBIOULI 

(Plastic  Linitis) 

Brinton  described  under  the  term  linitis  plastica  a  condition  of  diffuse 
sclerosis  of  the  stomach  with  thickening  of  the  walls  and  reduction  of  the 
lumen. 

It  may  be  localized,  but  more  commonly  iuvolves  the  whole  organ,  and 
a  similar  condition  has  been  found  in  the  colon,  small  bowel,  and  rectum. 
In  the  first  case  I  saw,  a  patient  of  Dr.  Drake's,  Montreal,  the  stomach  was 
no  bigger  than  a  cucumber,  and  the  caecum  and  part  of  the  ascending  colon 
showed  the  same  thickening.  The  special  lesion  is  an  enormous  hypertrophy 
of  the  submucosa,  with  atrophy  of  the  gland  elements  and  hypertrophy  of 
the  muscular  layers,  so  that  the  wall  is  six  to  eight  times  the  normal  thick- 
ness; but,  as  Brinton  remarks,  the  layers  remain  distinct.  There  are  two 
forms,  benign  and  malignant,  which  are  not  easy  to  separate  without  the  most 
careful  microscopic  examination.  Lyle  has  collected  118  cases  from  the  litera- 
ture, more  than  half  of  which  were  the  true  plastic  linitis  of  Brinton. 

The  symptoms  are  at  first  indefinite,  but  when  well  established  vomiting 
becomes  marked  and  there  is  inability  to  retain  even  small  amounts  of  food. 
The  presence  of  a  sausage-shaped  tumor  in  the  epigastrium  is  important 
Haemorrhage  may  be  present.  The  X-ray  picture  should  be  of  great  help. 
In  the  only  case  in  which  I  made  a  diagnosis  the  protracted  history,  the  re- 
striction in  capacity  of  the  stomach,  and  the  tumor  seemed  characteristic. 
Nothing  could  be  done  at  operation ;  and  in  a  more  recent  case  the  walls  were 
so  hard  and  the  stomach  so  small  that  it  was  impossible  to  make  a  gastro- 
enterostomy, of  which  Lyle  has  reported  a  successful  case.  Total  gastrectomy 
has  been  performed  in  three  cases. 

IV.    DILATATION   OF   THE    STOMACH 

(Gastreciasis) 

Etiology. — Acute  dilatation  is  a  very  serious  condition,  described  by 
Hilton  Fagge,  characterized  by  sudden  onset,  vo/niting  of  enormous  quantities 
of  fluid,  and  syniptouis  of  collapse.  Of  10*,^  eases  collected  by  Lewis  A.  Con- 
ner 42  followed  oj)eration  with  general  anaesthesia.  The  next  largest  group 
occurs  in  the  course  of  severe  diseases,  or  during  convalescence.  Cases  have 
followed  injuries,  j)articiilarly  of  the  head  and  spine.  In  9  cases  the  symp- 
toms came  on  after  a  sin<:le  large  meal ;  (J  eases  were  associated  with  spinal 
disi*as4\  in  3  while  the  patients  were  in  a  plaster  of  Paris  jacket,  and  in  a 
few  cases  it  has  come  on  in  j)ers(>ns  in  good  health.  There  were  74  deaths.  In 
()!)  autopsies  the  duodenum  wju^  found  dilatinl  in  38  eases.  In  a  majority  of 
cases  it  is  due  to  a  constriction  of  the  lower  end  of  the  duodenum  by  traction 
on  the  mesenteric  root,  which  is  particularly  apt  to  occur  when  there  is  a 
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long  mesentery  and  when  the  coil  of  small  bowel  is  empty  and  falls  into  the 
true  pelvis.  The  diagnosis  is  usually  easy — repeated  vomiting  of  large  quan- 
tities of  bilious  non-faecal  fluid,  with  subnormal  temperature,  pain,  collapse 
symptoms,  and  distended  abdomen  are  the  common  features.  The  treatment 
consists  in  repeated  emptying  of  the  stomach  with  the  tube;  change  in  pos- 
ture from  the  dorsal  to  the  belly  position  or  the  knee-elbow  position  has  been 
followed  by  prompt  relief.     Operation  has  not  proved  very  satisfactory. 

Chronic  dilatation  results  from:  (a)  Pyloric  obstruction  due  to  nar- 
rowing of  the  orifice  or  of  the  duodenum  by  the  cicatrization  of  an  ulcer, 
hypertrophic  stenosis  of  the  pylorus  (whether  cancerous  or  simple)  congeni- 
tal stricture,  or  occasionally  by  pressure  from  without  of  a  tumor  or  of  a 
floating  kidney.  The  pylorus  may  be  tilted  up  by  adhesions  to  the  liver  or 
gall-bladder,  or  the  stomach  may  be  so  dilated  that  the  pylorus  is  dragged 
down  and  kinked.  Adhesions  about  the  gall-bladder  may  extend  along  the 
adjacent  parts  of  the  stomach  and  hitch  up  the  pylorus  into  the  hilus  of  the 
liver,  forming  a  very  acute  kink.  (6)  Relative  or  absolute  insufficiency  of  the 
muscular  power  of  the  stomach,  due  on  the  one  hand  to  repeated  overfilling  of 
the  organ  with  food  and  drink,  and  on  the  other  to  atony  of  the  coats  induced 
by  chronic  inflammation  or  the  degeneration  of  impaired  nutrition,  the  result 
of  constitutional  affections. 

The  most  extreme  forms  are  met  with  as  a  sequence  of  tlie  cicatricial  con- 
traction of  an  ulcer.  There  may  be  considerable  stenosis  without  much  dila- 
tation, the  obstruction  being  compensated  by  hypertrophy  of  the  muscular 
coats. 

In  the  second  group,  due  to  atony  of  the  muscular  coats,  we  must  distin- 
guish between  instances  in  which  the  stomach  is  simply  enlarged  and  those 
with  actual  dilatation,  conditions  characterized  by  Ewald  as  megalogastria 
and  gastrectasis  respectively.  The  size  of  the  stomach  varies  greatly  in  differ- 
ent individuals,  and  the  maximum  capacity  of  a  normal  organ  Ewald  j)lace8 
at  about  1,600  c.  c.  Measurements  above  this  point  indicate  absolute  dilata- 
tion. 

Atonic  dilatation  of  the  stomach  may  result  from  weakness  of  the  coats, 
due  to  repeated  overdistention  or  to  chronic  catarrh  of  the  mucous  membrane, 
or  to  the  general  muscular  debility  which  is  associated  with  chronic  wasting 
disorders  of  all  sorts.  The  combination  of  chronic  gastric  catarrh  with  over- 
feeding and  excessive  drinking  is  one  of  the  most  fruitful  sources  of  atonic 
dilatation,  as  pointed  out  by  Naunyn.  The  condition  is  frequently  seen  in 
diabetics,  in  the  insane,  and  in  beer-drinkers.  In  rjemiany  this  form  is  very 
common  in  men  employed  in  the  breweries.  Possibly  muscular  weakness  of 
the  coats  may  result  in  some  cases  from  disturbed  innervation.  Dilatation 
of  the  stomach  is  most  frequent  in  middle-aged  or  elderly  persons,  but  the 
condition  is  not  uncommon  in  children,  especially  in  association  with  rickets. 
Symiitomi. — In  atonic  dilaiaiinn  there  may  be  no  symptoms  wliatcver, 
even  w\th  a  very  greatly  enlarged  organ;  more  frequently  there  ar(»  the  asso- 
ciated features  of  neurai^thenia,  enteroptosis,  and  nervous  dyspepsia ;  wliih*  in 
a  third  group  there  may  be  all  the  symptoms  of  pyloric  obstruction — vomiting 
of  enormous  quantities,  etc.  There  is  no  limit  to  the  capacity  of  the  organ 
in  this  condition.  Gould  and  Tyle  mention  an  instance  in  which  the  stomach 
held  70  pints  I 
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The  features  of  pyloric  obstruction,  from  whatever  cause,  are  usually  very 
evident.  Dyspepsia  is  present  in  nearly  all  cases,  and  there  are  feelings  of 
.distress  and  uneasiness  in  the  region  of  the  stomach.  .  The  patient  may  com- 
plain much  of  hunger  and  thirst  and  eat  and  drink  freely.  The  most  charac- 
teristic symptom  is  the  vomiting  at  intervals  of  enormous  quantities  of  liquid 
and  of  food,  amounting  sometimes  to  four  or  more  litres.  The  material  is 
often  of  a  dark-grayish  color,  with  a  characteristic  sour  odor  due  to  the 
organic  acids  present,  and  contains  mucus  and  renmants  of  food.  On  stand- 
ing it  separates  into  three  layers,  the  lowest  consisting  of  food,  the  middle 
of  a  turbid,  dark-gray  fluid,  and  the  uppermost  of  a  brownish  froth.  The 
microscopic  examination  shows  a  large  variety  of  bacteria,  yeast  fungi,  and 
the  sarcina  ventriculi.  There  may  also  be  cherry  stones,  plum  stones,  and 
grape  seeds. 

The  hydrochloric  acid  may  be  absent,  diminished,  normal,  or  in  excess, 
depending  upon  the  cause  of  the  dilatation.  The  fermentation  produces  lac- 
tic, butyric,  and,  possibly,  acetic  acid  and  various  gases. 

In  consequence  of  the  small  amount  of  fluid  which  passes  from  the  stom- 
ach or  is  absorbed  there  are  constipation,  scanty  urine,  and  extreme  dryness 
of  the  skin.  The  general  nutrition  of  the  patient  suffers  greatly;  there  is  loss 
of  flesh  and  strength,  and  in  some  cases  the  most  extreme  emaciation.  The 
gastric  tetany  will  be  considered  in  the  section  on  that  disease. 

Physical  Signs. — Inspection. — The  abdomen  may  be  large  and  promi- 
nent, the  greatest  projection  occurring  below  the  navel  in  the  standing  posture. 
In  some  instances  the  outline  of  the  distended  stomach  can  be  plainly  seen, 
the  small  curvature  a  couple  of  inches  below  the  ensiform  cartilage,  and  the 
greater  curvature  passing  obliquely  from  the  tip  of  the  tenth  rib  on  the  left 
side,  toward  the  pubes,  and  then  curving  upward  to  the  right  costal  margin. 
Too  much  stress  can  not  be  laid  on  the  importance  of  inspection.  Very  often 
the  diagnosis  may  be  made  de  visu.  Active  peristalsis  may  be  seen  in  the 
dilated  organ,  tlie  waves  passing  from  left  to  right.  Occasionally  anti-peri- 
stalsis may  be  seen.  In  cases  of  stricture,  particularly  of  hypertrophic  steno- 
sis, as  the  peristaltic  wave  reaches  the  pylorus,  the  tumor-like  thickening  can 
sometimes  be  distinctly  seen  through  the  thin  abdominal  wall.  To  stimulate 
the  peristalsis  the  abdomen  may  be  flipped  with  a  wet  towel.  Inflation  may 
be  practiced  with  carbonic-acid  gas.  A  small  teaspoonful  of  tartaric  acid 
dissolved  in  an  ounce  of  water  is  first  given,  then  a  rather  larger  quantity  of 
bicarbonate  of  soda.  In  many  cases,  particularly  in  thin  persons,  the  outline 
of  the  dilated  stomach  stands  out  with  great  distinctness,  and  waves  of  peri- 
stalsis are  seen  in  it. 

Palpation, — The  peristalsis  may  be  felt,  and  usually  in  stenosis  a  tumor 
is  evident  at  the  pylorus.  The  resistance  of  a  dilated  stomach  is  peculiar, 
and  has  l>een  aptly  compared  to  that  of  an  air  cushion.  Bimanual  palpation 
elicits  a  splashing  sound — clapotage — which  is,  of  course,  not  distinctive,  as 
it  can  be  obtained  whenever  there  is  mucli  liquid  and  air  in  the  organ.  The 
splashing  may  be  very  loud,  and  the  patient  may  produce  it  himself  by  sud- 
denly depressing  the  diaphragm,  or  it  may  be  readily  obtained  by  shaking 
him.    The  gurgling  of  gas  tlirough  the  pylorus  may  be  felt. 

Percussion. — The  note  is  tym]>anitic  over  the  greater  portion  of  a  dilated 
stomach ;  in  the  dependent  part  the  note  is  flat.    In  tlie  upright  positicm  the 
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percussion  should  be  made  from  above  downward,  in  the  left  parasternal  line, 
until  a  (hange  in  resonance  is  reached.  The  line  of  this  should  be  marked, 
and  the  patient  examined  in  the  recumbent  position,  when  it  will  be  found 
to  have  altered  its  level.  When  this  is  on  a  line  with  the  navel  or  below  it, 
dilatation  of  the  stomach  may  generally  be  assumed  to  exist.  The  fluid  may 
be  withdrawn  from  the  stomach  with  a  tube,  and  the  dulness  so  made  to 
disappear,  or  it  may  be  increased  by  pouring  in  more  fluid.  In  cases  of  doubt 
tlie  organ  should  be  artificially  distended  with  carbonic-acid  gas  in  the  manner 
described  above,  or  the  stomach  is  inflated  through  a  stomach-tube  with  a 
Davidson's  syringe. 

Ausctdiation. — The  clapoiage  or  succussion  can  be  obtained  readily.  Fre- 
quently a  curious  sizzling  sound  is  present,  not  unlike  that  heard  when 
the  ear  is  placed  over  a  soda-water  bottle  when  first  opened.  It  can  be  heard 
naturally,  and  is  usually  evident  when  the  artificial  gas  is  being  generated. 
The  heart  sounds  may  sometimes  be  transmitted  with  great  clearness  and 
with  a  metallic  quality. 

Mensuration  may  be  used  by  passing  a  hard  sound  into  the  stomach  until 
the  greater  curvature  is  reached.  Normally  it  rarely  passes  more  than  60 
cm.,  measured  from  the  teeth,  but  in  cases  of  dilatation  it  may  pass  as  much 
as  70  cm. 

Sii^^OfiB. — This  can  usually  be  made  without  much  difficulty.  I  would 
like  to  emphasize  again  the  great  value  of  inspection,  particularly  in  com- 
bination with  inflation  of  the  stomach.  Curious  errors,  however,  are  on  rec- 
ord, one  of  the  most  remarkable  of  which  was  the  confounding  of  dilated 
stomach  with  an  ovarian  cyst ;  even  after  tapping  and  the  removal  of  portions 
of  food  and  fruit  seeds,  abdominal  section  was  performed  and  the  dilated 
stomach  opened.  The  diagnosis  of  ascites  has  been  made  and  the  abdomen 
opened.  The  prognosis  depends  upon  the  cause;  it  is  good  in  simple  atony, 
bad  in  cancerous  stricture,  fairly  good  in  simple  stricture,  from  whatever 
cause. 

Treatment. — In  the  cases  due  to  atony  careful  regulation  of  the  diet  and 
prof)er  treatment  of  the  associated  catarrh  will  suffice  to  effect  a  cure.  Strych- 
nine, ergot,  and  iron  are  recommended.  Washing  out  the  stomach  is  of  great 
service,  though  we  do  not  see  such  striking  and  immediate  results  in  this 
form.  In  cases  of  mechanical  obstruction  the  stomach  should  be  emj)tied  and 
thoroughly  washed,  either  with  warm  water  or  with  an  antiseptic  solution. 
We  accomplish  in  this  way  three  important  things:  We  remove  the  weight, 
which  helps  to  distend  the  organ;  we  remove  the  mucus  and  the  sta^ating 
and  fermenting  material  which  irritates  and  inflames  the  stomach  and  im- 
pedes digestion;  and  we  cleanse  the  inner  surface  of  the  organ  by  the  appli- 
cation of  water  and  medicinal  substances.  The  patient  can  usually  he  taught 
to  wash  out  his  own  stomach,  and  in  a  case  of  dilatation  from  simple  stric- 
ture I  have  known  the  practice  to  be  followed  daily  for  three  years  with 
great  benefit.  The  rapid  reduction  in  the  size  of  the  stomach  is  often  remark- 
able, the  vomiting  ceases,  food  is  taken  readily,  and  in  many  cases  the  general 
nutrition  improves  rapidly.  As  a  rule,  once  a  day  is  sufficient,  and  it  may 
be  practiced  either  the  first  thing  in  the  morning  or  before  going  to  bed.  So 
soon  as  the  fermentative  processes  have  been  checked  lukewarm  water  alone 
should  be  used. 
83 
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The  food  should  be  taken  in  small  quantities  at  frequent  intervals,  and 
should  consist  of  scrai)ed  beef,  Leube's  beef  solution,  and  tender  meats  of  all 
sorts.  Fatty  and  starchy  articles  of  diet  are  to  be  avoided.  Liquids  should 
be  taken  sparingly. 

Surgery  should  be  resorted  to  early  in  cases  of  organic  stricture ;  in  atonic 
dilatation  after  all  other  measures  have  been  given  a  thorough  trial,  gastro- 
enterostomy may  be  practiced. 


V.  THE  PEPTIC  ULCEB,  GASTRIC  AND  DUODENAL 

The  round,  perforating,  simple  or  peptic  ulcer  is  usually  single,  and 
occurs  in  the  stomach  and  in  the  duodenum  as  far  as  the  papilla.  Post 
mortem  statistics  show  a  great  preponderance  of  the  gastric  ulcer,  but  the 
enormous  experience  of  surgeons  has  taught  us  that  in  more  than  fifty  per 
cent,  of  the  clinical  cases  the  ulcer  is  outside  the  pyloric  ring. 

Erosions. — Small  abrasions  of  the  mucosa — 2  to  4  mm. — usually  multiple, 
are  common,  extending  half  way  or  quite  through  the  layer.  They  are  often 
called  hemorrhagic  erosions  from  their  blood-stained  appearance.  They  are 
met  with  in  the  new-bom,  in  cachectic  states  in  children,  in  chronic  heart  and 
arterial  disease,  in  cirrhosis  of  the  liver,  etc.  Of  no  clinical  importance,  as  a 
rule,  occasionally  an  acute  ha^morrhagic  erosion  of  quite  small  size  opens  a 
large  artery,  and  the  patient  bleeds  to  death.  There  is  no  difference  between 
this  condition  and  the  acute  form  of  the  gastric  ulcer. 

In  many  cases  of  chronic  dyspepsia  small  fragments  of  the  mucosa  are 
washed  out  by  the  stomach  tube,  and  Einhorn  thinks  that  this  may  be  a  s{)ecial 
form  characterized  by  pains,  dyspepsia,  and  weakness. 

In  certain  acute  infections  with  the  pneumococcus  (Dieulafoy)  and  septic 
organisms  there  may  be  ha^morrhagic  erosions,  which  occasionally  prove  fatal 
by  hapmatemesis. 

And,  lastly,  it  is  probable  that  the  post-oi)erative  ha^matemesis,  slight  or 
grave,  may  be  due  to  these  erosions.  The  French  have  described  them  as  if 
peculiar  to  operations  for  appendicitis  (vomit o-ncgro  appendiculaire) ,  but 
cases  occur  after  all  sorts  of  abdominal  operations.  It  is  j)robable  that  the 
sli^^ht  gastric  ha?morrhages  which  occur  in  connection  with  the  throbbing 
aorta  in  neurotic  women  are  due  to  these  erosions. 

Etiology  of  Peptic  Ulcer. — Incidenck. — The  disease  is  much  more  com- 
mcm  than  medical  and  pathological  statistics  indicate.  The  surgical  work 
of  the  Mayo  clinic  and  of  Moynihan  of  Leeds  has  taught  us  that  the  peptic 
ulcer  exists  in  many  cases  which  we  had  regarde<l  as  simple  hyperchlorhydria. 
In  two  points  surgical  ex])erience  has  com[)letely  changed  our  medical  stand- 
point, viz.:  the  incidence  of  ulcer  in  the  male  is  greater  than  in  the  female, 
and  the  duodenal  is  much  more  common  than  tlie  gastric  ulcer.  Perhaps 
nothing  illustrates  more  forcibly  the  frequency  of  duodenal  ulcer  than  the  fact 
that  in  the  mcmth  of  July,  11)10,  IT  cases  were  oj)erated  upon  at  the  Mayo 
clinic,  5  of  which  had  perforated,  and  in  the  same  period  only  three  casi»s  of 
ulcer  of  the  stomach  came  to  operation.  The  surgical  statistics,  now  amount- 
ing to  many  hundreds  of  cases,  have  sent  our  medical  statistics  to  the  scrap 
heap.    The  incidence  of  the  disease  appears  to  vary  in  dilferent  localities,  and 
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post  mortem  figures  from  the  United  States  and  Canada  show  a  much  lower 
percentage  of  cases  (1.32)  than  on  the  continent  of  Europe  (5  per  cent.),  and 
in  London,  4.2  per  cent.  (C.  P.  Howard). 

Sex. — Of  1,699  cases  collected  from  hospital  statistics  by  W.  H.  Welch 

and  examined  post  mortem,  40  per  cent,  were  in  males  and  60  per  cent,  were 

in  females.    In  82  cases  (J.  H.  H.)  there  were  48  males  and  28  females — in 

striking  contrast  to  the  Massachusetts  General  Hospital  figures,  5  females  to 

1  male.    Recent  surgical  statistics  show  an  enormous  preponderance  of  males. 

Age. — In  females  the  largest  number  of  cases  occurred  between  fifteen  and 

twenty-five;  in  males  between  forty  and  fifty,  in  our  series.    It  may  occur  in 

old  people.    E.  G.  Cutler  has  studied  a  series  of  29  cases  in  children.    In  6 

the  symptoms  came  on  immediately  after  birth.    There  were  8  cases  under 

seven  years  of  age,  and  9  between  eight  and  thirteen. 

Heeeditt  appears  to  play  a  part  in  some  cases  (Dreschfeld). 

Occupation. — It  was  impossible  in  our  series  to  say  that  occupation  had 

anj  influence.     Among  women,  chlorotic,  dyspeptic  servant  girls  seem  very 

prone.    Shoemakers  are  thought  to  be  specially  liable.    It  appears  relatively 

more  common  in  the  hospital  classes. 

Trauma. — Ulcers  have  been  known  to  follow  a  blow  in  the  region  of  the 
stomach.    There  was  a  history  of  injury  in  7  cases  in  our  series. 

Associated  Diseases. — Anaemia  and  chlorosis  predispose  strongly  to  gas- 
tric ulcer,  particularly  in  women  and  in  association  with  menstrual  disorders. 
A  very  considerable  number  of  all  cases  of  gastric  ulcer  occur  in  chlorotic 
girls.  It  has  been  found  also  in  connection  with  disease  of  the  heart,  artorio- 
liclerosis,  and  disease  of  the  liver.  The  tuberculous  and  syphilitic  ulcers  of  the 
stomach  have  already  been  considered. 

Burns. — ^The  duodenal  ulcer  may  follow  large  superficial  burns.  Perry 
and  Shaw  found  it  in  five  of  one  hundred  and  forty-nine  autopsies  in  cases  of 
bums  of  the  skin. 

Korbid  Anatomy  and  Pathology. — Ninety  per  cent,  of  gastric  ulcers  are 
to  be  found  at  the  pyloric  end ;  nearly  all  duodenal  ulcers  are  in  the  first  or 
ascending  portion,  and  more  than  one-half  extend  up  to  or  within  three- 
fourths  of  an  inch  of  the  pylorus,  while  twenty  per  cent,  involve  the  margin 
of  the  pyloric  ring  (Mayo).  It  may  not  be  easy  on  the  operating  table  to 
distinguish  between  an  ulcer  of  the  duodenum  and  that  of  the  stomach,  but 
Mayo  says  that  the  position  of  the  pyloric  vein  gives  tlie  exact  location.  Mul- 
tiple ulcers  may  occur,  8.2  per  cent,  in  Mayo's  scries.  From  5  to  34  have 
l)een  found.  In  the  stomach,  post  mortem  statistics  (Welch)  give,  in  793 
cases,  288  on  the  lesser  curvature,  235  on  the  posterior  wall,  69  on  the  ante- 
rior wall,  95  at  the  pylorus,  50  at  the  cardia,  29  at  the  fundus,  and  27  on 
the  greater  curvature. 

The  acute  ulcer  is  usually  small,  punched  out,  the  edges  clean-cut,  the  floor 
smooth,  and  the  peritoneal  surface  not  thickened.  The  chronic  ulcer  is  of 
larger  size,  the  margins  are  no  longer  sharp,  the  edges  are  indurated,  and  the 
l)order  is  sinuous.  It  may  reach  an  enormous  size,  as  in  the  one  reported  by 
PealKxly,  which  measured  19  by  10  cm.  and  involved  all  of  the  lesser  curva- 
ture and  spread  over  a  large  part  of  the  anterior  and  posterior  walls.  The 
sides  are  often  terraced.  The  floor  is  formed  either  by  the  suhmucosa,  by  the 
muscular  layers,  or,  not  infrequently,  by  the  neighboring  organs,  to  which  tlie 
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stomach  has  become  attached.  In  the  healing  of  the  ulcer,  if  the  mucosa  is 
alone  involved,  the  granulation  tissue  grows  from  the  edges  and  the  floor  and 
the  newly  formed  tissue  gradually  contracts  and  unites  the  margins,  leaving 
a  smooth  scar.  In  larger  ulcers  which  have  become  deep  and  involved  the 
muscular  coat  tlie  cicatricial  contraction  may  cause  serious  changes,  the  most 
important  of  which  is  narrowing  of  the  pyloric  orifice  and  consequent  dila- 
tation of  the  stomach.  In  the  case  of  a  girdle  ulcer  hour-glass  contraction 
of  the  stomach  may  be  produced.  Large  ulcers  persist  for  years  without  any 
attempt  at  healing. 

Among  the  more  serious  changes  which  may  proceed  in  an  ulcer  are  the 
following : 

Perforation. — Tliis  occurred  in  28.1  per  cent,  of  1,871  cases  collected  by 
Musser.  In  some  series  (Mayo's)  duodenal  perforation  is  the  more  common. 
Of  272  cases  of  duodenal  ulcer  in  Mayors  series  (to  June  1,  1908),  perforation 
was  found  sixty-six  times,  16  acute,  13  subacute  with  abscess,  and  37  chronic 
and  protected.  Perforation  of  the  anterior  wall  of  the  stomach  usually  excites 
an  acute  peritonitis.  On  the  posterior  wall  the  ulcer  penetrates  directly  into 
the  lesser  j)eritoneal  cavity,  in  which  case  it  may  produce  an  air-containing 
abscess  with  the  sym[)toms  of  the  condition  known  as  subphrenic  pyopneumo- 
thorax. In  rare  instances  adhesions  and  a  gastrocutaneous  fistula  form,  usu- 
ally in  the  umbilical  region.  Fistulous  communication  with  the  colon  may 
also  occur,  or  a  gastroduodenal  fistula.  The  pericardium  may  be  perforated, 
and  even  the  left  ventricle.  Perforation  into  the  pleura  may  also  occur.  It 
is  to  be  noted  that  general  emphysema  of  the  subcutaneous  tissues  occasion- 
ally follows  perforation  of  a  gastric  ulcer. 

Erosion  of  Blood-vessels. — In  both  forms  of  ulcer  haemorrhage  occurs, 
in  8.1  per  cent,  of  Musser's  series  of  1,871  cases.  In  Moynihan's  114  cases  of 
duodenal  ulcer,  haemorrhage  occurred  in  41.  It  is  more  common  in  the 
chronic  form.  Twicers  on  the  posterior  wall  may  erode  the  splenic  artery,  but 
pcrliaps  more  frccjuently  the  bleeding  proceeds  from  the  artery  of  the  lesser 
curvature.  In  the  case  of  duodenal  ulcer  tlie  pancreaticoduodenal  artery  may 
be  eroded,  or  (as  in  one  of  my  cases)  fatal  ha?morrhage  may  result  from  the 
ojx?ning  of  tlie  hepatic  artery,  or  more  rarely  the  portal  vein.  Interesting 
chang(»s  occur  in  the  vessels.  Embolism  of  the  artery  supplN-ing  the  ulcerated 
region  has  been  met  with  in  several  cases;  in  others  diffuse  endarteritis. 
Small  aneurisms  have  been  found  in  the  floor  of  the  ulcers  by  Douglas  Pow- 
ell, Welch,  and  others.  A  rare  event  is  emphysema  of  the  sub-peritoneal  tis- 
sue, which  may  be  very  extensive  and  even  pass  on  to  the  posterior  mediasti- 
num. Jurgensen  ascribes  it  to  entrance  of  air  into  the  veins,  but  Welch  thinks 
it  represents  an  invasion  with  the  gas  bacillus. 

CiCATinzATiON. — Superficial  ulcers  often  heal  without  leaving  any  serious 
damage.  Stenosis  of  the  jnloric  orifice  not  infrequently  follows  the  healing 
of  an  ulcer  in  its  neighborhood.  In  other  instances  the  large  annular  ulcer 
may  cause  in  its  cicatrization  an  hour-glass  contraction  of  the  stomach.  The 
adhesion  of  the  ulcer  to  neighboring  parts  may  subsequently  l)e  the  cause 
of  much  pain.  The  parts  of  the  mucosa  in  the  neighborhood  of  the  ulcer 
frequently  show  si<rns  of  chronic  gastritis. 

Pkkigastkic  Adhesions. — The  condition  is  common,  as  high  as  5  per 
cent,  of  post  mortem  records.     It  follows  ulcer,  lesions  of  the  gall-bladder, 
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pancreatic  disease,  syphilitic  disease  of  the  liver,  and  chronic  tuberculosis. 
In  some  instances  the  lesions  are  quite  extensive,  and  the  condition  has  been 
called  plastic  perigastritis.  It  may  be  associated,  too,  with  hypertrophic  thick- 
ening of  the  coats  of  the  stomach  and  with  chronic  plastic  peritonitis.  In 
some  instances  the  pylorus  may  be  narrowed  as  a  result  of  the  adhesions,  or 
a  sort  of  hour-glass  stomach  may  be  produced,  or  the  motility  of  the  organ 
is  interfered  with.  Pain  is  the  most  constant  feature,  and  may  simulate  that 
of  gastric  ulcer  or  of  hyperacidity,  and  may  be  present  constantly  or  at  in- 
tervals. It  is  much  influenced  by  posture  and  usually  relieved  by  pressure. 
Local  tenderness  is  present  in  a  majority  of  instances.  The  cases  are  chronic, 
the  gen  ?ral  health  is  but  slightly  interfered  with,  and  there  are  not,  as  a  rule, 
signs  of  gastric  dilatation.  A  definite  tumor  may  be  present  about  the  region 
of  the  pylorus. 

Carcinoma  and  Ulcer. — The  observations  at  the  Mayo  clinic  by  Wilson 
and  MacCarty  show  a  much  closer  relationship  between  these  conditions  than 
we  had  previously  supposed.  The  latter  author,  who  has  made  a  study  of 
216  resections  of  the  stomach  for  ulcer  or  cancer,  concludes  that  71  per  cent. 
of  the  resected  specimens  of  cancer  were  associated  with  ulcer,  and  that  68 
per  cent,  of  the  resected  gastric  ulcers  were  associated  with  cancer. 

Mode  of  Origin. — ^The  mode  of  origin  is  unknown.  The  anatomical  basis 
is  an  interference  with  the  blood  supply  in  a  limited  area  of  the  mucosa, 
attributed  to  embolism,  thrombosis,  or  spasm  of  the  arteries.  As  they  are  not 
end  vessels,  simple  obstruction  can  not  account  for  it.  Trophic  influences, 
kcterial  necrosis  of  the  mucosa,  spasm  of  the  muscular  coat  in  limited  areas, 
etc.,  are  among  the  hypotheses  which  have  been  advanced.  The  erosion  is 
effected  by  the  gastric  juice,  and  the  healing  is  probably  retarded  by  its  high 
grade  of  acidity. 

A  few  cases  of  acute  duodenal  ulcer  have  a  curious  relation  with  super- 
ficial bums.  Bardeen's  researches  upon  the  necroses  in  the  viscera  following 
extensive  burns  throw  an  important  light  upon  these  cases,  showing  especially 
how  the  gastro-intestinal  mucous  membrane  is  implicated  in  the  toxic  effects. 
Jejunal  Peptic  Ulcer. — This  may  occur  after  gastrojejunostomy,  but 
in  many  cases  the  ulcer  involves  both  stomach  and  jejunum.  The  condition 
is  rare,  as  after  1,141  gastrojejunostomies  at  the  Mayo  clinic  not  one  developed 
an  ulcer. 

Symptoms. — ^The  condition  may  be  latent  and  only  met  with  accidentally, 
post  mortem.  The  first  symptoms  may  be  those  of  perforation.  In  other 
cases  again,  for  months  and  years,  the  patient  has  had  dyspepsia,  and  the 
ulcer  may  not  have  been  suspected  until  the  occurrence  of  a  sudden  haemor- 
rhage. 

Dyspepsia  may  be  slight  and  trifling  or  of  a  most  aggravated  character. 
In  a  considerable  proportion  of  all  cases  nausea  and  vomiting  occur,  tlie 
latter  not  for  two  or  more  hours  after  eating.  The  vomitus  usually  contains 
a  large  amount  of  hydrochloric  acid. 

HAEMORRHAGE  is  presont  in  at  least  one-third  of  all  cases.  It  may  be 
latent  (occult).  A  patient  may  feel  faint  and  turn  pale  and  sweat;  the  next 
day  the  stools  may  ])e  tarry  from  the  blood  that  has  |>assed  into  the  small 
bowel.  These  concealed  haemorrhages  are  more  often  small,  and  the  blood 
is  not  readily  seen  in  the  vomitus  or  stools.     Weber's  test  may  be  tried;  the 
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fluid  to  be  examined  is  mixed  with  2  or  3  c.  c.  of  glacial  acetic  acid,  and  then 
shaken  with  sulphuric  ether.  If  blood  be  present  the  ethereal  extract  has  a 
Tokay  wine-like  color.  Meat  should  not  be  eaten  for  a  few  days  before  the 
test  is  made.  These  small,  latent  haemorrhages  may  cause  a  slowly  progres- 
sive ansBmia.  More  commonly  the  bleeding  is  profuse,  and  the  blood  may  be 
in  such  quantities  and  brought  up  so  quickly  that  it  is  fluid,  bright  red  in 
color,  and  quite  unaltered.  When  it  remains  for  some  time  in  the  stomacli 
and  is  mixed  with  food  it  may  be  greatly  changed,  but  the  vomiting  of  a 
large  quantity  of  unaltered  blood  is  very  characteristic  of  ulcer.  As  a  rule 
there  are  only  one  or  two  attacks ;  in  our  series  7  cases  had  one  haemorrhage,  1 
two,  11  three,  1  four,  and  15  many  (Howard).  Profuse  bleedings  may  occui 
at  intervals  for  many  years.  Death  may  follow  directly.  From  16  to  18  pei 
cent,  of  the  fatal  cases  are  due  to  it  (S.  and  W.  Fenwick). 

The  immediate  effect  of  the  haemorrhage  is  a  severe  anaemia,  from  whid 
it  may  take  months  to  rally;  slight  fever  is  common.  Rare  and  untowarc 
effects  are  convulsions,  sometimes  only  the  usual  convulsions  of  extreme  cere- 
bral anaemia  from  which  recovery  takes  place,  or  they  may  precede  a  hemi- 
plegia, due  probably  to  thrombosis. 

Amaurosis  may  follow  the  haemorrhage,  and  unfortunately  may  be  perma- 
nent, due  to  degeneration  of  the  retinal  ganglion  cells,  or  to  a  throm- 
bosis of  the  cerebral  arteries  or  veins. 

Pain  is  perhaps  the  most  constant  and  distinctive  feature  of  ulcer.  li 
varies  greatly  in  eliaracter;  it  may  be  only  a  gnawing  or  burning  sensation 
which  is  jmrticularly  felt  when  the  stomach  is  empty,  and  is  relieved  by  taking 
food,  but  the  more  characteristic  form  comes  on  in  paroxysms,  in  which  the 
pain  is  not  only  felt  in  the  epigastrium,  but  radiates  to  the  back  and  to  the 
sides.  In  many  cases  the  two  jwints  of  epigastric  pain  and  dorsal  pain,  aboul 
the  level  of  the  tenth  dorsal  vertebra,  are  very  well  marked.  These  attack! 
are  most  frequently  induced  by  taking  food,  and  they  may  recur  at  a  variable 
jxTio<l  after  eating,  sometimes  within  fifteen  or  twenty  minutes,  at  others  sa 
late  as  two  or  three  hours,  it  is  usually  stated  that  when  the  ulcer  is  neai 
the  cardia  the  j>ain  is  apt  to  set  in  earlier,  but  there  is  no  certainty  on  thif 
point.  In  some  cases  it  comes  on  in  the  early  morning  hours.  The  attacks 
may  occur  at  intenals  with  great  intensity  for  weeks  or  months  at  a  time,  se 
that  the  j)atient  constantly  recjuires  morphia,  then  again  they  may  disappe*ai 
entirely  for  a  proloni^ed  period.  In  the  attack  the  patient  is  usually  bent  for 
ward,  and  finds  relief  from  pressure  over  the  epigastric  region;  one  patieni 
during  the  attack  would  lean  over  tlu?  l)ack  of  a  chair;  another  would  lie  flat 
on  the  floor,  with  a  hard  jiillow  under  the  abdomen.  Pressure  is,  as  a  rule 
grat(^ful.  It  has  Ixvn  thought  that  the  })osture  assumed  during  the  attae^ 
would  indicate  the  site  of  the  ulcer,  hut  this  is  very  doubtful. 

Texdkhnkss  on  pn^ssure  is  a  common  symptom  in  ulcer,  anel  patienti 
wear  the  waist-band  ver\-  low.  Pressure  should  he  made  with  great  care,  ai 
rupture  of  an  ulcer  is  s«aid  to  have  been  induced  by  careless  manipulation. 

In  old  ulcers  with  thickened  bases  an  indurated  mass  may  be  felt  in  th< 
neighborhood  of  the  ]>ylorus. 

Of  general  sym]>toms,  /o.s.s  of  irH/jht  n  suits  from  the  ])rolonged  dyspepsia 
but  it  rarely,  exce|>t  in  association  with  cicatricial  stenosis  of  the  pylorus 
reaches  the  liigh  grade  met  with  in  cancer.    The  anamia  may  be  extreme,  ani 
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in  oot*  case  of  ilucKk-nal  iilcoi%  which  I  exninincd,  tlii'  lilcKMl-eniint  wns  as  tow 
as  70(1/KK>  per  c,  nmi.  Of  41  cnses  in  iriy  wards  io  which  hltHMl-ctnirits  were 
nidt',  tlif  lowct!it  was  lj>0v\00()  per  c,  nmi.  There  arc  instances,  such  as  the 
one  n'portcd  by  Pepficr  and  Orillith,  in  which  the  extreme  anaemia  can  not 
l>ei'X|)ldned  by  the  incurrence  of  ha^niorrhiitre.  In  a  few  ini?tancce  |>olycythne- 
mia  i«  presexit,  even  iift<T  a  hjeniorrhai^c,  due  to  concentration  of  the  lihvod 
ami  |HJsi^ihly  as8<x*iatcd  ddntalion  of  tlu"  stomacli.  In  a  few  cases  paroliiis 
occtir?^  with  the  perforation  sometinies,  or  after  a  hienmrrha^,^*.  In  one  of 
mvcnses  there  was  a  reniarkoble  pigmentaltou  of  the  face  and  of  tlie  axillary 

Pkrpoiution. — This  occurred  in  '2HA  ^kt  cent,  of  I^Insser's  series.  Tlie 
atntc,  |x?rf orating  form  is  much  more  common  in  wtuncn  than  in  men.  The 
symptoms  are  those  of  perforative  peritonitis.  Particular  attention  must  l>e 
^Atn  to  this  accicjients  since  it  has  conic  so  succcsfully  within  the  sphere  of 
thfi surgeon.  As  already  mentionetl,  |>crfnratinn  may  take  place  eitlu^r  into  the 
pmtoneuui  or  into  the  general  ]>critonca!  cavity,  in  both  of  whieli  cases 
ion  is  indicated ;  in  rare  insttinces  the  ulcer  may  j^rforat-*/  the  peri- 
cardium.  This  was  the  case  in  10  of  28  cases  in  which  tlie  diaphragm  was 
perforated   (Pick). 

Legalized,  more  frequently  subphrenic,  abscess  nuiy  follow  perforation. 

Urink. — Albumin  is  occasionally  present;  in  14  of  our  series  with  dilata- 
tion of  the  stomach.  Indican  may  be  present.  Acetone  and  diacetic  acid 
(with  syncopal  attacks)   hnvc  ban  deseril^erl  by  Dn^schfckL 

flora-GLAs^s  fciTOMACii  nu>st  fretpicntly  results  from  the  cicatrization  of 
an  ulcer.  In  a  few^  cases  it  is  congenital.  The  symi)loms,  fairly  character- 
ise, are  thus  given  by  Moynihan: 

(a)  In  washing  out  the  stomach  ]>art  of  the  tliiid  is  Inst.  (6)  If  the  stom- 
ach U  washed  clean,  a  sudden  reappeaninee  af  stomach  contents  nmy  take 
pUw.  (c)  *' Paradoxical  ddutation" ;  when  the  stomuch  lias  apptirently  licen 
<3tiptied,  a  splashing  sound  may  be  cliciti.-d  by  palpation  of  the  [jylorie  seg- 
^t'nt  (d)  After  distending  the  stomach,  a  change  in  the  position  of  the 
^'stuntinu  tumor  may  be  seen  in  some  cases,  (e)  (fushing,  tiiibbling,  or 
«22!ing  Bounds  are  beard  on  dilatation  with  carbon  dioxide  at  a  point  distinct 
^in  the  pylorus.  (/)  In  some  cases,  when  both  parts  arc  dilated,  two  tumors 
'^'Ih  a  notch  or  sulcus  l>etween  are  apparent  to  sight  or  touch.  To  these  may 
D*>w  iKMidded  (fj)  a  most  ebaracttristic  X-rny  picture. 

JrognOiis. — In  all  statistics  the  acute  and  chronic  ulcer  liave  been  consid- 
^  to^Tt-bcr.  The  former  is  more  amenable  to  nietlical  treatment,  but  g^rave 
■Biplications  may  occur  even  before  the  digestive  symptoms  have  been  very 
pitinouncfxb  Tlie  chnmic  ulcer  may  last  for  years^ — twelve,  ciglit*^n,  or  even 
tircnty — with  inten'als  of  goml  health.  The  all-importaot  fioint  in  the  prog- 
tiopift  relates  to  the  question  of  mcflical  or  surgical  treatment — wiiich  gives 
IheWt  results?  So  far  as  figiares  count,  the  exhaustive  study  of  Musser  fa^ 
^ofs  the  former,  12 A  per  cent,  mortality  against  20  per  cent,  for  the  bitten 
^•*  for  simple  cases  including  complications.  Tn  private  practice  many 
wrieg  of  eases  have  not  a  niortality  above  (\  per  cent.  The  mortality  of  the 
ckronic  peptic  ulcer  in  the  hands  of  such  experts  as  the  Mayos  and  Moyni- 
hn  k  svry  low.  In  311  gastrojejunostomies  for  ulcer  of  the  stomach  and 
(tuo<lt?Dum  t)ie  niortality  was  less  than  1  per  cent.,  and  only  throe  patients  r&- 
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quired  a  secondary  operation  (Mayo's) .  In  Moynihan's  cases  of  duodenal  ulcer, 
114  in  number  (exclusive  of  perforation),  there  were  only  two  deaths.  The 
end  results  of  gastro-enterostomy  for  the  chronic  ulcer  appear  to  be  excel- 
lent. 

Diagnosis. — ^The  acute  non-indurated  ulcer  may  cause  very  few  symptoms 
— ^nothing  beyond  ordinary  dyspepsia  with  pain.    Examination  of  the  stomach 
contents  shows  an  increase  in  the  free  HCl.    Haematemesis  may  be  the  first 
symptom  of  moment.    This  group  of  cases  is  seen  chiefly  in  young  girls,  and 
appears  to  be  much  more  common  in  England  than  in  the  United  States.    A 
condition  which  may  be  confounded  with  it  is  gastrostaxis,  de8cril)ed  by  Hale 
Whita    Tlie  stomach  symptoms  are  marked,  the  bleeding  may  be  profuse,  but 
post  mortem  or  at  operation  no  ulcer  is  found.    Of  course  very  careful  inspoo* 
tion  must  bo  made,  as  fatal  bleeding  may  come  from  a  very  small  erosicxx. 
The  symptoms  of  non-indurated  mucous  ulcer  yield  to  a  few  months'  medicsj 
treatment. 

In  the  chronic  cases  the  nutrition  at  first  may  remain  good,  and  the  p^b- 
tient  looks  well.  The  whole  complaint  is  of  the  stomach,  of  pain  and  distress, 
with  belching  and  nausea  or  vomiting  from  two  to  four  hours  after  meals. 
This  special  feature  of  the  recurrence  of  the  pain  some  hours  after  taking 
food,  its  extraordinary  regularity,  persisting  day  by  day  for  months  or  even 
years,  and  the  relief  afforded  by  taking  food  clearly  separate  the  dyspeptic 
features  of  ulcer  from  other  types. 

Einhom  has  introduced  an  ingenious  thread  test,  A  perforated  olive  with 
a  long  white  thread  attached  is  swallowed  and  remains  in  the  stomach  for 
10  or  12  hours.  If  an  ulcer,  gastric  or  duodenal,  is  present,  there  is  a  stain 
corresponding  to  the  part  of  the  thread  that  has  lain  in  contact  with  the  ul- 
cer, and  the  position  on  the  thread  gives  an  idea  of  the  distance  of  the  ulcer 
from  the  cardia. 

Treatment.  — Poet  mortem  observations  show  that  a  very  large  number  of 
ulcers  heal  comi)letely,  but  the  j)rocess  is  slow  and  tedious,  often  requiring 
months,  or,  in  severe  cases,  years.  The  following  are  the  important  points 
in  treatment : 

(a)  Absolute  rest  in  bed. 

(b)  A  cnrefully  and  systematically  regulated  diet.  While  theoretically 
it  is  better  to  give  the  stomach  complete  rest  by  rectal  feeding,  yet  in  prac- 
tice this  strict  limitation  is  not  found  satisfactory.  The  food  should  be 
bland,  easily  dijirested,  and  given  at  stated  intervals.  The  following  dietary 
will  be  found  useful:  At  8  a.  m.  give  200  c.  c.  of  Leube's  beef  solution;  at 
12  m.,  300  e.  c.  of  milk  gruel  or  pejnonized  milk.  The  gruel  should  be  made 
with  ordinary  flour  or  arrowroot,  and  is  mixed  witli  an  equal  quantity  of 
milk.  If  necessar}'  it  may  b(^  jK»])tonized.  Buttermilk  is  very  well  borne 
by  these  jiaticnts.  At  4  p.  m.  the  l)eef  solution  again,  and  at  8  p.  m.  the  milk 
gruel  or  the  buttermilk. 

The  stomach  in  some  casc^  is  so  irritable  tliat  the  smallest  amount  of 
food  is  not  well  borne.  In  such  easels  lavage  may  be  practiced,  if  necessary, 
every  morning,  with  mildly  alkaline  water,  after  which  the  beef  solution  is 
given  and  the  fee<ling  siip|)leniented  by  the  rectal  injecticms.  Ill  effects  rarely 
follow  the  careful  use  of  the  stomach  tube  in  gastric  ulcer.  There  are  some 
patients  who  do  well  from  the  outset  on  a  milk  diet,  given  at  regular  intervals. 
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3  or  4  ounces  every  two  hours.  When  milk  is  not  well  borne  egg  albumen 
may  be  substituted,  or  the  whites  of  eight  eggs  may  be  alternated  with  Leube^s 
beef  solution.  At  the  end  of  a  month,  if  the  condition  has  improved,  the 
patient  may  be  allowed  scraped  beef  or  young  chicken,  perfectly  fresh  sweets 
bread,  and  farinaceous  puddings  made  with  milk  and  eggs.  Local  applica- 
tions, such  as  warm  fomentations,  over  the  abdomen  are  very  useful.  The 
patient  should  be  told  that  the  treatment  will  take  at  least  three  months,  and 
for  the  greater  portion  of  the  time  he  should  be  in  bed. 

(c)  Medicinal  measures  are  of  very  little  value  in  gastric  ulcer,  and  the 
remedies  employed  probably  do  not  benefit  the  ulcer,  but  the  gastric  catarrh. 
The  Carlsbad  salts  are  warmly  recommended  by  von  Ziemssen.  The  artificial 
preparation  (sulphate  of  sodium,  50  parts;  bicarbonate  of  sodium,  6;  chloride " 
of  sodium,  3)  may  be  substituted,  of  which  a  teaspoonful  is  taken  every  morn- 
ing. Bismuth,  in  doses  of  30  to  60  grains  (2  to  4  gm.)  three  times  a  day, 
and  nitrate  of  silver  may  be  given,  but  they  influence  the  associated  condi- 
tions rather  than  the  ulcer. 

The  pain,  if  severe,  requires  opium.  Unless  the  gastralgia  is  intense  mor- 
phia should  not  be  given  hypodermically,  as  tliere  is  a  very  serious  danger 
in  these  cases  of  establishing  the  morphia  habit.  Doses  of  an  eighth  of  a 
grain,  with  the  bicarbonate  of  soda  and  bismuth,  will  allay  the  mild  attacks, 
hut  the  very  severe  ones  require  the  hypodermic  injection  of  a  quarter  or  often 
half  a  grain.  Antipyrin  and  antifebrin  may  be  tried,  but,  as  a  rule,  are  quite 
ineffectual.  In  the  milder  attacks  Hoffman's  anodyne,  or  20  or  30  drops  of 
spirit  of  chloroform,  or  the  spirits  of  camphor,  will  give  relief.  Counter- 
irritation  over  the  stomach  with  mustard  or  cantharides  is  often  useful. 

When  the  stomach  is  irritable,  the  patient  should  be  fed  per  rectum. 
He  will  sometimes-  retain  food  which  is  passed  into  the  stomach  through  the 
tube,  and  Leube's  beef  solution  or  milk  may  be  given  in  this  way.  Cracked 
ice,  chloroform,  oxalate  of  cerium,  and  bismuth  may  be  tried.  When  haemor- 
rhage occurs  the  patient  should  be  put  under  the  influence  of  opium  as  rap- 
idly as  possible.  No  attempt  should  be  made  to  check  the  haemorrhage  by 
administering  medicines  by  the  mouth;  as  the  profuse  bleeding  is  always 
from  an  eroded  artery,  frequently  from  one  of  considerable  size,  it  is  doubtful 
if  acetate  of  lead,  tannic  and  gallic  acids,  and  the  usual  remedies  have  the 
slightest  influence.  The  essential  point  is  to  give  rest,  which  is  best  ob- 
tained by  opium.  Nothing  should  be  given  by  the  mouth  except  small  quan- 
tities of  ice.  In  profuse  bleeding  the  extremities  may  be  tightly  bandaged. 
Not  infrequently  the  loss  of  blood  is  so  great  that  the  i)atient  faints.  A 
fatal  result  is  not,  however,  very  common  from  haemorrhage.  Transfusion, 
direct  from  artery  to  vein  by  Crile's  method,  or  the  subcutaneous  infusion  of 
saline  solution,  may  be  necessary. 

The  patients  usually  recover  rapidly  from  the  haemorrhage  and  require 
iron  in  full  doses,  which  may,  if  necessary,  be  given  hypodermically. 

Surgical  interference  is  indicated:  (1)  For  perforation;  (2)  in  the 
chronic  indurated  ulcer.  Experience  has  shown  that  after  gastro-enterostomy 
the  ulcer  heals  rapidly,  and  in  some  cases  the  ulcer  itself  may  be  located; 
(3)  in  all  cases  when  the  ulcer  has  caused  mechanical  interference  with  the 
passage  of  the  gastric  contents;  (4)  in  all  cases  associated  with  recurring 
hemorrhages.     In  young  girls  the  single  severe  attack  of  haematemesis  may 
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be  a  simple  ^strorrhoxis,  or  from  a  ein^jrle  ulcer  that  heals  readily,  J^ul  iu 
men  severe  hfemakaiiesis  is  almost  always  from  the  chronic  ulcer;  (5|  in 
the  jierigastric  adhesions  after  chroBic  ulcer  operation  is  sometimes  helpful; 
(6)  in  chronic  cases  in  which  medical  treatment  fails  to  give  relief- 

Iri  the  present  state  of  our  knowledge  it  is  not  eas?y  to  deterniine  thelim- 
itB  of  medical  and  Bur^ncal  practice  in  the  treatment  of  peptic  ulcer.  The 
old  statistics  are  not  of  much  avail,  einee  it  is  quite  clear  that  scores  of  cns^ 
have  been  nmsquerading  under  the  names  of  hyperchlorhydria,  add  dyspepsia, 
and  so  forth.  Tho  simple  non-indurated  ulcer  is,  in  tlie  majority  of  caaes,t 
medical  disease.    A  chronic  indurated  form  is  best  treated  surgically. 


VI.     CANCER    OF    THE    STOMACH 

Etiologfy.— Incidence. — ^In  an  analysis  of  30,000  cases  of  cancer,  W.  E 
Welch  found  the  stomach  involved  in  21.4  per  cent.,  this  organ  thus  stanihng 
next  to  the  uterus  in  order  of  frequency.  Aniontr  8,464  cases  admitti^d  to  mf 
wards,  there  were  150  cases  of  cancer  of  the  stomach.  There  were  39  «ua 
amone:  the  first  1,000  autopsies  in  the  poet  mortem  room  of  the  Johns  Ib^p- 
kins  Hospital.  The  disease  is  more  common  in  some  countries.  Figures  in- 
dicate tliat  cancer  of  the  stomach,  as  of  other  organs,  is  increasing  in  Iffr 
quency. 

8kx.— In  150  cases  from  my  wards  there  were  12G  males  and  S4  fcmate 
(McCrae).     Welch  s:ives  the  ratio  as  5  to  4. 

Agk. — Of  our  IfiO  cases  the  ages  were  as  follows:  Between  twenty  and 
thirty,  G;  from  thirty  to  forty,  17;  forty  to  fifty,  38;  fifty  to  sixty,  41);"  sixty 
to  seventy^  30;  seventy  to  eighty,  4.  Fifty-eight  jicr  cent,  occurred  hetrnt^n 
the  ages  of  forty  and  sixty.  Of  the  (J  cases  occurring  undtT  the  tliirtielh 
year,  the  youngest  was  twenty-t^vo.  Of  the  large  number  of  eases  annlyz*^ 
hy  Welch,  th rev- fourths  occurred  between  the  fortieth  and  seventieth  yeai«. 
Congenital  cancer  of  the  stomach  has  been  det^cribed,  and  cases  have  been  niel 
with  in  children. 

Race. — Among  our  150  cases,  131  were  white;  10  were  negroes. 

Hekedity. — Of  the  150  caBe«  in  only  11  was  there  a  positive  history  of 
cancer  in  the  family.  In  some  families,  as  the  Bonapartes,  the  disease  swroi 
to  j»revail.  In  our  series  a  very  much  hirger  number — 38 — had  a  faiaily 
history  of  tuberculosis. 

Previous  Dise^ires,  Habits,  Etc.— -A  history  of  dyspepsia  was  prestul  in 
only  33  cases;  of  thc«e»  17  had  had  attacks  at  intervals,  11  had  had  ehroni« 
stomach  troulile,  and  5  had  had  dyspepsia  for  one  or  two  years  before  tbft- 
symptoms  of  cancer  devuloptd.  Napoleun,  discussing  this  interesting  point 
with  his  physician  Antonmmrehi,  said  t!mt  he  had  always  had  a  gtomach  nf 
iron  and  felt  no  inconvenience  until  the  onset  of  what  proved  to  be  his  fatJ 
illness. 

Alcohol.— Seventy-seven  of  our  patients  had  used  it  regularly,  05  of 
these  moderately  ( ?),  8  excessively. 

Trauma. — Only  one  case  gave  a  positive  history.  In  one  case  the  caaccr 
followed  rapidly  upon  a  blow  on  the  stomach,  and  the  jiatient  lost  sixty  pouD'b 
in  WL*ight  in  tliree  months. 
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OiSTRic  Ulcer. — The  relation  to  this  condition  is  in  dispute — the  physi- 
cJans  are  against^  the  surgeons  are  in  favor.  In  only  4  eases  in  my  series  was 
there  a  history  pointing  to  ulcer.  On  the  other  hand,  in  the  Mayo  clinic 
Dciriy  75  per  cent,  of  the  cancers  are  beli/*ved  to  originate  in  ulcer. 

Morbid  Anatomy. — The  most  common  varieties  of  gastric  cancer  are  the 
cjlindrical-celled  adeno-carcinoma  and  the  encephaloid  or  medullary  carci- 
noma; next  in  frequency  is  scirrhous,  and  then  colloid  cancer.     With  refer- 
ence to  the  situation  of  the  tumor,  Welch  analyzed  1,300  cases,  in  which  the 
distribution  was  as  follows:     Pyloric  region,  791;   lesser  curvature,  148; 
cardia,  104;  posterior  wall,  68;  the  whole  or  greater  part  of  the  stomach, 
61;  multiple  tumors,  45;  greater  curvature,  34;  anterior  wall,  30;  fundus,  19. 
The  medullary  cancer  occurs  in  soft  masses,  which  involve  all  the  coats 
of  the  stomach  and  usually  ulcerate  early.     The  tumor  may  form  villous 
projections  or  cauliflower-like  outgrowths.    It  is  soft,  grayish-white  in  color, 
and  contains  much  blood.    The  cylindrical-celled  epithelioma  may  also  form 
large  irregular  masses,  but  the  consistence  is  usually  firmer,  particularly  at 
the  edges  of  the  cancerous  ulcers.     Cysts  are  not  uncommon  in  this  form. 
The  scirrhous  variety  is  characterized  by  great  hardness,  due  to  the  abun- 
dance of  the  stroma  and  the  limited  amount  of  alveolar  structures.    It  is  seen 
most  frequently  at  the  pylorus,  where  it  is  a  common  cause  of  stenosis.     It 
may  be  combined  with  the  medullary  form.    It  may  be  diffuse,  involving  all 
parts  of  the  organ,  and  leading  to  a  condition  which  can  not  be  recognized 
macroseopically  from  cirrhosis.    This  form  has  also  been  seen  in  the  stomach 
secondary  to  cancer  of  the  ovaries.    In  connection  with  the  diffuse  carcinoma- 
tosis there  may  be  simultaneous  involvement  of  the  small  and  large  intes- 
tines.   The  colloid  cancer  is  peculiar  in  its  wide-spread  invasion  of  all  the 
coats.    It  also  spreads  with  greater  frequency  to  the  neighboring  parts,  and  it 
occasionally  causes  extensive  secondary  growths  of  the  same  nature  in  other 
organs.     The  appearance  on  section  is  very  distinctive,  and  even  with  the 
naked  eye  large  alveoli  can  l)e  seen  filled  with  the  translucent  colloid  mate- 
rial.   The  term  alveolar  cancer  is  often  applied  to  this  form.    Ulceration  is 
not  constantly  present,  and  there  are  instances  in  which,  with  most  exton- 
Five  disease,  digestion  has  been  but  slightly  disturbed.    There  is  a  specimen 
in  the  Warren  Museum,  at  the  Harvard  Medical  School,  of  the  most  wide- 
spread colloid  cancer,  in  which  the  stomach  contained  after  death  large  pieces 
of  undigested  beef-sti»ak. 

Secondary  Cancer  of  the  Stomach. — Of  37  cases  collected  by  Welch, 
17  were  secondary  to  cancer  of  the  breast.  Among  the  first  1,000  autopsies  at 
the  Johns  Hopkins  Hospital  there  were  3  cases  of  secondary  cancer. 

CiiANOES  IN  THE  Stomacii. — Canccr  at  the  cardia  is  usually  associated 
with  wasting  of  the  organ  and  reduction  in  its  size.  The  opsophagus  above 
the  obstruction  may  be  greatly  dilated.  On  the  other  hand,  annular  cancer 
at  the  pylorus  causes  stenosis  with  great  dihitation  of  the  organ.  In  a  few 
rare  instances  the  pylorus  has  l)oen  extremely  narrowed  without  any  increai^ 
in  the  size  of  the  stomach.  In  diffuse  scirrhous  cancer  the  stomach  may  be 
very  greatly  thickenwl  and  contracted.  It  may  be  displaced  or  altered  in 
shape  by  the  weight  of  the  tumor,  particularly  in  cancer  of  the  ])vlorus;  in 
such  cases  it  has  been  found  in  every  region  of  tlie  abdomen,  and  even  in 
the  true  pelvis.     The  mobility  of  the  tumors  is  at  times  extraordinary  and 
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very  deceptive,  and  they  may  be  pushed  into  the  right  hypochondrium  or 
into  tlie  splenic  region,  entirely  beneath  the  ribs.  Adhesions  very  frequently 
occur,  particularly  to  the  colon,  the  liver,  and  the  anterior  abdominal  wall. 

Secondary  cancerous  gro\\i;hs  in  other  organs  are  very  frequent^  as  shown 
by  the  following  analysis  by  Welch  of  1,574  cases :  Metastasis  occurred  in  the 
lymphatic  glands  in  551;  in  the  liver  in  475;  in  the  peritoneum,  omentum, 
and  intestine  in  357;  in  the  pancreas  in  122;  in  the  pleura  and  lung  in  98; 
in  the  sj>leen  in  2G ;  in  the  brain  and  meninges  in  9 ;  in  other  parts  in  92. 
The  lymph  glands  affected  are  usually  those  of  the  abdomen,  but  the  cervical 
and  inguinal  glands  are  not  infrequently  attacked,  and  give  an  impori;ant  clue 
in  diagnosis.  Secondary  metastatic  growths  occur  subcutaneously,  either  at 
the  navel  or  beneath  the  skin  in  the  vicinity,  and  are  of  great  value  in  diag- 
nosis. 

Perforation. — This  occurred  into  the  peritoneum  in  17  of  the  507  causes 
of  cancer  of  the  stomach  collected  by  Brinton.     In  our  series  perforation 
occurred  in  4  cases.     Wlien  adhesions  form,  the  most  extensive  destructiot^ 
of  the  walls  may  take  place  without  perforation  into  the  peritoneal  cavity - 
In  one  instance  which  came  under  my  observation  a  large  portion  of  the  left- 
lobe  of  the  liver  lay  within  the  stomach.     Occasionally  a  gastro-cutaneou  =^ 
fistula  is  established.    Perforation  may  occur  into  the  colon,  the  small  bowel  - 
the  pleura,  the  lung,  or  into  the  pericardium. 

Symptoms. — Intent   Carcinoma. — The  cases   are  not  very   infrequent- 
There  may  be  no  symptoms  pointing  to  the  stomach,  and  the  tumor  may  \i^:^ 
discovered  accidentally  after  death.     In  a  second  group  the  symptcHos  o:f 
carcinoma  are  present,  not  of  the  stomach,  but  of  the  liver  or  scmie  other  or- 
gan, or  there  are  subcutaneous  nodules,  or,  as  in  one  of  our  cases,  secondary 
masses  on  the  ribs  and  vertebrae.    In  a  third  group,  seen  particularly  in  elderly 
persons  in  institutions,  there  is  gradual  asthenia,  without  nausea,  vomiting, 
or  other  local  symptoms. 

Features  of  Onset. — Of  the  150  cases  in  our  series,  48  complained  of 
pain,  44  of  dyspepsia,  21  of  vomiting,  13  of  loss  in  weight,  3  of  diflRculty  in 
swallowing,  1  of  tumor.  In  7  the  features  of  onset  suggested  pernicious 
anannia.    In  37  cases  there  was  a  histor>'  of  sudden  onset. 

General  Symptoms. — Loss  of  Weight. — Progressive  emaciation  is  one  of 
the  most  constant  features  of  the  disease.  In  79  of  our  cases  in  which  exact 
figures  were  taken:  To  30  pounds,  32  cases;  30  to  50  pounds,  36  cases;  50  to 
60  pounds,  5  cases;  60  to  70  pounds,  4;  over  70  pounds,  1;  100  pounds,  a 
case  of  cancer  at  the  cardiac  end  with  obstruction  to  swallowing.  The  loss  in 
W(Mght  is  not  always  progressive.  We  see  increase  in  weight  under  three  con- 
ditions: (a)  Proper  dieting,  with  treatment  of  the  associated  catarrh  of  the 
stomach;  (b)  in  cases  of  cancer  of  the  pylorus  after  relief  of  the  dilatation 
of  the  organ  by  lavage,  etc.;  (c)  after  a  profound  mental  impression.  I  have 
kno\\Ti  a  gain  of  ten  pounds  to  follow  the  visit  of  an  optimistic  consultant. 
In  Keen  and  D.  D.  Stewart's  case  there  was  a  gain  of  seventy  pounds  after 
an  exploratory  o])eration ! 

Loss  in  sirenf/fh  is  usually  proportionate  to  the  loss  in  weight.  One  sees 
sometimt^s  remarkable  vigor  almost  to  the  close,  but  this  is  exceptionaL 

ArKPmiu  is  present  in  a  large  proportion  of  all  cases,  and  with  the  emacia- 
tion gives  the  picture  of  cachexia.    There  is  often  a  yellow  or  lemon  tint  of 
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Uieeiin.  In  59  cases  careful  blood-couutB  were  made;  in  ^  the  red  corpuscles 
wire  ttlM}ve  6,000,000  per  c.  mm.  This  occurs  in  the  concentratal  condition 
of  tht*  blood  in  certain  cases  of  cancer  of  the  pylorus  with  diiatatiou  of  the 
stomach*  The  average  count  in  the  59  cases  was  3,71*^480  per  c.  mm.  In 
only  8  cases  was  the  count  below  2,000,000,  and  in  none  below  1,000,000.    The 

£nige  of  the  h[cmoglohin  was  44.9  per  cent.  In  only  9  was  it  hclow  30  per 
t.  lu  62  cases  in  which  the  leucocytes  were  counted  there  were  only  18 
aseg  in  which  they  were  above  1*2,000  per  c,  mm. ;  in  only  3  cases  were  they 
above  20,000.    The  features  of  ons^et  may  sugp^est  a  primary  anaemia. 

Among  other  general  symptoms  may  be  mentioned  fever,  which  was  present 
Amm  time  in  74  of  our  150  cases.  In  only  13  of  these  did  the  teuijjerature 
W  ubve  101 ''.  In  2  it  was  above  lO:]*".  Fifteen  presented  fairly  constant 
elevati<m  of  temperature.  Eight  presented  sudden  rises.  Two  cases  had 
Ml  mth  elevation  to  103"^  and  104^.  Chills  may  be  associakNi  wit!i  sup- 
imration  at  the  base  of  the  cancer, 

Irine. — There  may  he  no  changes  throughout;  in  t;5  of  our  cases  there 
T^ere  no  alterations,  in  3ti  albumin  was  found,  and  lu  34  albumin  with  tube- 
casts.  Glycosuria,  peptonuria,  and  acetonuria  have  lieen  described.  Imlican 
h  common. 

(£(iema. — ^Bwelling  of  the  ankles  is  of  frequent  occurrence  toward  the 
t'lose.  In  some  cases  there  is  even  early  a  general  anasarca,  usually  in  com- 
biflfltion  with  extreme  anaemia.    The  cancer  is  usually  overlooked. 

The  bowels  are  often  constipated.  In  only  12  cases  in  our  series  was 
(irrha*a  present.     In  2  cases  blood  was  passed  per  rectum.     There  are  no 

lal  cardiac  sijmpioms;  the  pulse  becomes  progressively  weaker.  Throm- 
kosis  of  one  femoral  vein  may  occur,  or,  as  in  one  of  our  cases,  wide-spread 
thrombosis  in  the  superficial  veins  of  the  body. 

Syiij[itoms  on  the  part  of  the  nervous  systeui  are  rare;  consciousness  is 
^ft»-n  retained  to  the  end.  Coma  may  occur  similar  to  that  seen  in  diabetes, 
«Dd  h  liilieved  to  be  due  to  an  acid  intoxication. 

FtKCTiONAL  DiSTUKBANCES.— ^«orext€i^  loss  of  desirc  for  food,  is  a  fre- 
H^ciit  and  valuable  s>Tnptom,  nmre  constant  perhni>s  than  any  other.  Nausra 
*^  >»  j'triking  feature  in  many  cases;  there  is  often  a  sudden  repulsion  at  the 
wght  of  food.     In  exceptional  cases  tiie  appetite  is  retained  throughnut. 

yomiting  may  come  on  early,  or  only  after  the  dysfjej>sia  has  [lersisted 
™FSoiiie  time.  It  occurred  in  128  cases  in  our  series.  At  first  it  is  at  long 
'^tmals.  liut  suliseqiiently  it  is  more  fref|uent,  and  may  vwur  several  times 
'^  the  ilay.  There  are  eases  in  which  it  conu^s  on  in  paroxysms  and  ihvn 
'^»ide»;  in  other  cases  it  sets  in  early,  persists  with  great  violence,  and 
^f  Cfliise  a  fatal  tenni nation  within  a  few  wx*eks.  Vomiting  is  more  fre- 
ipieui  when  the  cancer  involves  the  orifices,  particularly  the  pylorus,  in 
^hich  i"A^v  it  is  usually  delayed  for  an  hour  or  mori'  tifter  taking  tlio  fond, 
"htn  tin.  cardiac  orifice  is  involved  it  may  follow  at  a  shorter  intervaL  Ex- 
l^aive  disease  of  the  fundus  or  of  the  anterior  or  j>osterior  wall  may  be  pres- 
****  without  the  occurrence  of  vomiting.  The  food  is  sometimes  very  little 
*^i*agv(h  even  after  it  has  remained  in  the  stomach  for  twenty-four  hours. 
mBfrmorrhafje  occurred  in  3(t  of  our  150  cases;  in  32  the  blood  was  dark 
•M  altered,  in  3  it  was  bright  red.  In  2  cases  vomiting  of  IjIo^mI  was  the 
•W  ijTuptom.     '^riie  bleeding  is  rarely   profnse;  more  commonly  there  is 
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slight  oozing,  and  the  blood  is  mixed  with,  or  altered  by,  the  gecretions,  and, 
when  vomited,  the  material  is  dark  bro\»'n  or  black,  the  so-called  "coffee- 
ground"  vomit.  The  blood  can  be  recognized  by  the  microscope  as  shadovs 
of  tlie  red  blood-corpuscles  and  irregular  masses  of  altered  blood  pigment 
Occult  blood  may  be  found  in  the  faeces. 

Pain,  an  early  and  important  symptom,  was  present  in  130  of  our  cases. 
It  is  very  variable  in  situation  and,  while  most  common  in  the  epigastrium, 
it  may  be  referred  to  the  shoulders,  the  back,  or  the  loins.  The  pain  is  de- 
scribed as  dragging,  burning,  or  gnawing  in  character,  and  very  rarely  occurs 
in  severe  paroxysms,  as  in  gastric  ulcer.  As  a  rule,  the  pain  is  aggravated 
by  taking  food.  There  is  usually  marked  tenderness  on  pressure  in  the  epi- 
gastric region.  The  areas  of  skin  tenderness  are  referred,  as  Head  has  shown, 
to  the  region  between  the  nipple  and  the  umbilicus  in  front  and  bdiind  from 
the  fifth  to  the  twelfth  thoracic  spine. 

Examination  of  the  Stomach  Contents. — The  vomitus  in  suspected 
cases  should  be  carefully  studied,  particularly  as  to  quantity  and  character 
of  ingredients.  Large  amounts  brought  up  at  intervals  of  a  few  days,  with 
the  appearances  already  described,  are  characteristic  of  dilatation  of  the 
stomach.  Some  of  the  material  should  be  spread  in  a  large  glass  plate  and 
any  suspicious  portions  picked  out  for  examination.  Bacteria  in  large  num- 
bers occur,  one,  the  Oppler-Boas  bacillus — an  unusually  long  non-motile  form 
— is  supposed  to  be  of  diagnostic  value,  and  to  be  largely  responsible  for  the 
formation  of  lactic  acid.  The  yeast  fungus  is  very  commonly  found,  sarcins 
less  frequently  than  in  dilatation  from  stricture.  Blood  is  a  most  important 
ingredient;  the  persistent  presence  microscopically  of  red  corpuscles  in  the 
early  morning  washings  is  alwaye  very  suspicious.  Later,  when  coffee-ground 
vomiting  takes  place,  the  macroscopic  evidence  is  sufficient  In  cases  of  doubt 
the  spectroscope  may  be  used  or  the  test  made  for  haemin  crystals.  Fragments 
of  the  new  growth  may  be  vomited  or  may  appear  in  the  washings.  '  Positive 
evidence  of  cancer  rnay  bo  obtained  from  them. 

Examination  of  the  Test  Breakfast. — The  Ewald  test  meal,  consisting 
of  a  slice  of  stale  bread  and  a  large  cup  of  weak  tea  without  cream  or  sugar, 
is  given  at  7  a.  m.  and  withdra\Mi  at  8  a.  m.  The  Boas  test  meal,  consisting 
of  a  gruel  made  of  a  tablespoonful  of  oatmeal  flour  in  a  litre  of  water,  is 
used  in  the  estimation  of  lactic  acid.  As  an  outcome  of  the  enormous  num- 
ber of  observations  made  of  late  years,  it  may  be  said  that  free  HCl  is  absent 
in  a  large  proportion  of  all  cases  of  cancer  of  the  stomach.  Of  94  cases  in 
which  the  contents  were  examined  in  84  free  HCl  was  absent.  In  5  un- 
doubted case's  the  reaction  was  good;  in  2  of  these  the  history  suggested 
previous  ulcer.  HCl  may  be  absent  in  chronic  gastritis  and  in  atrophy  of  the 
gastric  mucosa.  The  j)resence  of  lactic  acid  after  Boas'  test  meal  is  regarded 
as  a  valuable  sign. 

Physical  Examination. — Inspection. — After  a  preliminary  survey,  em- 
bracing the  facies,  state  of  nutrition,  etc.,  particular  attention  is  given  to  the 
abdomen.  An  all-important  niatter  is  to  have  the  j)atient  in  a  good  light. 
Fullness  in  the  e])igastrie  region,  inccpiality  in  the  infracostal  grooves,  the 
existence  of  peristalsis,  a  wide  area  of  aortic  j)ulsation,  the  presence  of  sub- 
cutaneous nmluh's  or  small  masses  about  the  navel,  and,  lastly,  a  well-defined 
tumor  mass — these,  together  or  singly,  may  be  seen  on  careful  inspection. 
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I  can  not  emphasize  too  strongly  the  value  of  this  method  of  examination. 
In  62  of  the  150  cases  a  positive  tumor  could  be  seen.  In  52  the  tumor 
descended  with  inspiration;  in  36  peristalsis  was  visible;  in  3  cases  move- 
ments were  visible  in  the  tumor  itself.  In  10  cases  with  visible  peristalsis 
no  tumor  was  seen,  but  could  be  felt  on  palpation.  Inflation  with  carbonic- 
acid  gas  may  be  tried,  except  when  haemorrhage  has  been  profuse  or  the  can- 
cer is  very  extensive.  The  dilatation  often  renders  evident  the  peristalsis  or 
may  bring  a  tumor  into  view.  The  presence  of  subcutaneous  and  umbilical 
nodules  is  sometimes  a  very  great  help.    They  were  found  in  5  of  our  series. 

Palpation. — In  115  cases  a  tumor  could  be  felt;  in  48  in  the  epigastric  re- 
gion, in  25  in  the  umbilical,  in  18  in  the  left  hypochondriac,  in  17  in  the  right 
hypochondriac  region,  while  in  7  cases  a  mass  descended  in  deep  inspiration 
from  beneath  the  left  costal  margin.  These  figures  illustrate  in  how  large  a 
proportion  of  the  cases  the  tumor  is  in  evidence.  In  rare  cases  examination 
in  the  knee-elbow  position  is  of  value.  Mobility  in  gastric  tumor  is  a  point 
of  much  importance.  First,  the  change  with  respiration,  already  referred  to; 
a  mass  may  descend  3  or  4  inches  in  deep  inspiration;  secondly,  the  com- 
municated pulsation  from  the  aorta,  which  is  often  in  its  extent  suggestive; 
thirdly,  the  intrinsic  movements  in  the  hypertrophied  muscularis  in  the 
neighborhood  of  the  cancer.  This  may  give  a  remarkable  character  to  the 
mass,  causing  it  to  appear  and  disappear^  lifting  the  abdominal  wall  in  the 
epigastric  region;  and,  fourthly,  mechanical  movements,  with  inflation,  with 
change  of  posture,  or  communicated  with  the  hand.  Tumors  of  the  pylorus 
are  the  most  movable,  and  in  extreme  cases  can  be  displaced  to  either  hypo- 
chondrium  or  pushed  far  down  below  the  navel  (see  illustrative  cases  in  my 
Lectures  on  the  Diagnosis  of  Abdominal  Tumors).  Pain  on  palpation  is  com- 
mon ;  the  mass  is  usually  hard,  sometimes  nodular.  Gas  can  at  times  be  felt 
gurgling  through  the  tumor  at  the  pyloric  region. 

Percussion  gives  less  important  indications — the  note  over  a  tumor  is 
rarely  flat,  more  often  a  flat  tympany.  Auscultation  may  reveal  the  gurgling 
through  the  pylorus;  sometimes  a  systolic  bruit  is  transmitted  from  the 
aorta,  and  when  a  local  peritonitis  exists  a  friction  may  be  heard. 

Complications. — Secondary  growths  are  common.  In  44  autopsies  in  our 
series  there  were  metastases  in  38;  in  29  the  lymph-glands  were  involved; 
in  23  the  liver,  in  11  the  peritoneum,  in  8  the  pancreas,  in  8  the  bowel,  in 
4  the  lung,  in  3  the  pleura,  in  4  the  kidneys,  and  in  2  the  spleen.  In  8  no 
deposits  were  found. 

Perforation  may  lead  to  peritonitis,  but  in  3  of  our  4  cases  there  was  no 
general  involvement.  Cancerous  ascites  is  not  very  uncommon.  Dock  has 
called  attention  to  the  value  of  the  examination  of  the  fluid  in  such  cases 
as  a  help  to  diagnosis.  Tlie  cells  show  mitoses  and  are  very  characteristic. 
Secondary  cancer  of  the  liver  is  vcr}'  common;  the  enlargement  may  be  very 
great,  and  such  cases  are  not  infrc(juently  mistaken  for  primary  cancer  of 
the  organ.  Involvement  of  the  lymph-glands  may  give  valuable  indications. 
There  may  be  early  enlargement  of  a  gland  at  the  posterior  border  of  the 
left  stemo-cleido-mastoid  mupole ;  lat(T  adjacent  glands  may  become  affected. 
This  occurs  also  in  uterine  cancer. 

A  very  remarkable  picture*  is  presented  when  the  cancer  sJovghs  or  be- 
comes gangrenous;  the  vomitus  has  a  foul  odor,  often  of  a  j)enetrating  nature, 
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to  be  perceived  throughout  the  room.  In  cases  in  which  the  nicer  perfonin 
the  colon  the  vomiting  may  be  faecal.  I  have,  however,  met  with  the  bed 
odor  in  a  case  with  incessant  vomiting  in  which  there  was  no  perforation  of 
the  colon  at  autopsy. 

Conrse. — While  usually  chronic  and  lasting  from  a  year  to  eighteeo 
months,  acute  cancer  of  the  stomach  is  by  no  means  infrequent  Of  the  69 
cases  in  which  we  could  determine  accurately  the  duration,  15  lasted  under 
three  months,  16  from  three  to  six  months,  14  from  six  to  twelve  months— 
a  total  of  45  under  one  year.  Four  cases  lasted  for  two  years  or  over.  One 
case  lived  for  at  least  two  years  and  a  half. 

Diagnosis. — In  115  of  our  150  cases  a  tumor  existed,  and  with  this  the 
recognition  is  rarely  in  doubt.     The  chief  difficulty  is  in  cases  with  gastric 
symptoms  or  anaemia,  or  both,  without  the  presence  of  tumor.    In  the  one  a 
chronic  gastritis  is  suspected;  in  the  other  a  primary  anaemia.     In  chrom 
gastritis  the  history  of  long-standing  dyspepsia,  the  absence   of  cachexia, 
the  absence  of  lactic  acid  in  the  test  meal,  and  the  less  striking  blood  changes 
are  the  important  points  for  consideration.     The  cases  with  grave  anamia 
without  tumor  offer  the  greatest  difficulty.    The  blood-count  is  rarely  so  low 
as  in  pernicious  anaemia,  a  point  on  which  F.  P.  Henry  has  laid  special  strese. 
In  only  8  of  our  59  cases  with  careful  blood  examination  was  the  number 
below  2,000,000  per  c.  mm.    The  lower  color  index,  as  in  secondary  anaemia, 
the   absence   of  megaloblasts,  and  a  leucocytosis  speak   for  cancer.     With 
metastases  in  the  bone  marrow  the  blood  picture  may  be  that  of  pernicious 
anaemia  (Harrington  and  Teacher).    Some  lay  stress  on  the  differential  count 
of  the  leucocytes,  but  there  is  not  evidence  enough  to  enable  ns  to  speak 
positively  on  this  point.    The  chemical  findings  are  of  greater  value.    From  a 
recent  careful  study  at  the  London  Hospital  Panton  and  Tidy  conclude  that 
in  carcinoma  the  Giinsberg  reaction  is  always  negative  and  the  average  total 
acidity  is  26,  while  in  ulcer  the  reaction  is  positive,  the  average  free  hydro- 
chloric acid  is  above  normal,  and  the  total  acidity  58. 

From  ulcer  of  the  stomach  malignant  disease  is,  as  a  rule,  readily  recog- 
nized. The  ulcus  carcinomatosum  usually  presents  a  well-marked  history  of 
ulcer  for  years.  The  greatest  difficulty  is  offered  when  there  is  ulcer  with 
tumor  due  to  cicatricial  contraction  about  the  pylorus.  In  3  such  cases  we 
mistook  the  mass  for  cancer,  and  even  at  operation  it  may  (as  in  one  of  them) 
be  impossible  to  say  whether  a  neoplasm  is  present.  The  persistent  hyper- 
chlorhydria  is  the  most  important  single  feature  of  ulcer,  and,  taken  with 
the  gastralgic  attacks  and  the  haemorrhages,  rarely  leaves  doubt  as  to  the  con- 
dition.    The  X-rays  are  sometimes  an  aid. 

Nowadays,  when  exploratory  la])arotomy  may  be  advised  with  such  safety, 
the  surgeon  often  makes  the  diagnosis. 

The  practitioner  should  recognize  the  fact  that  there  are  cases  of  cancer 
of  the  stomach  in  which  a  positive  diagnosis  can  not  be  reached  for  weeks 
or  montlis  by  any  known  moans  at  our  command  except  exploration. 

Treatment. — In  early  sur<rical  treatment  lies  the  only  ho}>e,  but  there  is 
great  difficulty  in  the  diagnosis.  Operated  upon  early,  complete  removal  is 
sometimes  possible.  In  a  majority  of  cases  the  operation  is  only  palliative. 
In  suitable  cases  early  exploration  should  be  advised;  the  operation  per  se 
is  so;netimes  beneficial  and  the  patient  is  rarely  the  worse  for  it.    To  January 
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27ft,  1910,  627  cases  were  operated  upon  at  the  Mayo  clinic,  of  which  206 
'  were  in  a  hopeless  condition.  In  169  gastrostomy  was  performed,  in  266  a 
tamor  was  resected,  and  among  these  there  were  34  deaths.  The  after-results 
iregiTen  as  far  as  possible:  in  39  cases  whose  condition  was  known,  who  had 
been  operated  upon  over  5  years  before,  7  were  alive ;  of  64,  condition  known, 
over  4 years,  13  alive;  of  88,  condition  known,  over  3  years,  18  alive  and  well. 
The  diet  should  consist  of  readily  digested  substances  of  all  sorts.  Many 
patients  do  best  on  milk  alone.  Washing  out  the  stomach,  wliich  may 
be  done  with  a  soft  tube  without  any  risk,  is  particularly  advantageous  when 
there  is  obstruction  at  the  pylorus,  and  is  by  far  the  most  satisfactory  means 
of  combating  the  vomiting.  The  excessive  fermentation  is  also  best  treated  by 
lavage.  WTien  the  pain  becomes  severe,  particularly  if  it  disturbs  the  rest  at 
night,  morphia  must  be  given.  One-eighth  of  a  grain,  combined  with  car- 
bonate of  soda  (gr.  v),  bismuth  (gr.  v-x),  usually  gives  prompt  relief,  and 
the  dose  does  not  always  require  to  be  increased.  Crcascte  (Til  j-ij)  and 
carbolic  acid  aro  very  useful.  The  bleeding  in  gastric  cancer  is  rarely  amen- 
able to  treatment. 

Other  Forms  of  Tnmor. — Non-cancerous  tumors  of  the  stomach  rarely 
(ause  iaconvenience.  Polypi  (poly adenomata)  are  common  and  they  may  be 
numerous;  as  many  as  150  have  been  reported  in  one  case.  There  is  a  fonn 
in  which  the  adenoma  exists  as  an  extensive  area  slightly  raised  above  the 
level  of  the  mucosa — polyadenome  en  nappe  of  the  French.  An  extraordinar}' 
multiple  adenoma  associated  with  multiple  tumors  throughout  the  intestines 
and  subcutaneous  hflemangio-endotheliomata  has  been  described  by  Winter- 
fiitz.  H.  B.  Anderson  has  described  a  case  of  remarkable  multiple  cysts  in  the 
walls  of  the  stomach  and  small  intestine.  Sarcomata  are  very  rare.  Fibro- 
mata and  lipomata  have  been  described.  External  polypoid  tumors,  m^o-  or 
fibro-sarcomata  may  grow  from  the  peritoneal  surface,  usually  the  posterior, 
of  which  Sherran  has  collected  18  cases. 

Foreign  bodies  occasionally  produce  remarkable  tumors  of  the  stomach. 
Tlie  most  extraordinary  is  the  hair  tumor,  of  which  there  are  many  cases  in  the 
literature.  The  cases  occur  in  hysterical  women  who  have  been  in  the  habit 
of  eating  their  own  hair.  A  specimen  in  the  medical  museum  of  McCiill 
University  is  in  two  sections,  which  form  an  exact  mold  of  the  stomach. 
The  tumors  are  large,  very  puzzling,  and  are  usually  mistaken  for  cancer. 
Of  7  cases  operated  upon,  6  recovered;  in  9  cases  the  condition  was  foimd 
post  mortem  (Schulten). 

Vn.    HTPEBTBOPHIC    STENOSIS    OF   THE    PTLORUS 

In  Adults. — Microscopically,  the  condition  is  foimd  to  be  very  largely 
hypertrophy  of  the  muscularis  and  submucosa  of  the  pylorus.  It  was  well 
described  by  the  older  writers.  The  symptoms  are  those  of  dilatation  of  the 
stomach.  The  question  is  whether  some  of  these  ciises  may  not  really  bo 
congenital,  as  there  have  been  instances  reported  in  girls  as  early  as  the 
twelfth  and  sixteenth  years. 

Cong^nitaL — This  remarkable  affection,  first  roccprnized  l)y  Beardsloy  of 
Conn(»eticut,  has  been  thoroughly  studied  of  late  years  by  IIirsclisi)rung,  John 
Thomson,  and  others. 
84 
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Etiology. — ^Whether  congenital  or  not  is  much  discussed;  certainly  in  a 
majority  of  cases  there  are  no  symptoms  at  first.  It  is  much  more  common 
in  boys  than  in  girls,  and  fully  one-third  of  the  cases  are  in  first  children. 
The  causation  is  unknown.  Two  views  prevail:  (a)  that  it  is  a  congenital 
hyi)ertrophy,  and  (6)  that  in  the  early  days  of  life  spasm  of  the  pylorus  (x- 
curs  with  consecutive  hypertrophy  and  stenosis.  The  association  with  an 
early  acid  dyspepsia  is  very  doubtful.  In  any  case  the  part  played  by  spasm 
must  be  considerable,  as  the  degree  of  obstruction  varies;  many  patients  re- 
cover permanently,  and  the  condition  of  hypertrophy  may  exist  long  after  the 
symptoms  have  disappeared. 

Symptoms. — ^Vomiting  of  food  and  wasting  are  constantly  present;  the 
former  begins,  as  a  rule,  during  the  second  or  third  week,  and  in  a  few 
instances  at  birth ;  it  occurs  usually  two  or  three  times  a  day,  or  it  may  be 
much  more  frequent.  It  is  often  of  the  expulsive  type ;  the  wasting  becomes 
extreme,  there  are  marked  constipation,  great  weakness,  sometimes  terminal 
diarrhoea,  or  a  sudden  fatal  syncope. 

Physical  Signs. — These  are  distinctive — ^visible  peristalsis  and  palpable 
tumor.  The  peristalsis  is  best  seen  after  feeding,  when  the  waves  pass  at 
intervals,  in  characteristic  form,  from  left  to  right  above  the  navel;  two  or 
three  waves  may  be  seen  at  once.  The  pyloric  tumor  may  be  felt  as  a  firm, 
hard,  freely  movable  body,  which  varies  in  size  and  consistency,  and  through 
which  gas  may  sometimes  be  felt  to  gurgle.  When  in  doubt  the  X-ray  exam- 
ination with  bismuth  may  be  made. 

Treatment. — WTiether  this  should  be  medical  or  surgical  is  under  dis- 
cussion, but  the  former  appears  to  have  given  the  best  results.  The  collected 
statistics  of  Hutcliinson,  Heubner,  Starck,  and  Bendix  give  85  cases  with  80 
recoveries  (Semon),  while  the  surgical  mortality  is  as  high  as  50  per  cent 
On  the  other  hand,  the  hospital  cases  admitted  late  do  badly;  of  64  cases  at 
Great  Ormond  Street  Hospital  treated  medically  78  per  cent.  died.  Careful 
feeding  and  lavage  are  the  important  measures.  The  bottle-fed  baby  may 
recover  with  a  wet-nurse.  Feedings  of  an  ounce  an  hour  with  lavage  morn- 
ing and  evening,  and  occasional  rectal  infusions  or  saline  injections^  should 
be  given  a  trial  before  operation. 


Vm.    HAEMORRHAGE   FROM   THE   STOMACH 

{Ilccrnatemcsis) 

Etiology. — Gastrorrhagia,  as  this  symptom  is  called,  may  result  from 
many  conditi(ms,  local  or  general,  (a)  In  local  disease:  (1)  cancer;  (2) 
uIcit;  (J^)  disease  of  the  blood-vessels,  such  as  miliary  aneurisms  and  occa- 
sionally varicose  veins;  (4)  acute  congestion,  as  in  gastritis,  and  j)ossibly  in 
vicarious  hiemorrhage;  (5)  following  operations  in  the  abdomen,  particularly 
when  the  omentum  is  wound(*d,  erosions  of  the  gastric  mucosa  may  occur, 
from  which  himiorrhago  takes  place.  Many  cases  have  followed  oi)eration 
for  appendicitis.  It  is  a  very-  fatal  complication,  as  it  is  usually  associated 
with  peritonitis  (Kichardson). 

(h)  Passive  congestion  due  to  obstruction  in  the  portal  system.    This  may 
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be  either  (1)  hepatic,  as  in  cirrhosis  of  the  liver^  thrombosis  of  the  portal 
rein,  or  pressure  upon  the  portal  vein  by  tumor,  and  secondarily  in  cases  of 
Aronic  disease  of  the  heart  and  lungs.  (2)  Splenic.  Gastrorrhagia  is  by 
DO  means  an  uncommon  symptom  in  enlarged  spleen,  and  is  explained  by  the 
intimate  relations  which  exist  between  the  vasa  brevia  and  .the  splenic  cir- 
culation. 

(c)  Toxic:  (1)  The  poisons  of  the  specific  fevers,  small-pox,  measles,  yel- 
low fever;  (2)  poisons  of  imknown  origin,  as  in  acute  yellow  atrophy  and  in 
pnrpura;  (3)  phosphorus. 

(d)  Traumatism:  (1)  Mechanical  injuries,  such  as  blows  and  wounds,  and 
occasionally  by  the  stomach-tube;  (2)  the  result  of  severe  corrosive  poisons. 

(e)  Certain  constitutional  diseases:  (1)  Hemophilia;  (2)  prof ound  .anas- 
mias,  whether  idiopathic  or  due  to  splenic  enlargements  or  to  malaria;  (3) 
eholsmia. 

(/)  In  certain  nervous  affections,  particularly  hysteria,  and  occasionally 
in  progressive  paralysis  of  the  insane  and  epilepsy. 

(g)  The  blood  may  not  always  come  primarily  from  the  stomach.  Thus 
t  may  belong  to  the  nose  or  the  pharynx.  In  hsBmoptysis  some  of  the  blood 
nay  find  its  way  into  the  stomach.  Again,  in  bleeding  from  the  oesophagus 
>lood  may  trickle  into  the  stomach,  from  which  it  is  ejected.  This  occurs 
n  the  case  of  rupture  of  aneurism  and  of  the  oesophageal  varices.  A  child 
fiav  draw  blood  with  the  milk  from  the  mother's  breast  even  in  considerable 
uantities  and  then  vomit  it. 

(A)  Gastrostaxis. — Under  this  name  Hale  White  describes  cases  of  ha?mor- 
lage  from  the  stomach  in  young  girls  without  any  lesion  of  the  mucosa, 
hey  are  often  mistaken  for  ulcer.  He  has  collected  29  cases.  Surgeons 
ive  taught  us  that  the  condition  is  by  no  means  uncommon.  At  operation 
e  blood  has  been  seen  oozing  from  points  in  the  mucosa.  There  may  be 
•  pain  or  any  of  the  ordinary  features  of  ulcer. 

(i)  Miscellaneous  causes:  Aneurism  of  the  aorta  or  of  its  branches  may 
pture  into  the  stomach.  There  are  instances  in  which  a  patient  has  vom- 
<[  blood  once  without  eVer  having  a  recurrence  or  without  developing 
niptoms  pointing  to  disease  of  the  stomach. 

In  new-l)orn  infants  haematemesis  may  occur  alone  or  in  connection  with 
?eding  from  other  mucous  membranes. 

In  medical  practice,  haemorrhage  from  the  stomach  occurs  most  frequently 

connection  with  cirrhosis  of  the  liver  and  ulcer  of  the  stomach. 

Morbid  Anatomy. — When  death  has  occurred  from  the  hajmatemesis  there 
c  signs  of  intense  anemia.  The  lesion  is  evident  in  cancer  and  in  ulcer  of 
e  stomach.  It  is  to  be  borne  in  mind  that  fatal  haemorrhage  may  come 
r>m  a  small  miliary  aneurism  communicating  with  the  surface  by  a  pin- 
\e  perforation,  or  the  bleeding  may  be  due  to  the  rupture  of  a  submucous 
in  and  the  erosion  in  the  mucosa  may  be  small  and  readily  overlooked. 

may  require  a  careful  and  prolonged  search  to  avoid  overlooking  siioli 
»ions.     In  the  large  group  associated  with  portal  obstruction,  whether  due 

hepatic  or  splenic  disease,  the  mucosa  is  usually  pale,  smooth,  and  sliows 
>  trace  of  any  lesion.  In  cirrhosis,  fatal  by  hannorrhage,  one  may  some- 
nes  search  in  vain  for  any  focal  lesion  to  account  for  the  gastrorrhagia, 
id  we  must  conclude  that  it  is  possible  for  even  the  most  profuse  bleeding  to 
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occur  by  diapedesis.    The  stomach  may  be  distended  with  blood  and  yet  the 
source  of  the  haemorrhage  be  not  apparent  either  in  the  stomach  or  in  tlie 
portal  system.     In  such  cases  the  oesophagus  should  be  examined,  as  the 
bleeding  may  come  from  that  source.     In  toxic  cases  there  are  invariably 
haemorrhages  in  the  mucous  membrane  itself. 

Symptoms. — In  rare  instances  fatal  syncope  may  occur  without  any  vom- 
iting. In  a  case  of  the  kind,  in  which  the  woman  had  fallen  over  and  died 
in  a  few  minutes,  the  stomach  contained  between  three  and  four  pounds  of 
blood.  The  sudden  profuse  bleedings  rapidly  lead  to  profound  anaemia. 
When  due  to  ulcer  or  cirrhosis  the  bleeding  usually  recurs  for  several  days. 
Fatal  haemorrhage  from  the  stomach  is  met  with  in  ulcer,  cirrhosis,  enlarge- 
ment of  the  spleen,  and  in  instances  in  which  an  aneurism  ruptures  into  the 
stomach  or  oesophagus.  Gastrorrhagia  may  occur  in  splenic  anaemia  or  in 
leukaemia  before  the  condition  has  aroused  attention. 

The  vomited  blood  may  be  fluid  or  clotted;  it  is  usually  dark  in  color, 
but  in  the  basin  the  outer  part  rapidly  becomes  red  from  the  action  of  the 
air.  The  longer  blood  remains  in  the  stomach  the  more  altered  is  it  when 
ejected. 

The  amount  of  blood  lost  is  very  variable,  and  in  the  course  of  a  day  the 
patient  may  bring  up  three  or  four  pounds,  or  even  more.  In  a  case  under 
the  care  of  George  Ross,  in  the  Montreal  General  Hospital,  the  patient  lost 
during  seven  days  ten  pounds,  by  weight,  of  blood.  The  usual  symptoms  of 
anaemia  develop  rapidly,  and  there  may  be  slight  fever,  and  subsequently 
oedema  may  occur.  Syncope,  convulsions,  and  occasionally  hemiplegia  occur 
after  very  profuse  haemorrhage.  Blindness  may  follow,  the  result  either  of 
thrombosis  of  the  retinal  arteries  or  veins,  or  an  acute  degeneration  of  the 
ganglion  cells  of  the  retina. 

Diagnosis. — In  a  majority  of  instances  there  is  no  question  as  to  the 
origin  of  the  blood.  Occasionally  it  is  difficult,  particulariy  if  the  case  has 
not  been  seen  during  the  attack.  Examination  of  the  vomit  readily  deter- 
mines whether  blood  is  present  or  not.  The  materials  vomited  may  be  stained 
by  wine,  the  juice  of  strawberries,  raspberries,  or  cranberries,  which  give  a 
color  very  closely  resembling  that  of  fresh  blood,  while  iron  and  bismuth 
and  bile  may  produce  the  blackish  color  of  altered  blood.  In  such  cases  the 
microscope  will  show  clearly  the  presence  of  the  shadowy  outlines  of  the  red 
blood-corpuscles,  and,  if  necessary,  spectroscopic  and  chemical  tests  may  be 
applied. 

Deception  is  sometimes  practiced  by  hysterical  patients,  who  swallow 
and  then  vomit  blood  or  colored  liquids.  With  a  little  care  such  cases  can 
usually  be  detected.  The  cases  must  be  excluded  in  which  the  blood  passes 
from  the  nose  or  pharynx,  or  in  which  infants  swallow  it  with  the  milk. 

There  is  not  often  difficulty  in  distinguishing  between  haemoptysis  and 
haematemesis,  though  the  coughing  and  the  vomiting  are  not  infrequently 
combined.    The  following  are  points  to  be  borne  in  mind  in  the  diagnosis: 

H.EMATEMESIS  IliEMOPTYSIS 

1.  Previous  history  points  to  gas-  1.  Cough  or  signs  of  some  pul- 

tric,  hepatic,  or  splenic  disease.  monary  or  cardiac  disease  precedes, 

in  many  cases,  the  haemorrhage. 
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2,  The  blood   is  brought  up   by  2.  The  blood  is  coughed  up,  and 

Tomiting,  prior  to  which  the  patient  is  usually  preceded  by  a  sensation  of 

mar  experience  a  feeling  of  giddiness  tickling  in  the  throat.     If  vomiting 

or  faintness.  occurs,  it  follows  the  coughing. 

3.  The   blood   is   usually   clotted,  3.  The  blood  is  frothy,  bright  red 

railed  with  particles  of  food,  and  has  in   color,   alkaline   in    reaction.      If 

nn  acid  reaction.     It  may  be  dark,  clotted,  rarely  in  such  large  coagula, 

granious,  and  fluid.  and  muco-pus  may  be  mixed  with  it. 

4.    Subsequent   to  the  attack   the  4.    The   cough    persists,   physical 

patient  passes  tarry  stools,  and  signs  signs  of  local   disease  in  the  chest 

of  disease  of  the  abdominal  viscera  may   usually    be   detected,    and    the 

may  l)e  detected.  sputum    may    be    blood-stained    for 

many  days. 

Frognons. — Except  in  the  case  of  rupture  of  an  aneurism  or  of  large 
veins,  hsBmatemesis  rarely  proves  fatal.  In  my  experience  death  has  followed 
moro  frequently  in  cases  of  cirrhosis  and  splenic  enlargement  than  in  ulcer 
or  cancer.  In  ulcer  it  is  to  be  remembered  that  in  the  chronic  hjemorrhagic 
form  the  bleeding  may  recur  for  years.  The  treatment  of  haematemesis  is 
considered  under  gastric  ulcer. 


DL    NEUBOSES  OF  THE  STOBIACH 

{Nervous  Dyspepsia) 

Serious  functional  disturbances  of  the  stomach  may  occur  without  any 
discoverable  anatomical  basis.  The  cases  are  met  with  most  frequently  in 
those  who  have  either  inherited  a  nervous  constitution  or  who  have  grad- 
ually, through  indiscretions,  brought  about  a  condition  of  nervous  prostra- 
tion. Not  infrequently,  however,  the  gastric  symptoms  stand  so  far  in  the 
foreground  that  the  general  neuropathic  character  of  the  patient  quite 
escapes  notice.  Sometimes  the  gastric  manifestations  have  apparently  a 
reflex  origin  depending  on  organic  disturbances  in  remote  parts  of  the 
body. 

The  nervous  derangements  of  the  stomach  may  be  divided  into  motor, 
secretory,  and  sensory  neuroses.  These  disturbances  rarely  occur  singly;  tliey 
are  usually  met  with  in  combined  forms.  The  clinical  picture  resulting  from 
such  a  complex  of  gastric  neuroses  is  known  as  nervous  dyspepsia.  As  Leube 
hap  pointed  out,  the  sensory  disturbances  usually  play  the  more  important 
part. 

The  sufferer  from  nervous  dyspepsia  presents  a  varying  picture.  All 
grades  occur,  from  the  emaciated  skeleton-like  patient  with  anorexia  non'osa 
to  the  well-nourished,  healthy-looking,  fresh-complexioned  individual  whoso 
only  complaint  is  distress  and  un^siness  after  toting. 

Motor  Henroses. — (a)  Hyperkinebis  or  Supermotility. — An  increase 
in  the  normal  motor  activity  of  the  stomach  results  in  too  early  a  discharge 
of  the  ingesta  into  the  intestine.  It  is  more  commonly  a  socondar}-  neurosis 
dependent  upon  superacidity  or  supersecretion  of  the  gastric  juice;  hut  it 
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may  occur  primarily,  possibly  from  reflex  causes.  The  diagnosis  is  to  be 
reached  only  by  means  of  the  stomach-tube.  It  gives  rise  to  no  character* 
istic  clinical  symptoms. 

(6)  Pekistaltic  Unrest. — This  condition,  as  described  by  Kussmaul,  is 
an  extremely  common  and  distressing  symptom.  Shortly  after  eating  the 
peristaltic  movements  of  the  stomach  are  increased,  and  borborygmi  and 
gurgling  may  be  heard,  even  at  a  distance.  The  subjective  sensaticHis  are 
most  annoying,  and  it  would  appear  as  if  in  the  hyperaesthetic  condition  of 

(the  nervous  system  the  patient  felt  normal  peristalsis,  just  as  in  these  states 
the  usual  beating  of  the  heart  may  be  perceptible  to  him.  A  further  analogy 
is  afforded  by  the  fact  that  emotion  increases  this  peristalsis.  It  may  extend 
to  the  intestines,  particularly  to  the  duodenum,  and  on  palpation  over  this 
region  the  gurgling  is  most  marked.  The  movement  may  be  anti-peristalsis, 
in  which  the  wave  passes  from  right  to  left,  a  condition  which  may  also 
extend  to  the  intestines.  There  are  cases  on  record  in  which  colored  enemata 
or  even  scybala  have  been  discharged  from  the  mouth. 

(c)  Nekvous  Eructations. — Aerophagia. — In  this  condition  aevere  atr 
tacks  of  noisy  eructations,  following  one  another  often  in  rapid  succession, 
occur.  When  violent  they  last  for  hours  or  days.  At  other  times  they  occur 
in  j)aroxysms,  depending  often  upon  mental  excitement.     They   are  more 

.commonly  observed  in  hysterical  women  and  neurasthenics,  but  also,  not  in- 
frecjuently,  in  children.  The  hysterical  nature  of  the  affection  is  sometimes 
testified  to  by  the  occurrence,  especially  in  children,  of  several  instances 
in  one  household.  The  expelled  gas  in  these  cases  is  atmospheric  air,  which 
is  swallowed  or  aspirated  from  without.  Sometimes  the  whole  process  may 
^^  be  clearly  observed,  but  in  other  instances  the  act  of  swallowing  may  be  al- 
most  or  quite  imperceptible. 

(d)  Nervous  Vomiting. — A  condition  which  is  not  associated  with  ana- 
tomical changes  in  the  stomach  or  with  any  state  of  the  contents,  but  is  due 
to  nervous  influences  acting  either  directly  or  indirectly  upon  the  centres 
presiding  over  the  act  of  vomiting.  The  patients  are,  as  a  rule,  women- 
usual  ly  brunettes — and  the  subject  of  more  or  less  marked  hysterical  mani- 
festations. A  special  feature  of  this  form  is  the  absence  of  the  preliminary 
nausea  and  of  the  straining  efforts  of  the  ordinary  act  of  vomiting.  It  is 
rather  a  regurgitation,  and  without  visible  effort  and  without  gagging  the 
mouth  is  lilleil  with  the  contc^nts  of  the  stomach,  which  are  then  sjMit  out. 
It  comes  on,  as  a  rule,  after  eating,  but  may  occur  at  irregular  intervals.  In 
some  cases  the  nutrition  is  not  impaired,  a  feature  which  may  give  a  clew  to 
the  true  nature  of  the  diseas(»,  as  there  may  be  no  other  hysterical  manifesta- 
tion prc»sent.  As  noted  by  Tuckwell,  it  may  occur  in  children,  and  Edsall 
suggests  that  this  riK'urring  vomiting  is  an  acid  intoxication,  as  in  some  cases 
acetone  and  diacetie  iicid  have  been  found  in  the  urine.  Treatment  with  full 
doses  of  biearljonate  of  soda  every  two  hours  has  iK^en  found  to  relieve  it. 
Nervous  vomiting  may  be  a  very  serious  condition.  We  have  had  at  least 
two  fatal  casc^.     In  souu^  instances,  after  jK^rsisting  for  weeks  or  months  at 

^  home,  the  patient  get.s  well  in  a  few  days  in  hospital.  In  other  instances  the 
course  is  protraettHl,  and  tlie  cases  are  among  the  most  trying  we  are  called 
U|)on  to  treat. 

A  tyjK?  of  vomiting  is  that  associated  with  certain  diseases  of  the  nervous 
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gygtem — ^particularly  locomotor  ataxia — forming  part  of  the  gastric  crises. 
Leyden  has  reported  cases  of  primary  periodic  vomiting,  which  he  regards 
as  a  neoTosis. 

(e)  Rumination;  Merycismus. — ^In  this  remarkable  and  rare  condition 
the  patients  regurgitate  and  chew  the  cud  like  ruminants.  It  occurs  in 
neurasthenic  or  hysterical  persons,  epileptics,  and  idiots.  In  some  patients 
it  is  hereditary.  There  is  an  instance  in  which  a  governess  taught  it  to  two 
children.  The  habit  may  persist  for  years,  and  does  not  necessarily  impair 
the  health. 

(/)  Spasm  op  the  Cardia. — Spasmodic,  usually  painful,  contraction  of 
the  circular  muscle  fibres  at  the  cardiac  orifice  may  follow  the  introduction 
of  a  sound,  hasty  eating,  or  the  taking  of  too  hot  or  too  cold  food.  It  may 
occur  in  tetanus  and  also  in  hysterical  and  neurasthenic  individuals,  especial- 
ly in  air  swallowers,  in  whom,  if  it  be  combined  with  pyloric  spasm,  it  may 
result  in  painful  gastric  distention — ^^^pneumatosis.*'  Here  the  spasm  may 
be  of  considerable  duration.  The  condition  is  rare  and  practically  not  of 
much  moment. 

(g)  Pyloric  Spasm. — This  is  usually  a  secondary  occurrence,  following 
Fuperacidity,  supersecretion,  ulcer,  or  the  introduction  into  the  stomach  of 
irritating  substances.  The  spasm  often  causes  pain  in  the  region  of  the 
pylorus  and  increased  gastric  peristalsis.  In  cases  where  tlie  spasm  is  com- 
bined with  superacidity  and  supersecretion  marked  dilatation  witli  atony  may 
follow.  Sometimes  the  pylorus  may  be  felt  as  an  oval,  hard  tumor,  which 
relaxes  under  the  fingers  as  gas  passes  through  it.  It  is  not  easy  to  distin- 
"fuish  organic  stricture  and  pylorospasm,  but  Einhom's  duodenal  bucket  will 
j>ass  the  latter,  and  the  thread  next  it  is  bile-stained. 

(h)  Atony  of  the  Stomach. — Motor  insufficiency  of  the  stomach  is  gen- 
erally due  to  injudicious  feeding,  to  organic  disease  of  the  stomach  itself,  or 
to  general  wasting  processes.  In  some  otherwise  normal  individuals  of  neu- 
rotic temperaments  an  atony  may,  however,  occur  which  possibly  dcserviMs  to 
lie  classed  among  the  neairoses.  The  symptoms  are  usually  tliose  of  a  moder- 
ate dilatation,  and  are  often  associated  with  marked  sensory  disturbances — 
feelings  of  weight  and  j)res8ure,  distention,  eructations,  and  so  forth. 

Great  care  must  be  taken  in  the  diagnosis  to  rule  out  all  other  possible 
causes. 

(i)  Insufficiency  or  Incontinence  of  the  Pylorus. — This  condition 
was  described  first  by  do  S6r6  and  later  by  Ehstein.  It  may  be  recognized  by 
the  rapid  passing  of  gas  from  the  stomach  into  the  bowel  on  attenijits  at 
inflation  of  the  former,  as  well  as  by  the  presence  of  bile  and  intestinal  con- 
tents in  the  stomach.    There  are  no  distinctive  clinical  symj)toiiis. 

(/)  Insufficiency  of  the  Cahdia. — This  condition  is  only  rwognized  by 
the  occurrence  of  eructations  or  in  rumination. 

Secretory  Neuroses. — (a)  IlvrEHAcnnTY;  Superacidity;  IIyperciilor- 
HYDRIA. — In  nervous  dysjwpsia  witli  hy}x^^acidity  of  the  gastric  juices  the 
8}Tnptoms  depend  upon  the  secretion  of  an  abnormally  acid  gastric  juic(i 
at  the  time  of  digestion.  Tliis  is  a  common  form  of  dyspepsia  in  young  and 
neurotic  individuals,  and  in  chlomtic  girls.  The  symptoms  are  very  variable. 
They  do  not,  as  a  rule,  immediately  follow  the  ingestion  of  food,  hut  occur 
one  to  three  hours  later,  at  the  height  of  digestion.     There  is  a  sense  of 
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weight  and  pressure,  sometimes  of  burning  in  the  epigastrium^  comiDonlj 
associated  with  acid  eructations.  If  vomiting  occurs,  the  pain  is  reliered. 
The  patient  is  usually  relatively  well  nourished,  and  the  appetite  is  often 
good,  though  the  sufferer  may  be  afraid  to  eat  on  account  of  the  anticipated 
pain.  Its  association  with  ulcer  has  been  referred  to.  There  is  commoolj 
constipation. 

(&)    SUPERSKCRETION,  INTERMITTENT  AND  CONTINUOUS. — ^ThlS  18  a  fonn 

of  dyspepsia  wliich  has  been  long  recognized,  but  specially  studied  by  Reicb- 
mann  and  others.  The  increased  flow  of  the  gastric  juice  may  be  intermit- 
tent or  continuous.  The  secretion  under  such  circumstances  is  usually  su- 
peracid, though  this  is  not  always  the  case.  The  periodical  form — the  giu- 
iroxynsis  of  Rossbach — may  be  quite  independent  of  the  time  of  digestion. 
Great  quantities  of  highly  acid  gastric  juice  may  be  secreted  in  a  very  smill 
space  of  time.  Such  cases  are  rare,  and  are  especially  associated  either  with 
profound  neurasthenia  or  with  locomotor  ataxia.  The  attack  may  last  for 
several  days.  It  usually  sets  in  with  a  gnawing,  unpleasant  sensation  in  the 
stomach,  severe  headache,  and  shortly  after  the  patient  vomits  a  clear,  watery 
secretion  of  such  acidity  that  the  throat  is  irritated  and  made  raw  and  sore. 
As  mentioned,  the  attacks  may  be  quite  independent  of  food.  Continwm 
supersecretion  is  more  common.  The  constant  presence  of  fluid  in  the  stom- 
ach, together  with  the  pyloric  spasm,  which  commonly  results  from  the  irri- 
tation of  the  overacid  gastric  juice,  are  followed  by  a  more  or  less  extensive 
dilatation.  Digestion  of  the  starches  is  retarded,  and  there  are  eructations 
of  acid  fluid  and  gastric  distress.  This  secretion  of  highly  acid  gastric  juice 
may  continue  when  the  stomach  is  free  from  food.  In  these  cases  pain, 
burning  acid  eructations,  and  even  vomiting,  occurring  during  the  night  and 
early  in  the  morning,  are  rather  characteristic. 

(c)  Nervous  Subacidity  or  Anacidity;  Achylia  Gastrica  Nervosa.— 
Lack  of  the  normal  amount  of  acid  is  found  in  chronic  catarrh,  and  particu- 
larly in  cancer.  As  Leube  has  shown,  a  reduction  in  the  normal  amount  of 
acid  may  exist  with  the  most  pronounced  symptoms  of  nervous  dyspepsia  and 
yet  the  stomach  will  be  free  from  food  within  the  regular  time.  A  ccmdition 
in  which  free  acid  is  absent  in  the  gastric  juice  may  occur  in  cancer,  in  ex- 
treme sclerovsis  of  the  mucous  membrane,  as  a  nervous  manifestation,  and 
occasionally  in  tabes.  In  mo^i  of  these  cases,  though  there  be  no  free  acid, 
yet  the  other  digestive  ferments — pej)sin  and  the  curdling  ferments — or  their 
z}Tiiogens  are  to  be  demonstrated  in  the  gastric  juice.  There  may,  however, 
be  a  complete  abs^mce  of  the  gai?tric  secretion.  To  these  castas  Einhom  has 
given  the  name  of  achylia  (ja^irica.  This  condition  was  at  first  thought  to 
occur  only  in  cases  of  total  atroj)hy  of  the  gastric  mucosa,  but  recent  observa- 
tions have  sliown  tliat  it  may  occur  as  a  neurosis.  In  a  case  of  Einhom's 
the  gai^tric  secretions  returned  after  five  years  of  total  achylia  gastrica. 

The  symptoms  of  subacidity.  or  even  of  achylia  gaatrica,  vary  greatly  in 
intensity;  they  may  be  almost  or  (juite  absent  in  cases  of  advanced  atrophy  of 
the  mucosa,  and,  as  a  rule,  are  not  marked  so  long  as  the  motor  activity 
of  the  stomach  remains  good.  If  atony,  however,  occurs  and  abnormal  fer- 
mentative j>rocc^ses  arise,  severe  gastric  and  intestinal  symptoms  may  follow. 
In  the  cases  associated  with  hysteria  and  neurasthenia,  even  though  the  food 
may  l)e  well  taken  care  of  by  the  intestines,  there  are  very  commonly  grave 
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sensory  disturbances  in  the  region  of  the  stomach,  in  addition  to  the  general 
Berroos  symptoms. 

Seniory  Henroses. — (a)  Hyperesthesia. — In  this  condition  the  pa- 
tjents  complain  of  fullness,  pressure,  weight,  burning,  and  so  forth,  during 
digestion,  just  such  symptoms  as  accompany  a  variety  of  organic  diseases  of 
the  stomach,  and  yet  in  all  other  respects  the  gastric  functions  appear  quite 
normal.  Sometimes  these  distressing  sensations  are  present  even  when  the 
gtomach  is  empty.  These  symptoms  are  usually  associated  with  other  mani- 
festations of  hysteria  and  neurasthenia.  The  pain  often  follows  particular 
articles  of  food.  An  hysterical  patient  may  apparently  suffer  excruciating 
pain  after  taking  the  smallest  amount  of  food  of  any  sort,  while  anything 
prescribed  as  a  medicine  may  be  well  borne.  In  severe  cases  the  patient 
may  be  reduced  to  an  extreme  degree  by  starvation. 

(h)  Gastralgia;  Gastrodynia. — Severe  pains  in  the  epigastrium,  parox- 
ysmal in  character,  occur  (1)  as  a  manifestation  of  a  functional  neurosis,  in- 
dependent of  organic  disease,  and  usually  associated  with  other  nervous  symp- 
toms (it  is  this  form  which  will  here  be  described) ;  (2)  in  chronic  disease 
of  the  nenous  system,  forming  the  so-called  gastric  crises;  and  (3)  in  or- 
ganic disease  of  the  stomach,  such  as  ulcer  or  cancer. 

The  functional  neurosis  occurs  chiefly  in  women,  very  commonly  in  con- 
nection with  disturbed  menstrual  function  or  with  pronounced  nervous  symp- 
toms. The  affection  may  set  in  as  early  as  puberty,  but  it  is  more  common  at 
the  menopause.  Anaemic,  constipated  women  who  have  worries  and  anxieties 
at  home  are  most  prone  to  the  affection.  .  It  is  more  frequent  in  brunettes  than 
in  blondes.  Attacks  of  it  sometimes  occur  in  rol)U8t,  healtliy  men.  More 
often  it  is  only  one  feature  in  a  condition  of  general  neurasthenia  or  a  mani- 
festation of  that  form  of  nervous  dyspepsia  in  which  the  gastric  juice  or 
hydrochloric  acid  is  secreted  in  excess.  I  am  very  skej)tical  as  to  the  existence 
of  a  gastralgia  of  purely  malarial  origin. 

The  symptoms  are  very  characteristic ;  the  patient  is  suddenly  seized  with 
severe  pains  in  the  epigastrium,  which  pass  toward  the  back  and  around 
the  lower  ribs.  The  attack  is  usually  independent  of  the  taking  of  food,  and 
may  recur  at  definite  intervals,  a  periodicity  which  has  given  rise  to  the  sup- 
position in  some  cases  that  the  affection  is  due  to  malaria.  The  most  marked 
periodicity,  however,  may  be  in  the  gastralgic  attacks  of  ulcer.  They  fre- 
quently come  on  at  night.  Vomiting  is  rare;  more  commonly  the  taking  of 
food  relieves  the  pain.  To  this,  however,  there  are  striking  exceptions.  Pres- 
sure upon  the  epigastrium  commonly  gives  relief,  but  deep  pressure  may  be 
painful.  It  seems  scarcely  necessary  to  separate  the  forms,  as  some  have 
done,  into  irritative  and  depressive,  as  the  cases  insensibly  merge  into  each 
other.  Stress  has  been  laid  upon  the  occurrence  of  painful  points,  but  they 
are  so  common  in  neurasthenia  that  very  little  importance  can  be  attributed 
to  them. 

The  diagnosis  offers  many  difficulties.  Organic  disease  either  of  the  stom- 
ach or  of  the  nervous  system,  particularly  the  gastric  crises  of  locomotor 
ataxia,  must  be  excluded.  In  the  case  of  ulcer  or  cancer  this  is  not  always 
easy.  The  fact  that  the  pain  is  most  marked  when  the  stomacli  is  empty  and 
is  relieved  by  the  taking  of  food  is  sometimes  regarded  as  patliognomonic  of 
simple  gastralgia^  but  to  this  there  are  many  exceptions,  and  in  ulcur  the 
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pains  may  be  relieved  on  eating.  The  prolonged  intervals  between  the  atUcb 
and  their  independence  of  diet  are  important  features  in  simple  gastralgia; 
but  in  many  instances  it  is  less  the  local  than  the  general  symptoms  of  the 
case  which  enable  us  to  make  the  diagnosis.  In  gall-stone  colic  jaundice  is 
frequently  absent,  and  in  any  long-standing  case  of  gastralgia,  in  which  the 
attacks  recur  at  intervals  for  years,  the  question  of  cholelithiasis  should  be 
considered.  There  may  be  hyperacidity  associated  with  gastric  atony.  Such 
a  case  may  be  treated  for  months  as  one  of  nervous  dyspepsia  until  a  more 
severe  attack  than  usual  is  followed  by  jaundice. 

(c)  Anomalies  of  the  Sense  of  Hunger  and  Repletion;  Bulimia.— 
Abnormally  excessive  hunger  coming  on  often  in  paroxysmal  attacks,  which 
cause  the  patient  to  commit  extraordinary  excesses  in  eating.  This  condition 
may  occur  in  diabetes  mellitus  and  sometimes  in  gastric  disorders,  particu- 
larly those  associated  with  supersecrction.  It  is,  however,  more  commonly 
seen  in  hysteria  and  in  psychoses.  It  may  occur  in  cerebral  tumors,  in 
Graves'  disease,  and  in  epilepsy. 

The  attacks  often  begin  suddenly  at  night,  the  patient  waking  with  a 
feeling  of  faintness  and  pain,  and  an  uncontrollable  desire  for  focd.  Some- 
times such  attacks  occur  immediately  after  a  large  meal.  The  attack  may 
be  relieved  by  a  small  amount  of  food,  while  at  other  times  enormous  quan- 
tities may  be  taken.  In  obstinate  cases  gastritis,  atony,  and  dilatation  fre- 
quently result  from  the  abuse  of  the  stomach. 

Akoria. — An  absence  of  the  sense  of  satiety.  This  condition  is  commonlv 
associated  witli  bulimia  and  polyphagia,  but  not  always.  The  patient  always 
feels  "empty."  There  are  usually  other  well-marked  manifestations  of  hys- 
teria or  neurasthenia. 

Anorexia  Nervosa, — This  condition,  which  is  a  manifestation  of  a  neurotic 
tenij)erament,  is  discussed  subsequently  under  the  general  heading  of  Hys- 
teria. 

Treatment  of  Neuroses  of  the  Stomach. — ^The  most  important  part  of 
the  treatment  of  nervous  dyspepsia  is  often  that  directed  toward  the  improve- 
ment of  the  general  physical  and  mental  condition  of  the  patient.  The  pos- 
sibility that  the  symptoms  may  be  of  reflex  origin  should  be  borne  in  mind. 
The  possibility  of  eye-strain,  cholelithiasis,  or  chronic  appendicitis  should  be 
considered.  A  large  proj)ortion  of  cases  of  nervous  dyspepsia  are  dependent 
upon  mental  and  physical  exhaustion  or  worry,  and  a  vacation  or  a  change 
of  scene  will  often  accomplish  what  years  of  treatment  at  home  have  failed 
to  do.  The  manner  of  life  of  the  patient  should  be  investigated  and  a  proper 
amount  of  physical  exercise  in  the  open  air  and  systematic  hydrotherapy 
insisted  uj)()n.  This  alone  Avill  in  some  cases  be  sufficient  to  cause  the  dis- 
appearance of  the  symptoms. 

Many  cases  of  n(Tvous  dyspepsia  with  marked  neurasthenic  or  hysterical 
symptoms  do  well  on  the  Weir  Mitchell  treatment,  and  in  obstinate  forms 
it  should  be  given  a  thorough  trial.  The  most  striking  results  are  perhaps 
seen  in  the  case  of  anorexia  nervosa,  which  will  be  referred  to  subsequently. 
It  is  also  of  vahio  in  nervous  vomiting. 

In  cardiac  spaj^m  care  slunihl  be  taken  to  eat  slowly,  to  avoid  swallowing 
too  large  morsels  or  irritating  substances.  The  methodical  introduction  of 
thick  sounds  may  be  of  value. 
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The  treatment  in  atony  of  the  stomach  should  be  similar  to  that  adopted 
in  moderate  dilatation — ^the  administration  of  small  quantities  of  food  at 
fieqnent  intervals;  the  limitation  of  the  fluids,  which  should  also  be  taken 
in  small  amounts  at  a  time ;  lavage.  Strychnine  in  full  doses  may  be  of 
nJue. 

In  the  distressing  cases  of  hyperacidity,  in  addition  to  the  treatment  of 
the  general  neurotic  condition,  alkalies  must  bo  employed  citlier  in  the  form 
of  magnesia  or  bicarbonate  of  soda.  These  should  be  given  in  large  doses 
and  at  the  height  of  digestion.  The  burning  acid  eructations  may  be  re- 
lieved in  this  way.  In  hyperacidity  and  hypersecretion  the  use  of  atropine 
frequently  gives  relief.  It  should  be  given  before  food  and  in  small  doses 
at  firet,  beginning  with  1/150  grain  (0.0004  gm.)  and  gradually  increas- 
ing. The  combination  of  bromide  and  codeia  is  sometimes  useful.  The 
diet  ehould  be  mainly  albuminous,  and  should  be  administered  in  a  non- 
irritating  form.  Stimulating  condiments  and  alcohol  sliould  be  avoided. 
Starches  should  be  sparingly  allowed,  and  only  in  most  digestible  forms. 
Fats  are  fairly  well  borne. 

Limiting  the  patient  to  a  strictly  meat  diet  is  a  valuable  procedure  in 
many  cases  of  dyspepsia  associated  with  hyperacidity.     The  meat  should  be 
taken  eitlier  raw  or,  if  an  insuperable  objection  exists  to  this,  very  slightly 
cooked.    It  is  best  given  finely  minced  or  grated  on  stale  bread.     An  ample 
dietary  is  31/4   ounces   (100  grams)    of  meat,  two  medium  slices  of  stale 
bread,  and  an  ounce  (30  grams)  of  butter.     This  may  be  taken  three  times 
a  day  with  a  glass  of  Apollinaris  water,  soda  water,  or,  what  is  just  as  sat- 
isfactory, spring  water.     The  fluid  should  not  be  taken  too  cold.    Tlie  use  of 
fats,  as  cream,  butter,  and  olive  oil,  is  often  of  value.     Special  care  should 
be  taken  in  the  examination  of  the  meat  to  guard  against  tape-worm  infec- 
tion, but  suitable  instructions  on  this  point  can  be  given.     This  is  sufticient 
for  an  adult  man,  and  many  obstinate  cases  yield  satisfactorily  to  a  month 
)r  six  weeks  of  this  treatment,  after  which  time  the  less  readily  digested 
irticles  of  food  may  be  gradually  added  to  the  dietary. 

In  supersecrction  the  use  of  the  stomach-tube  is  of  the  greatest  value.  In 
he  periodical  form  it  should  be  used  as  soon  as  the  attack  begins.  The 
tomach  may  be  washed  with  alkaline  solutions  or  solutions  of  nitrate  of 
ilver,  1  to  1,000,  may  be  used.  Where  this  is  impracticable  the  taking  of 
Ibuminous  food  may  give  relief.  One  of  my  patients  used  to  have  by  his 
e<1side  two  hard-boiled  eggs,  by  the  eating  of  whicli  nocturnal  attacks  were 
Ueviated.    Alkalies  in  large  doses  arc  also  indicated. 

In  cases  of  continued  supcrsecretion  there  are  usually  atony  and  dilata- 
ion.  Tlie  diet  here  should  be  much  as  in  superacidity,  but  sliould  be  adniin- 
stered  in  smaller  quantities  at  frequent  intervals.  Lavage  with  alkaline 
olutions  or  with  nitrate  of  silver  is  of  great  value.  To  relieve  pain  large 
uantities  of  bicarbonate  of  soda  or  magnesia  should  be  given  at  the  height 
f  digestion. 

In  suhacidity  a  carefully  regulated,  easily  digestible  mixed  diet,  not  too 
ich  in  albuminoids,  is  advisable.  Bitter  tonics  before  meals  are  sometimes 
•f  value.  In  achylia  gastrica  the  use  of  predigested  foods  and  of  hydro- 
hloric  acid  in  full  doses  may  be  of  assistance. 

In  marked  hyperesthesia,  beside  the  treatment  of  the  general  condition, 
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nitrate  of  silver  in  doses  of  gr.  14-V^  (0.016  to  0.032  gm.),  taken  in  three 
or  four  ounces  of  water  on  an  empty  stomachy  is  advised  by  Roeenheim. 
In  some  instances  rectal  feeding  may  have  to  be  resorted  to. 

For  pain  large  doses  of  alkalies  should  be  given,  of  which  the  light  mag- 
nesia and  bicarbonate  of  soda  are  the  best.  A  teaspoonful  of  either  or  of  a 
mixture  of  equal  parts  may  be  given  after  food  and  when  required.  A 
combination  of  potassium  bromide  (gr.  xv,  1  gm.)  with  codeia  (gr.  1/3, 
0.02  gm.)  is  sometimes  useful.  Opium  is  rarely  necessary,  but,  if  used,  should 
be  given  by  mouth. 

Chloroform  in  small  doses  or  Hoffman's  anodyne  will  sometimes  allay  the 
severe  pains.  The  general  condition  should  receive  careful  attention,  and  in 
many  cases  the  attacks  recur  until  the  health  is  restored  by  change  of  air 
with  the  prolonged  use  of  arsenic.  If  there  is  anaemia  iron  may  be  given 
freely.  Nitrate  of  silver  in  doses  of  gr.  %  to  %  in  a  large  claret-glass  of 
water  taken  on  an  empty  stomach  is  useful  in  some  cases. 

There  are  forms  of  nervous  dyspepsia  occurring  in  women  who  are  often 
well  nourislied  and  with  a  good  color,  yet  who  suffer — particularly  at  night— 
with  flatulency  and  abdominal  distress.  The  sleep  may  be  quiet  and  undis- 
turbed for  two  or  three  hours,  after  which  they  are  aroused  with  painful 
sensations  in  the  abdomen  and  eructations.  The  appetite  and  digestion  may 
appear  to  be  normal.  Constipation  is,  however,  usually  present  In  many 
of  these  patients  the  condition  seems  rather  intestinal  dyspepsia,  and  the 
distress  is  due  to  the  accumulation  of  gases,  the  result  of  excessive  putrefac- 
tion. The  fats,  starches,  and  sugars  should  be  restricted.  A  diastase  fer- 
ment is  sometimes  useful.  The  flatulency  may  be  treated  by  the  methods 
above  mentioned.  Naphthalin,  salicylate  of  bismuth,  and  salol  have  been 
recommended.  Some  of  these  cases  obtain  relief  from  thorough  irrigation 
of  the  colon  at  bedtime. 

In  all  forms  of  gastric  neurosis  special  care  should  be  taken  to  prevent 
constipation. 


G.    DISEASES   OF   THE   INTESTINES 

I.    DISEASES   OF   THE   INTESTINES  ASSOCIATED   WITH 

DIAKBHCEA 

CATARRHAL    ENTERITIS;    DIARRHCEA 

In  the  classification  of  catarrhal  enteritis  the  anatomical  divisions  of  the 
bowel  have  been  too  closely  followed,  and  a  duodenitis,  jejunitis,  ileitis,  tj'phli- 
tis,  colitis,  and  proctitis  have  been  recognized ;  whereas  in  a  majority  of  cases 
the  entire  intestinal  tract,  to  a  greater  or  lesser  extent,  is  involved,  some- 
times the  small  most  intensely,  sometimes  the  large  bowel;  but  during  life 
it  may  be  quite  impossible  to  say  which  portion  is  specially  affected. 

Etiology. — The  causes  may  be  either  primary  or  secondary.  Among  the 
causes  of  primary  catarrhal  enteritis  are:  (a)  Improper  food,  one  of  the  most 
frequent,  especially  in  children,  in  whom  it  follows  overeating,  or  the  in- 
gestion of  unripe  fruit.     In  some  individuals  special  articles  of  diet  will 
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always  produce  a  slight  diarrhoea,  which  may  not  be  due  to  a  catarrh  of  the 
mucosa,  but  to  increased  peristalsis  induced  by  the  offending  material.  (6) 
Various  toxic  substances.  Many  of  the  organic  poisons,  such  as  those  pro- 
duced in  the  decomposition  of  milk  and  articles  of  food,  excite  the  most 
intense  intestinal  catarrh.  Certain  inorganic  substances,  as  arsenic  and 
mercury,  act  in  the  same  way.  (c)  Changes  in  the  weather.  A  fall  in  the 
temperature  of  from  twenty  to  thirty  degrees,  particularly  in  the  spring  or 
autumn,  may  induce — ^how,  it  is  difficult  to  say — an  acute  diarrhoea.  We 
speak  of  this  as  a  catarrhal  process,  the  result  of  cold  or  of  chill.  On  the 
other  hand,  the  diarrhoeal  diseases  of  children  are  associated  in  a  very  special 
way  with  the  excessive  heat  of  summer  months,  (d)  Changes  in  the  con- 
rtitution  of  the  intestinal  secretions.  We  know  too  little  about  the  succus 
(ntericus  to  be  able  to  speak  of  influences  induced  by  change  in  its  quantity 
or  quality.  It  has  long  been  held  that  an  increase  in  the  amount  of  bile 
poured  into  the  bowel  might  excite  a  diarrhoea ;  hence  the  term  bilious  diar- 
rhoea, 80  frequently  used  by  the  older  writers.  Possibly  there  are  conditions 
in  which  an  excessive  amount  of  bile  is  poured  into  the  intestine,  increasing 
the  peristalsis,  and  hurrying  on  the  contents;  but  the  opposite  state,  a 
scanty  secretion,  by  favoring  the  natural  fermentative  processes,  much  more 
[  commonly  causes  an  intestinal  catarrh.  Absence  of  the  pancreatic  secre- 
I  tion  from  the  intestine  has  been  associated  in  certain  cases  with  a  fatty 
diarrhoea,  (c)  Nervous  influences.  It  is  by  no  means  clear  how  mental  states 
act  upon  the  bowels,  and  yet  it  is  an  old  and  trustworthy  observation,  which 
ererjr-day  experience  confirms,  that  the  mental  state  may  profoundly  affect 
tie  int^nal  canal.  These  influences  should  not  properly  be  considered 
under  catarrhal  processes,  as  they  result  simply  from  increased  peristalsis 
or  increased  secretion,  and  are  usually  described  under  the  heading  nervous 
diarrhcra.  In  children  it  frequently  follows  fright.  It  is  common,  too,  in 
adults  as  a  result  of  emotional  disturbances.  Canstatt  mentions  a  surgeon 
who  always,  before  an  important  operation,  had  watery  diarrhoea.  In  hys- 
terical women  it  is  w^en  as  an  occasional  occurrence,  due  to  transient  ex- 
ritenient,  or  as  a  chronic,  protracted  diarrhoea,  which  may  last  for  months 
or  even  years. 

Among  the  secondary  causes  of  intestinal  catarrh  may  be  mentioned :  (a) 
Infectious  diseases.  Dysentery,  cholera,  typhoid  fever,  pyaemia,  septicaemia, 
tukTcuIosis,  and  pneumonia  are  occasionally  associated  with  intestinal  ca- 
tarrh. In  dysentery  and  typhoid  fever  the  ulceration  is  in  part  responsible 
for  the  catarrhal  condition,  but  in  cholera  it  is  probably  a  direct  influence 
of  the  bacilli  or  of  the  toxic  materials  produced  by  them,  (b)  The  exten- 
sion of  inflammatory  processes  from  adjacent  parts.  Thus,  in  peritonitis, 
catarrhal  swelling  and  increased  secretion  are  always  present  in  the  mucosa. 
In  cases  of  invagination,  hernia,  tuberculosis,  or  cancerous  ulceration  catar- 
rhal processes  are  common,  (c)  Circulatory  disturbances  cause  a  catarrhal 
enteritis,  usually  of  a  very  chronic  character.  This  is  common  in  diseases 
of  the  liver,  such  as  cirrhosis,  and  in  chronic  afflictions  of  the  heart  and 
lungs — all  conditions,  in  fact,  which  produce  engorgement  of  the  torniinal 
branches  of  the  portal  vessels,  (d)  In  the  cachectic  conditions  met  with  in 
cancer,  profound  anaemia,  Addison's  disease,  and  Bright's  disease  intestinal 
catarrh  may  occur  as  a  tenninal  event. 
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Morbid  Anatomy. — It  is  rare  to  see  the  mucous  membrane  injected;  mon 
commonly  it  is  pale  and  covered  with  mucus.  In  the  upper  part  of  the  small 
intestine  the  tips  of  the  valvulae  conniventes  may  be  deeply  injected.  Even  in 
extreme  grades  of  portal  obstruction  intense  hyperemia  is  not  often  seen. 
The  entire  mucosa  may  be  softened  and  infiltrated,  the  lining  epithc4ium 
swollen,  or  even  shed,  and  appearing  as  large  flakes  among  the  intestinal 
contents.  This  is,  no  doubt,  a  post  mortem  change.  The  lymph  follicles  are 
almost  always  swollen,  particularly  in  children.  The  Peyer's  patches  may 
be  prominent  and  the  solitary  follicles  in  the  large  and  small  bo^el  mar 
stand  out  with  distinctness  and  present  in  the  centres  little  erosions,  the 
so-called  follicular  ulcers.  This  may  be  a  striking  feature  in  the  intestine 
in  all  forms  of  catarrhal  enteritis  in  children,  quite  irrespective  of  the  in- 
tensity of  the  diarrhcra. 

When  the  process  is  more  chronic  the  mucosa  is  firmer,  in  some  instances 
thickened,  in  others  distinctly  thinned,  and  the  villi  and  follicles  present  a 
slaty  pigmentation. 

Symptoms. — Acute  and  chronic  forms  may  be  recognized.  The  important 
sym})tom  of  both  is  diarrhoea,  which,  in  the  majority  of  instances,  is  the  sole 
indication  of  this  condition.  It  is  not  to  be  supposed  that  diarrhoea  is  in- 
variably caused. by,  or  associated  \^dth,  catarrhal  enteritis,  as  it  may  be  pro- 
duced by  nervous  and  other  influences.  It  is  probable  that  catarrh  of  the 
jejimum  may  exist  without  any  diarrhoea;  indeed,  it  is  a  very  common  cir- 
cumstance to  find  post  mortem  a  catarrhal  state  of  the  small  bowel  in  per- 
sons who  have  not  had  diarrhoea  during  life.  The  stools  vary  extremely  in 
character.  The  color  depends  upon  the  amount  of  bile  with  which  they  are 
mixed,  and  they  may  be  of  a  dark  or  blackish  brown,  or  of  a  light  yellow,  or 
even  of  a  grayish-white  tint.  The  consistence  is  usually  very  tliin  and 
watery,  but  in  sonic  instances  the  stools  are  pultaceous  like  thin  gruel.  Por- 
tions of  undigested  food  can  often  be  seen  (lienteric  diarrhoea),  and  flakes  of 
yellowish-brown  mucus.  Microscopically  there  are  innumerable  micro-or- 
ganisms, epithelium  and  mucous  cells,  crystals  of  phosphate  of  lime,  oxalate 
of  lime,  and  occasionally  cholestmn  and  Charcot's  crystals. 

Pain  in  the  abdomen  is  usually  present  in  the  acute  catarrhal  enteritis, 
particularly  when  due;  to  food.  It  is  of  a  colicky  character,  and  when  the 
colon  is  involved  there  may  be  tenc^smus.  More  or  less  tympanites  exists, 
and  there  are  gurgling  noises  or  borborygmi,  due  to  the  rapid  passage  of  fluid 
and  pis  from  one  part  to  another.  In  the  very  acute  attacks  there  may 
hv  vomiting.  Fever  is  not,  as  a  rule,  present,  but  there  may  be  a  slight  eleva- 
tion of  one  or  two  degrees.  The  api)etite  is  lost,  there  is  intense  thirst,  and 
the  tongue  is  dry  and  coated.  In  very  acute  cases,  when  the  quantity  of 
fluid  lost  is  great  and  the  pain  excessive,  there  may  be  collapse  symptoms. 
The  number  of  evaeuati(ms  varies  from  four  or  five  to  twenty  or  more  in  the 
course  of  the  day.  The  attack  lasts  for  two  or  three  days,  or  may  be  prolonged 
for  a  week  or  ten  days. 

Chronic  catarrh  of  the  bowels  may  follow  the  acute  form,  or  may  come  on 
gradually  as  an  indejx?n(lent  alTection  or  as  a  sequence  of  obstruction  in  the 
portal  circulation.  It  is  characterized  by  diarrhoea,  with  or  without  colic. 
lliQ  dejections  vary;  when  the  small  bowel  is  chiefly  involved  the  diarrhoea 
is  of  a  Henteric  character,  and  when  the  colon  is  affected  the  stools  are  thin 
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and  mixed  with  much  mucus.  A  special  form  of  mucous  diarrhoea  will  be 
enbeequently  described.  The  general  nutrition  in  these  chronic  cases  is 
greatly  disturbed;  there  may  be  much  loss  of  flesh  and  great  pallor.  The 
patients  arc  inclined  to  suffer  from  low  spirits^  or  hypochondriasis  may 
develop. 

Diagnodi. — It  is  important,  in  the  first  place,  to  determine,  if  possible, 
whether  the  large  or  small  bowel  is  chiefly  affected.  In  catarrh  of  the  small 
bowel  the  diarrhoea  is  less  marked,  the  pains  are  of  a  colicky  charactt»r,  bor- 
borygmi  are  not  so  frequent,  the  faces  usually  contain  portions  of  food, 
and  are  more  yellowish-green  or  grayish-yellow  and  flocculent  and  do  not  con- 
tain much  mucus.  When  the  large  intestine  is  at  fault  there  may  be  no  pain 
whatever,  as  in  the  catarrh  of  the  large  intestine  associated  with  tul)ercu- 
Iwis  and  Bright's  disease.  When  present,  the  pains  are  most  intense,  and, 
if  the  lower  portion  of  the  bowel  is  involved,  there  may  be  marked  tenesmus. 
The  stools  have  a  uniform  soupy  consistence ;  they  are  grayish  in  color  and 
granular  throughout,  with  here  and  there  flakes  of  mucus,  or  they  may  con- 
tain very  large  quantities  of  mucus. 

There  are  no  positive  symptoms  by  which  the  diagnosis  of  duodenitis  can 
be  made.  It  is  usually  associated  with  acute  gastritis  and,  if  the  process 
extends  into  the  bile-duct,  with  jaundice.  Neither  jejunitis  nor  ileitis  can 
be  separated  from  general  intestinal  catarrh. 

The  (keliao  Affection. — Under  this  heading  Gee  has  described  an  intestinal 
disorder,  most  commonly  met  with  in  children  between  the  ages  of  one  and 
five,  characterized  by  the  occurrence  of  pale,  loose  stools,  not  unlike  gruel  or 
oatmeal  porridge.  They  are  bulky,  not  watery,  yeasty,  frothy,  and  extremely 
offensive.  The  affection  has  received  various  names,  such  as  diarrhoea  alba  or 
diarrhm  chylosa.  It  is  not  associated  with  tuberculosis  or  other  hereditary 
disease.  It  begins  insidiously  and  there  are  progressive  wasting,  weakness, 
and  pallor.  The  belly  becomes  doughy  and  inelastic.  There  is  often  flatu- 
lency. Fever  is  usually  absent.  The  disease  is  lingering  and  a  fatal  termina- 
tion is  common.  So  far  nothing  is  known  of  the  pathology  of  the  disease, 
riwration  of  the  intestines  has  been  met  with,  hut  it  is  not  constant. 

Sprue  or  Fsilosis. — A  remarkable  disease  of  the  tropics,  characterized  by 
"a  iHX'uliar,  inflamed,  superficially  ulcerated,  exeetMlingly  sensitive  condition 
of  the  mucous  membrane  of  the  tongue  and  mouth ;  great  w'asting  and  anae- 
mia;-pale,  copious,  and  often  loose,  frequent,  and  frothy  fermenting  stools; 
ven-  generally  by  more  or  less  diarrhcra;  and  also  by  a  marked  tendency  to 
Hapise"  (Manson).  It  is  very  prevalent  in  India,  China,  and  Java.  Noth- 
in;,'  definite  is  known  as  to  its  cause. 

WTien  fully  established  the  chief  symptoms  are  a  disturbed  condition  of 
the  Iwwels,  pale,  yeasty-looking  stools,  a  raw,  bare,  sore  condition  of  the 
^"npie,  mouth,  and  gullet,  sometimes  with  actual  superficial  ulceration.  With 
th<f(i  pagtro-intestinal  symptoms  there  are  associated  anirniia  and  general 
*a.«ting.  It  is  very  chronic  with  numerous  relapses.  There  are  no  charac- 
^''rii^iic  anatomical  changes.  There  are  usually  ulcers  in  the  colon,  and  tlie 
Prcnch  think  it  is  a  form  of  dysentcTy. 

Manson  recommends  rest  and  a  milk  diet  as  curative  in  a  larpe  propor- 
tion of  the  cases.  The  monograph  by  Thin  and  the  article  by  Manson  in 
Allbutt  and  RoUeston's  System  give  very  full  descriptions  of  the  disease. 
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DIPHTHEROID    OR   CROUPOUS   ENTERITIS  H 

A  croupous  or  diphtheroid  iDflanimation  of  the  muco&a  of  the  small  a 
large  intestines  occurs   (a)   most  frequcBtlj  as  a  secondary  process  in  1 
infectious  diseases — pneumonia,  pyaemia  in  its  various  forms,  and  typhi 
fever;  (6)  as  a  terminal  pr<>cesa  in  many  chronic  affections,  such  as  Brighf 
di&easc,  cirrhosis  of  the  liver,  or  cancer;  and  (c)  as  an  effect  of  certain  poi 
— mercur}%  lead,  and  arsenic. 

There  are  tbrtx*  different  anatomical  pictures.  In  one  group  of  cases  f 
mucosa  presents  on  the  top  of  the  folds  a  thin  grayish-yellow  diphthera 
exudate  situated  upon  a  deeply  congested  base.  In  some  cases  all  grades  ii 
be  seen  ijetween  the  thinnest  film  of  superficial  necros^is  and  involvement 
the  entire  thickness  of  the  mucosa.  In  the  colon  similar  transversely 
ranged  areas  of  necrosis  are  seen  situated  ujion  hypersemic  patches,  and 
may  he  here  much  more  extensive  and  involve  a  large  portion  of  the  iri^ 
brane.  There  may  be  most  extensive  inflammation  without  any  involi 
ment  of  the  solitary  follicles  of  the  large  or  small  bowel. 

In  a  second  group  of  cases  the  membrane  has  rather  a  croupous  chai 
ter.  It  is  grayish-white  in  color,  more  flake-like  and  extensive,  limin 
perhaps,  to  the  caecum  or  to  a  portion  of  the  colon ;  thus,  in  several  cases 
pneumonia  I  found  this  flaky  adherent  false  membrane,  in  one  instance  for 
ing  patches  1  to  2  em,  in  diameter,  which  in  form  were  not  unlike  ni| 
crusts. 

In  a  third  group  the  affection  is  really  a  follicular  enteritis,  involvil 
the  solitary  glands,  which  are  sw^ollen  and  capped  with  an  area  of  dip 
theroid  necrosis  or  arc  in  a  state  of  suppuration.  Follicular  ulcers  are 
mon  in  this  form.  The  disease  may  run  its  course  without  any  sympt' 
and  the  condition  is  unexpectedly  met  with  post  mortem.  In  other  instani 
there  are  diarrhoea,  pain,  but  not  often  tenesmus  or  the  passage  of  bli 
stained  mucus.  In  the  toxic  cases  the  intestinal  8}Tnptom8  may  W  ' 
marked,  but  in  the  terminal  colitis  of  the  fevers  and  of  constitutional  affe 
tions  the  symptoms  are  often  trifling. 

Tht'  nh'^rative  colitis  of  cbnmie  disease  may  l»e  only  a  terminal  eve»t 
these  diphtheroid   processes. 

PHLEGMONOUS    ENTERITIS 

As  an  independent  affection  this  is  excessively  rare,  even  less  fre<pi< 
than  its  counterpart  in  the  stomach-  It  is  seen  occasionally  in  connectifl 
with  intussusception,  strangulated  hernia,  and  chronic  obstruction.  Api 
from  these  conditions  it  occurs  most  frequently  in  the  duodenum,  and  li 
to  suppuration  in  the  submueosa  and  abscess  formation.  Except  wheo 
soeiated  with  hernia  or  intussusception  the  affection  can  not  be  diagnoifl 
The  symptoms  usually  resemble  those  of  peritonitis. 

TTLCERATTTE   ENTERITIS 

In  addition  to  the  specific  ulcers  of  tuberculosis,  syphilis*  and  typW 
fever,  the  following  forms  of  idceration  occur  in  the  bowels: 
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FoUionlar  Xnoeration. — As  previously  mentioned,  this  is  met  with  very 
commonly  in  the  diarrhoeal  diseases  of  children,  and  also  in  the  secondary 
or  tenninal  inflammations  in  many  fevers  and  constitutional  disorders.  The 
dcere  are  small,  punched  out,  with  sharply  cut  edges,  and  they  are  usually 
limited  to  the  follicles.  With  this  form  may  be  placed  the  catarrhal  ulcers 
of  some  writers. 

Stercoral  nlcerSy  which  occur  in  long-standing  cases  of  constipation.  Very 
remarkable  indeed  are  the  cases  in  which  the  sacculi  of  the  colon  become 
filled  with  rounded  small  scybala,  some  of  which  produce  distinct  ulcers  in 
the  mucous  membrane.  The  faecal  masses  may  have  lime  salts  deposited  in 
them,  and  thus  form  little  enteroliths. 

ffimple  Xnoerative  Colitis. — Simple  idiopathic  or  innominate  ulcerative 
colitis  has  been  differentiated  from  amoebic  and  bacillary  dysentery  by  Hale 
White  and  others.  It  is  a  disease  of  adults,  of  unknown  origin.  The  sexes 
ire  equally  affected ;  of  177  cases  collected  by  Eric  Smith,  89  were  in  males. 
Some  patients  have  had  previous  bowel  trouble;  sometimes  there  have  been 
intermittent  attacks  of  diarrhoea  and  constipation.  When  established,  the 
main  features  are: 

(a)  Diarrhoea:  the  motions  very  frequent  in  the  day,  up  to  20  or  30, 
nsually  small,  bile-stained,  with  mucus  and  blood,  sometimes  mixed  with  the 
motion  or  separate.  There  may  be  clotted  lumps  of  blood,  or  the  blood  is 
nniformly  mixed,  and  the  motions  look  like  anchovy  sauce.  The  pain,  while 
severe,  is  usually  diffuse,  abdominal,  and  colicky,  and,  not  so  frequently,  in 
the  rectum.    Many  of  the  motions  pass  without  pain. 

(h)  Fever,  which  occurs  in  the  majority  of  the  cases^  though  severe 
forms  may  be  free  throughout. 

(c)  Wasting,  debility,  and  progressive  anaemia. 

The  disease  may  run  a  very  acute  course,  but  most  frequently  it  is 
chronic,  lasting  from  eight  weeks  to  three  or  four  months.  Transient  im- 
provement may  follow,  and  a  relapse.  Death  is  most  commonly  from  ex- 
haustion, occasionally  from  haemorrhage,  and  in  a  few  instances  from  per- 
foration. Post  mortem,  the  colon  is  dilated,  often  without  hypertrophied 
▼alls;  the  ulceration,  as  a  rule,  limited  to  it  and  very  extensive,  the  ulcers 
ranging  in  size  from  a  pin's  head  to  large  areas,  with  infiltrated,  rarely  un- 
dermined, edges.  The  Shiga  bacillus  is  not  present;  the  colon  bacilli  are 
found  in  various  forms,  but  no  one  organism  has  apparently  any  definite 
relation  to  the  disease.  • 

mceration  from  External  Perforation. — This  may  result  from  the  ero- 
sion of  new  groi\i;hs  or,  more  commonly,  from  localized  peritonitis  with  ab- 
*W8  formation  and  perforation  of  the  bowel.  This  is  met  with  most  fre- 
^ently  in  tuberculous  peritonitis,  but  it  may  occur  in  tho  abscess  which 
follows  perforation  of  the  appendix  or  suppurative  or  gangrenous  pancreatitis. 
Fatal  haemorrhage  may  result  from  the  perforation. 

Cancerous  Xncers. — In  very  rare  instances  of  multiple  cancer  or  sar- 
^^a  the  submucous  nodules  break  down  and  ulcerate.  In  one  case  the  ileum 
^iitained  eight  or  ten  sarcomatous  ulcers  secondary  to  an  extensive  sarcoma 
^  the  neighborhood  of  the  shoulder-joint. 

Solitary  XTlccr. — Occasionally  a  solitary  ulcer  is  met  with  in  the  caecum  or 
^lon,  which  may  lead  to  perforation.    Two  instances  of  ulcer  of  the  caecum, 
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both  with  perforatioe,  have  come  under  my  observation,  and  in  one  ingtftaoe 
a  simple  ulcer  of  the  colon  perforated  and  led  to  fatal  peritonitis. 

Diagnosis  of  Intestinal  Ulcers. — ^As  a  rule,  diarrhoea  is  present  in  all 
cases,  but  oxeeptionally  there  may  be  extensive  ulceration,  particularly  in  the 
email  bowel,  without  diarrha^a.  Very  limited  ulceration  in  the  colon  my 
be  associated  w^ith  fre<|ucnt  stools.  The  character  of  the  dejections  ig  of  ^i 
importance.  Pus,  shreds  of  tissue,  and  blood  are  the  most  valuable  imiici- 
tions.  Pus  occurs  most  frequently  in  connection  with  ulcers  in  the  large 
intestine,  but  when  the  bowe!  alone  is  involved  the  amount  is  rarely  great, 
and  the  passage  of  any  quantity  of  pure  pus  is  an  indication  that  it  has  carotf 
from  without,  most  commonly  from  the  rupture  of  a  pericsecal  abscess,  Of 
in  women  of  an  abscess  of  the  broad  ligament.  Pus  may  also  be  present  ift 
cancer  of  the  bowel,  or  it  may  be  due  to  local  disease  in  the  rectum.  A 
purulent  mucus  may  be  present  in  the  stools  in  cases  of  ulcer,  but  it  has  not 
the  same  diagnostic  value.  The  swollen,  sago-like  masses  of  mucus  which 
are  believed  by  some  to  indicate  follicular  ulceration  are  met  with  also  in 
mucous  colitis.  Haemorrhage  is  an  important  and  valuable  symptom  of 
ulcer  in  the  bowel,  particularly  if  profuse.  It  occurs  under  so  many  condi- 
tions that  taken  alone  it  may  not  be  specially  significant,  but  with  other 
coexisting  circumstances  it  may  be  the  most  important  indication  of  all. 

Fragments  of  tissue  are  occasionally  found  in  the  stools  in  ulcer,  particu- 
larly in  the  extensive  and  rapid  sloughing  in  dysenteric  processes.  Definite 
portions  of  mucosa,  shreds  of  connective  tissue,  and  even  bits  of  the  mnsou- 
lar  coat  may  be  found.  Pain  occurs  in  many  cases,  either  of  a  diffuse,  colicky 
character,  or  sometimes,  in  the  ulcer  of  the  colon,  very  limited  and  well 
defined. 

Perforation  is  an  accident  liable  to  happen  when  the  ulcer  extends  deep- 
ly. In  the  small  bowel  it  leads  to  a  localized  or  general  peritonitis.  Id  the 
large  intestine,  too,  a  fatal  peritonitis  may  result,  or,  if  perforation  takes* 
place  in  tlie  ]>osterior  wall  of  the  ascending  or  descending  colon,  the  produc- 
tion of  a  large  abscess  cavity  in  the  retro-peritoneum. 

Treatment  of  the  Freviotis  Conditions 

Acute  Dyspeptic  Biarrhoea. — All  solid  food  should  be  withheld.    If  ?(«»•] 
itiug  is  present  ice  may  be  given,  and  small  quantities  of  milk  and  sod^j 
water  may  be  taken.    If  the  attack  has  followed  the  eating  of  large  quanti- 
ties of  indigestible  material,  castor  oil  or  calomel  is  advisable,  but  u  aoi  j 
necessarv  if  the  patient  has  been  freely  purged.     If  the  pain  is  severe,  i^ 
drops  {L3  e.  c.)  of  laudanum  and  a  drachm    (4  c.  e.)    of  spirit  of  chloro- 
form may  he  given,  or,  if  the  colic  is  very  intense,  a  hypodermic  of  a  quaf* 
ter  of  a  grain  (0.016  gin,)  of  morphia.    It  is  not  well  to  check  the  diarrhea* 
unless  it  is  profuse,  as  it  usually  stops  spontaneously  within  forty-eight  honrp^ 
If  ]>ersi8tent,  the  aromatic  chalk  powder  or  large  doses  of  bismuth  (30  t^'  1'* 
grains,  "2>  gm.)  may  be  given.    A  small  enema  of  starch  (2  ounces,  GO  c.clt 
with  20  drops  (1*3  c.  c.)  of  laudanum,  every  six  hours,  is  a  most  yaluflWc 
remedy. 

Chronic  diarrhoea,  including  chronic  catarrh  and  ulcerative  enteritis.  J' , 
is  important,  in  the  first  place,  to  ascertain,  if  possible,  the  cause  and  whetb^  , 
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ulceration  is  present  or  not.  So  much  in  treatment  depends  upon  the  careful 
examination  of  the  stools — as  to  the  amount  of  mucus,  the  presence  of  pus, 
the  occnirence  of  parasites,  and,  above  all,  the  state  of  digestion  of  the  food — 
that  the  practitioner  should  pay  special  attention  to  them.  Many  patients 
Bimply  require  rest  in  bed  and  a  restricted  diet.  Chronic  diarrhoea  of  many 
months'  or  even  of  several  years^  duration  may  be  sometimes  cured  by  strict 
confinement  to  bed  and  a  diet  of  boiled  milk  and  albumen  water. 

In 'that  form  in  which  immediately  after  eating  there  is  a  tendency  to 
loose  evacuations  it  is  usually  found  that  some  one  article  of  diet  is  at  fault. 
The  patient  should  rest  for  an  hour  or  more  after  meals.  Sometimes  this 
alone  is  sufficient  to  prevent  the  occurrence  of  the  diarrhoea.  In  those  forms 
which  depend  upon  abnormal  conditions  in  the  small  intestine,  either  too 
rapid  peristalsis  or  faulty  fermentative  processes,  bismuth  is  indicated.  It 
must  be  given  in  large  doses — from  half  a  drachm  to  a  drachm  (2  to  4  gm.} 
three  times  a  day.  The  smaller  doses  are  of  little  use.  Naphthalin  prepara- 
tions here  do  much  good,  given  in  doses  of  from  10  to  15  grains  (1  gm.) 
four  or  five  times  a  day.  Larger  doses  may  be  needed.  Salol  and  the  sali- 
c}late  of  bismuth  may  be  tried. 

An  extremely  obstinate  and  intractable  form  is  the  diarrhoea  of  hysterical 
women.  A  systematic  rest  cure  will  be  found  most  advantageous,  and  if  a 
milk  diet  is  not  well  borne  the  patient  may  be  fed  exclusively  on  egg  al- 
bumen. The  condition  seems  to  be  associated  in  some  cases  with  increased 
peristalsis,  and  in  such  the  bromides  may  do  good,  or  preparations  of  opium 
may  be  necessary.  There  are  instances  which  prove  most  obstinate  and  resist 
all  forms  of  treatment,  and  the  patient  may  be  greatly  reduced.  A  change  of 
air  and  surroundings  may  do  more  than  medicines. 

In  a  large  group  of  the  chronic  diarrha^as  the  mischief  is  seated  in  the 
colon  and  is  due  to  ulceration.  Medicines  by  the  mouth  are  here  of  little 
value.  The  stools  should  be  carefully  watched  and  a  diet  arranged  which 
shall  leave  the  smallest  possible  residue.  Boiled  or  peptonized  milk  may  be 
given,  but  the  stools  should  be  examined  to  see  whether  there  is  an  excess  of 
food  or  of  curds.  Meat  is,  as  a  rule,  badly  borne  in  these  cases.  The  diar- 
rhoea is  best  treated  by  enemata.  The  starch  and  laudanum  should  be  tried, 
but  when  ulceration  is  present  it  is  better  to  use  astringent  injections.  From 
2  to  4  pints  of  warm  water,  containing  from  half  a  drachm  to  a  drachm 
(-  to  4  ^m.)  of  nitrate  of  silver,  may  be  used.  In  the  chronic  diarrhoea 
^hich  follows  dysentery  this  is  particularly  advantageous.  In  giving  large 
injections  the  patient  should  be  in  the  dorsal  position,  with  the  hips  ele- 
vated, and  it  is  best  to  allow  the  injection  to  flow  in  gradually  from  a  siphon 
H'-  In  this  way  the  entire  colon  can  be  irrigated  and  the  patient  can  retain 
^^>^  injection  for  some  time.  The  silver  injections  may  be  very  painful,  but 
they  are  invaluable  in  all  forms  of  ulcerative  colitis.  Acotate  of  lead, 
'•^racie  acid,  sulphate  of  copper,  sulphate  of  zinc,  and  salicylic  acid  may 
'*  used  in  1  per  cent,  solutions.  In  obstinate  cases  appendicostomy  should 
^^  done  and  the  bowel  irrigated  through  the  opening. 

In  the  intense  forms  of  choleraic  diarrhoea  in  adults  associated  with  con- 
^**nt  vomiting  and  frequent  watery  discharges  the  patient  should  be  given  at 
once  a  hypodermic  of  a  quarter  of  a  grain  of  morphia,  which  should  be  re- 
puted in  an  hour  if  the  pains  return  or  the  purging  persists.     This  gives 
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prompt  relief,  and  is  often  the  only  medicine  needed  in  the  attack.  The 
patient  should  be  given  stimulants,  and,  when  the  vomiting  is  allayed  by 
suitable  remedies,  small  quantities  of  milk  and  lime  water. 


n.    DIABBH(EAL   DISEASES   IN   OHILDBEN 

Children  are  particularly  susceptible  to  disorders  of  the  alimentary  tract 
Although  several  forms  are  recognized,  they  so  often  merge  the  one  into  the 
other  that  a  sharp  differentiation  is  impossible. 

General  Etiology. — Certain  factors  predispose  to  diarrhoea.  Age.— The 
largest  number  of  cases  occur  just  after  the  nursing  period;  the  highert 
mortality  is  in  the  second  half  of  the  first  year,  when  this  period  falls  in  the 
hot  weather;  hence  the  dread  of  the  "second  summer.*' 

Diet. — Diarrhoea  is  most  frequent  in  artificially  fed  babies.  Of  nineteen 
hundred  and  forty-three  fatal  cases  collected  by  Holt,  only  3  per  cent,  were 
breast-fed.  The  recent  agitation  for  pure  milk  in  the  large  cities  has  de- 
creased materially  tlie  number  of  diarrhoea  cases  among  bottle-fed  infants. 

Among  the  poor  the  bowel  complaint  comes  with  artificial  feeding,  and 
is  due  either  to  milk  ill-suited  in  quantity  or  poor  in  quality,  or  to  indigestible 
articles  of  diet.  Very  many  of  the  fatal  cases  have  been  fed  upon  condensed 
milk. 

Temperature. — The  relation  of  the  atmospheric  temperature  to  the  preva- 
lence of  the  disease  in  children  has  long  been  recognized.  The  mortality 
curve  begins  to  rise  in  May,  increases  in  June,  reaching  the  maximum  in 
July,  and  gradually  sinks  through  August  and  September.  The  maximum 
corre8])onds  closely  with  the  highest  mean  temperature,  yet  we  can  not  re- 
gard the  heat  itself  as  the  direct  agent,  but  only  as  one  of  several  factors. 
Thus  the  mean  tem])erature  of  June  is  only  four  or  five  degrees  lower  than 
that  of  July,  and  yet  the  mortality  is  not  more  than  one-third.  Seibort, 
who  has  carefully  analyzed  the  mortality  and  the  temperature  month  by 
month  in  New  York  for  ten  years,  fails  to  find  a  constant  relation  between 
the  degrees  of  heat  and  the  number  of  cases  of  diarrhoea.  Neither  barometric 
pressure  nor  humidity  ai)poars  to  have  any  influence. 

Bacteriology. — The  discovery  by  Duvall  and  Bassett,  working  at  the 
Thomas  Wilson  Sanitarium,  in  the  dejecta  of  children  suffering  from  sum- 
mer diarrhcea,  of  a  bacillus  apparently  identical  with  the  organism  shown 
by  Shiga  to  bo  the  cause  of  epidemic  dysentery  in  Japan,  has  awakened 
renewed  interest  in  the  relation  of  bacteria  to  these  disorders  in  children. 

The  Bockefeller  Institute  research  showed  that  this  organism  was  present 
in  a  large  number  of  cases  of  so-called  "summer  diarrhoea.^^  No  instances 
of  cholera  infantum  were  studied.  The  laboratory  studies  of  Martini  and 
Lentz,  Flexner,  Hiss,  Parke,  and  others  indicate  that  there  is  a  group  of 
closely  allied  forms  of  bacilli  differing  slightly  from  the  original  Shiga 
bacillus  in  their  action  on  certain  sugars  and  in  agglutinating  proj)ertie8. 

The  type  of  organisms  most  frequently  associated  with  the  diarrhoeas  of 
children  belongs  to  the  so-called  "acid  type,^^  and,  unlike  the  Shiga  cultures, 
ferments  mannite  with  acid  production. 

The  causal  connection  of  this  group  of  bacteria  with  all  the  diarrhceal 
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ilmtjes  of  children  has  not  been  proved.  In  tlie  hands  of  some  workers  they 
hiiTe  iMien  found  in  the  faL^ees  of  a  large  proportion  of  all  ca^^s  examined, 
md  also  less  frequently  in  the  sporadic  diarrlireas  occurring  throughout  the 
ym,    These  organisras  are  often  found  in  comparatively  small  numbcra, 

]  and  are  more  easily  isolated  from  nnicus  or  blood-stained  stools.  They  occur 
m  the  acute  primary  inteisiinal  infwtion  in  children,  in  subacute  infection 
without  pn.*vious  sympionis  coincident  with  or  following  other  acute  dis- 
6uch  as  measles,  pneumonia,  etc.,  and  in  the  terminal  intestinal  inlec- 
fol lowing  njalnutrition  or  maratiniue.  They  have  been  found  in  breast- 
fed infants  as  well  a^  bottle-babies. 
The  mode  of  entrance  of  the  organism  has  not  licen  dcteniiined.     Siuiul- 

I  taneous  outbreaks  of  many  cases  in  remote  parts  of  a  community  where  there 
fin  be  no  common  milk  su{iply,  and  occurrence  of  the  disease  in  breast-  and 

I  fondensed^nii Ik-fed  babies,  indicate  that  cow^s  milk  is  not  the  only  conveyor 
of  tie  infection^  and  point  to  Bonie  common  caime,  possibly  to  the  water,  as 

U  Mun  of  contamination,  although  dysentery  bacilli  have  not  yet  been  iso- 

PWrf  from  city  water. 

The  importance  of  other  organisms  mnst  not  be  overlooked.  Tlie  observa- 
lions  of  Escherieh  showed  the  remarkable  simplicity  of  bacteTial  flora  in  the 
iflU^ines  of  healthy  milk-fed  children,  liacierium  lattis  wrofjfftts  being  pres- 
ent in  the  upper  portion  of  the  bowel  and  BaficriuiH  eoli  vtimmnne  in  the 
iovor  bowel,  each  almost  in  pure  culture. 

Wlum  diarrhcea  is  set  up  the  nund^er  and  varieties  *if  liacteria  are  greatly 
iijcreaaed,  although  heretofore  no  fnrms  had  btvn  found  lu  l)ear  a  constant 
«f  s*(ieciiic  relationship  to  the  diarrha'al  fteces. 

Certain  diarrhn^as  in  children  are  apparently  induced  by  the  lactic  acid 
tiT]gansMn8  in  milk,  others  by  athm  or  proit'tts  havUIi,  and  others,  again,  by 
^\^v  j)^o(jenic  cocci  and  other  forms;  all  thet>c  bacteria  may  lie  associated  witJi 
tbedviiieutery  bacilli. 

There  is  considerable  evidence  to  su[)port  the  view  that  the  dentractive 
fesions  of  the  intestines  may  be  produced  by  the  Sirepiococru.f  ptforfenes  after 
&Q  iiMtial   infection  with  a  mcmlier  of  the  dysentery  grrmp. 

Xorbid  Anatomy. — in  mild  cases  there  may  be  only  a  slight  catarrhal 
iitlliug  of  the  mucosa  of  both  small  and  large  bowel,  with  enlargeiuent  of 
lb(' hiiijih  follicles.  The  mucous  membrane  may  be  irrcgidarly  congc^^ted ; 
often  this  is  most  marked  at  the  summit  of  the  folds.  The  sulmmcosa  is 
^mih  infiltrated  with  serum  and  small  round  cells.  In  more  severe  cases 
i^'t^mtion  may  take  place.  The  loss  of  substance  begins,  usually,  in  the 
Jii^coaa,  over  swollen  lymph  follicles.  About  the  ulcer  there  is  a  more  or  less 
d'Ktitictly  marked  inflammatory  zone.  The  destruction  of  tlie  tissue  is  lim- 
ltd  to  the  region  of  the  follieh's  and  becojues  progressive  by  the  union  of 
^^HTal  a<ljoining  ulcL-rs.  This  process  is  usually  confined  to  the  lower  bowel, 
*°^  niay  be  so  extensive  as  to  leave  only  ribbons  of  intact  ruucosa.  The  ulctTs 
^'^cr  jierforate.  Rarely  there  is  a  croupous  or  pseudo-membranous  enteritis 
*f^ming  the  lower  iliuiu,  colon,  and  rectum.  The  constant  features  are 
the  iucreased  secretion  of  mucus  and  the  lymphoid  hy|jerplasia.  The  nicsen- 
•^^c  glands  are  enlarged. 

Tlie  clianges  in  the  other  organs  are  neither  numerous  nor  charaeteristlc. 
bronchopneumonia  occurs  in  many  cases.     The  liver  is  often  fatty,  the 
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spleen  may  be  swollen.     Brain  lesions  are  rare;  the  membranes  and  Buk- 
stance  are  often  anaemic,  but  meningitis  or  thrombosis  is  very  uncommoD. 

Clinical  Forms. — Acute  Intestinal  Indigestion. — This  form  occurs  ii 
children  of  all  ages,  and  is  associated  with  improper  food.  The  symptom 
often  begin  abruptly  with  nausea  and  vomiting,  or,  especially  in  stronge 
children,  several  hours  or  a  day  or  two  after  the  disturbing  diet.  The  loci 
symptoms  are  colicky  pains,  moderate  tympanites,  and  diarrhoea.  The  stool 
are  four  to  ten  in  twenty-four  hours;  at  first  fsecal,  then  fluid,  with  moi 
or  less  mucus  and  particles  from  undigested  material.  There  is  no  blo» 
The  usual  intestinal  bacteria  are  found.  Occasionally,  when  there  is  mucu 
dysentery  bacilli  are  present.  There  is  always  fever.  It  is  rarely  very  hig 
and  never  continues.  The  pulse  may  be  rapid  and  the  prostration  marked  : 
very  young  or  weak  children.  These  symptoms  usually  subside  shortly  aft 
the  emptying  of  the  bowel. 

In  weakened  infants,  or  when  the  treatment  has  been  delayed  or  the  di 
remains  unchanged,  this  disturbance  may  lead  to  more  serious  eonditioE 
Attacks  of  intestinal  indigestion  tend  to  recur. 

Acute  Dyspepsia,  or  Fermentative  Diarrhcea. — ^This  form  is  chara 
terized  by  more  severe  constitutional  symptoms.  It  may  begin  after  an  i: 
testinal  indigestion  of  several  days  in  which  the  stools  are  fluid  and  offi* 
sive,  and  contain  undigested  food  and  curds.  In  other  cases  the  disease  se 
in  abruptly  with  vomiting,  griping  pains,  and  fever,  which  may  rapid 
reach  104^.105^P. 

Nervous  symptoms  are  usually  prominent.  The  child  is  irritable  ai 
sleeps  poorly.  Convulsions  may  usher  in  the  acute  symptoms  or  occur  late 
An  increasing  drowsiness,  ending  in  coma,  has  been  noted  in  many  ca« 
The  stools,  which  vary  from  four  to  twenty  in  twenty-four  hours,  soon  lo 
their  faecal  character  and  become  fluid.  Later  they  consist  largely  of  gre 
or  translucent  mucus.  An  occasional  fleck  of  blood  is  noticed  in  the  muci 
but  this  is  never  present  in  large  amounts. 

Microscopically,  besides  the  food  residue  and  mucous  strands  are  a  mo 
erate  number  of  leucocytes  and  red  blood-corpuscles.  Epithelial  cells  a 
found  with  numerous  bacteria. 

The  acute  symptoms  generally  pass  away  in  a  few  days  with  jndicio 
treatment.  Kelapses  are  frequent,  following  any  indiscretion.  The  atta 
may  be  the  ])eginning  of  severe  ileo-colitis. 

'Hiese  gastro-intestinal  intoxications  are  largely  confined  to  the  summ 
months  and  form  an  important  group  of  the  summer  diarrhoeas  of  ch 
dren. 

Cjiolkka  Infanti'M. — This  term  should  be  reserved  for  the  fulminatii 
form  of  jirastro-intestinal  intoxication.  The  typical  cases  are  rare  and  foi 
only  a  very  small  proportion  of  the  diarrha^al  diseases  of  infants.  The  disea 
sets  in  with  voniitin<r,  which  is  incessant  and  is  excitixi  by  an  attempt 
take  food  or  drink.  The  stools  are  profuse  and  frequent;  at  first  faecal 
charaetor,  brown  or  yellow  in  color,  and  finally  thin,  serous,  and  watei 
Th(»  stools  first  passed  are  \Qry  oflensive ;  subsequently  they  are  odorless.  T 
thin,  serous  st(X)ls  are  alkaline.  There  is  fever,  but  the  axillarj'  temperatu 
may  r('<rist(T  three  or  more  degrees  below  that  of  the  rectum.  From  t 
outset  there  is  marked  prostration;  the  eyes  are  sunken,  the  features  pinche 
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Qie  fontanelles  depressed^  and  the  skin  has  a  peculiar  ashy  pallor.  At  first 
restless  and  excited^  the  child  subsequently  becomes  heavy^  dull,  and  listless. 
He  tongue  is  coated  at  the  onset,  but  subsequently  becomes  red  and  dry.  As 
in  all  choleraic  conditions,  the  thirst  is  insatiable ;  the  pulse  is  rapid  and 
feeble,  and  toward  the  end  becomes  irregular  and  imperceptible.  Death  may 
occur  within  twenty-four  hours,  with  symptoms  of  collapse  and  great  eleva- 
tkm  of  the  internal  temperature.  Before  the  end  the  diarrhoea  and  vomit- 
ing may  cease.  In  other  instances  the  intense  symptoms  subside,  but  the 
child  remains  torpid  and  semi-comatose,  with  fingers  clutched,  and  there  may 
be  convulsions.  The  head  may  be  retracted  and  the  respirations  interrupted, 
irregular,  and  of  the  Chejme-Stokes  type.  The  child  may  remain  in  this  con- 
diticm  for  some  days  without  any  signs  of  improvement.  It  was  to  this 
group  of  symptoms  in  infantile  diarrhoea  that  Marshall  Hall  gave  the  terra 
"hydrencephaloid,^'  or  spurious  hydrocephalus.  As  a  rule,  no  changes  in  the 
brain  or  other  organs  are  found.  The  condition  of  sclerema  is  described  as 
a  eequel  of  cholera  infantum.  The  skin  and  subcutaneous  tissue  becomes 
hard  and  firm,  and  the  appearance  has  been  compared  to  that  of  a  half- 
frozen  cadaver. 

No  constant  organism  has  been  found  in  these  cases.  Baginsky  considers 
the  disease  the  result  of  the  action  on  the  system  of  the  poisonous  products 
of  decomposition  encouraged  by  the  various  bacteria  present — a  Fdulniss 
disease.  The  clinical  picture  is  that  produced  by  an  acute  bacterial  infec- 
tion, as  in  Asiatic  cholera. 

Diagnosis. — ^The  diagnosis  is  readily  made.  There  is  no  other  intestinal 
affection  in  children  for  which  it  can  be  mistaken.  The  constant  vomiting, 
the  frequent  watery  discharges,  the  collapse  symptoms,  and  the  elevated  tem- 
perature make  an  unmistakable  clinical  picture.  The  outlook  in  the  majority 
of  cases  is  bad,  particularly  in  children  artificially  fed.  Hyperpyrexia,  ex- 
treme collapse,  and  incessant  vomiting  are  the  most  serious  symptoms. 

Ileo-colitis  (EnterO'CoUtis,  Inflammatory  Diarrhoea). — In  this  form 
there  is  evidence  of  an  inflammatory  alteration  of  the  intestinal  wall,  usually 
of  the  lower  ileum  and  large  intestine.  Several  sub-varieties  are  recognized 
according  to  the  nature  and  site  of  the  lesions.  Many  of  the  cases  are  grafted 
on  the  simple  forms  above  described.  The  mucous  discharges  continue, 
mingled  with  food  residue  and  often  streaked  with  blood.  Pus  cells  are  nu- 
merous under  the  microscope.  The  temperature  remains  elevated  or  may  be 
remittent.  After  two  or  three  weeks  the  symptoms  gradually  subside,  the 
stools  become  fewer  in  number,  and  the  fsecal  character  returns. 

In  other  instances  the  severe  involvement  of  the  intestines  seems  evident 
within  a  few  hours  of  the  onset,  with  abdominal  pain,  vomiting,  and  fever. 
Blood  and  pus  may  be  present  in  nearly  ever>'  stool.  Tenesmus  is  frequent 
and  prolapsus  ani  is  not  uncommon.  In  severe  attacks  the  prostration  is 
marked,  the  tongue  is  dry,  the  mouth  covered  with  sordes,  and  death  may 
ensue  in  a  few  days  from  profound  sepsis,  or,  if  the  acute  stage  is  survived, 
the  patient  may  continue  desperately  ill  for  weeks,  gradually  recover,  or  die 
from  asthenia. 

Hapmorrhage  of  large  amounts  of  blood  is  extremely  rare.  Tlie  ap])ear- 
ance  of  bright  red  stains  on  the  napkin  indicates,  usually,  ulceration  of  the 
lower  bowel  or  rectum.    When  the  blood  is  dark  brown  the  lesion  is  in  the 
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ileum  or  near  the  valve.    The  extent  of  the  ulceration  can  not  be  accurately 
determined  by  the  quantity  of  the  blood  passed. 

Membranous-colitis  is  usually  only  to  be  distinguished  by  the  discovery 
of  the  membrane  in  the  rectum  through  a  speculum  or  in  prolapsus,  or  by 
the  passage  of  a  fragment  of  the  membrane  in  the  stools. 

Inflammation  of  the  colon  often  occurs  in  marantic,  infants.  It  may  con- 
sist of  a  catarrhal  or  follicular  inflammation  of  the  lower  bowel  without  de- 
structive lesion,  and  is  frequently  a  terminal  infection. 

Ileo-colitis  may  become  chronic  and  persist  for  months.     The  signs  o£ 
active  inflammation  subside;  there  is  little  pain  or  fever,  but  more  or  less 
mucus  remains  in  the  stools.     The  general  condition  of  the  child  suffer*. 
There  is  a  continuous  loss  in  weight;  the  skin  is  dry  and  hangs  in  folds  ^ 
nervous  symptoms  are  always  present.     There  may  be  stiffness  and  c<Hitrae— 
tion  of  the  extremities,  with  opisthotonos.     The  progress  of  the  disease  is 
irregular,  marked  by  short  periods  of  improvement.     Death  is  often  due  to  ^ 
relapse,  to  asthenia,  or  to   broncho-pneumonia.     In  many   of  these  cases, 
both  acute  and  chronic,  the  dysentery  bacilli  have  been  found  in  associatioim 
with  other  organisms. 

Prevention. — Unquestionably,  most  of  the  intestinal  disorders  of  children 
can  be  prevented.  In  many  of  our  large  cities  the  mortality  from  the  sum— 
mer  diarrhoeas  has  been  greatly  reduced  by  prophylactic  measures. 

The  infant  should  have  abundance  of  air-space  in  the  home,  with  plenty 
of  sunlight  and  fresh  air.    In  hot  weather   it  may  be  well  for  him  to  sleep 
out  of  doors,  day  and  night.    His  clothing  must  not  be  too  heavy  in  midsum- 
mer; often  only  a  binder  and  thin  dress.     This  clothing  should  be  altered 
with  every  change  of  the  temperature.     The  greatest  cleanliness  should  sur- 
round the  life  of  the  baby,  and  the  nursing-bottles  and  nipples  are  to  be 
boiled  each  day  and  kept  scrupulously  clean.     Breast-feeding  is  continued 
whenever  possible. 

With  bottle-babies,  in  warm  weather,  the  diet  should  be  reduced  in 
strength — i.  e.,  weaker  milk  mixtures  used  and  more  water  given.  In  all 
crowded  commimitics  the  milk  should  be  sterilized  or  pasteurized  during  the 
summer  months,  and  all  the  water  given  the  baby,  either  with  or  between 
the  nourishment,  boiled.  It  is  better  that  a  child  should  be  in  the  countr.* 
during  the  hot  weather,  but  when  this  is  impossible  the  various  parks  in  our 
large  cities  afford  much  relief. 

Treatment. — Hygienic  Management. — Even  after  the  illness  has  begun, 
much  can  be  done  by  hygienic  measures  to  diminish  the  severity.  Change  of 
air  to  seashore  or  mountain  is  often  followed  by  a  marked  improvement  in 
the  child's  condition.  The  patient  must  not  be  too  warmly  clad.  The  tem- 
perature may  be  lowered  and  nervous  symptoms  allayed  by  hydrotherapy. 
Baths,  warm  and  cool,  are  helpful.  Colon  irrigations  serve  the  double  pur- 
pose of  flushing  the  bowel  and  stimulating  the  nervous  system.  They  should 
be  given  cool  when  there  is  much  fever. 

Medicinal. — In  all  cases  of  diarrhoea  there  are  more  or  less  congestion  of 
the  intestinal  mucosa,  hypersecretion  of  mucus,  and  increased  peristalsis  due 
in  part  to  the  irritant  action  of  improper  food.  In  certain  forms  toxic  symp- 
toms from  the  al)sorjition  of  poisons  from  the  intestinal  tract  are  early  no- 
ticed.    In  other  instances   inflammatory  lesions  in  the  wall  of  the  bowel  are 
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present.  The  keynote,  then,  of  the  treatment  is  promptness.  Nature's  ef- 
fort to  remove  the  disturbing  cause  should  be  assisted,  not  cheeked,  and  care 
must  be  taken  to  introduce  food  that  will  afford  the  least  pabulum  for  the 
distarbing  bacteria. 

Castor  oil  and  calomel  are  to  be  preferred  as  purgatives,  especially  for 
infants.  A  drachm  (4  c.  c.)  of  the  former,  repeated,  if  necessary,  will  usu- 
aUy  sweep  the  intestinal  tract  and  relieve  the  irritation.  Where  there  is 
much  nausea  or  intet«tinal  fermentation,  calomel  is  indicated.  It  may  be 
given  in  divided  doses  at  short  intervals  until  one  or  two  grains  (0.065  or 
0.13  gra.)  have  been  taken,  or  until  the  characteristic  green  stools  appear. 
Very  early  in  the  attack,  if  nausea  is  a  marked  symptom,  nothing  relieves  so 
quickly  as  gastric  lavage  with  warm  water,  or  a  weak  soda  solution  when  there 
is  much  acidity.  In  older  children  a  large  draught  of  boiled  water  may  be 
substituted.  In  many  cases  irrigation  of  the  lower  bowel  with  large  quanti- 
ties of  salt  solution  flushes  the  colon,  removing  the  irritating  material,  and 
diminishes  the  absorption  of  toxins.  It  also  reduces  the  temperature  and 
allays  nervous  symptoms.  The  irrigating  fluid  should  be  cool  wlien  there  is 
much  fever.  The  infant  is  placed  in  the  dorsal  position  or  turned  a  little  to 
the  left,  with  hips  elevated,  and  the  fluid  from  a  fountain  syringe,  about 
three  feet  above  the  patient,  is  allowed  to  flow  into  the  rectum  through  a 
large  soft  rubber  catheter.  Usually  about  a  pint  can  be  retained  before  ex- 
pulsion. If  desired,  the  catheter  can  be  gently  pushed  into  the  bowel  as  it 
becomes  distended  with  fluid.  Two  or  three  quarts  should  be  used  at  one 
Jnigation,  which  may  be  repeated  several  times  in  twenty-four  hours  if  it  is 
beneficial. 

Where  there  is  ulceration  of  the  lower  bowel  various  astringents,  such  as 
alum,  witch  hazel  (one  or  two  teaspoonfuls  to  one  quart),  silver  nitrate, 
14,000,  or  a  weak  solution  of  permanganate  of  potassium,  may  be  used  as 
the  irrigating  fluid. 

When  there  is  much  loss  of  fluid  from  the  body  or  when  toxic  symptoms 
are  marked  infusion  of  normal  salt  solution  under  the  skin  may  be  tried. 
One  to  three  hundred  c.  c.  of  the  solution  can  be  readily  introduced.  This 
procedure  is  not  so  permanently  helpful  as  it  was  thought  to  be  some  years 
ago.    There  is  rarely  any  necessity  to  transfuse. 

Of  the  many  drugs  vaunted  as  intestinal  astringents  and  antiseptics,  bis- 
muth, either  as  subgallate  or  subnitrate,  has  proven  most  serviceable.  It 
should  not  be  given  until  the  disturbing  material  has  been  removed  and  the 
temperature  is  falling;  then  it  should  be  administered  in  large  doses,  5  to  10 
grains  (0.3  to  0.6  gm.)  every  hour,  until  there  is  discoloration  of  the  stools. 
In  some  cases  this  may  be  hastened  by  lac  sulphur  in  grain  doses.  Opium 
should  be  very  sparingly  used,  and  then  only  for  a  specific  purpose,  to  check 
excessive  peristalsis,  violent  colic,  or  very  numerous  passages.  It  may  be 
given  to  an  infant  as  Dover's  powder,  14-I  grain  (O.OIC  to  0.0C5  gm.) ;  or 
paregoric,  5-10  minims  (0.3  to  0.6  c.  c.)  every  four  hours;  or  morphia, 
hyiKMiermically,  1/200-1/50  grain  (0.00032  to  0.0013  gm.),  when  prompt 
action  is  desired.  Occasionally  it  is  well  to  combine  it  with  atropia,  1/1,000- 
1/250  grain.  The  bowels  should  not  be  locked  when  the  stools  are  foul  or 
the  temperature  is  high. 

In  all  cases  where  there  is  prostration  stimulants  are  indicateil.    Alcohol, 
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such  as  brandy  or  whisky,  %  to  1  ounce  in  twenty-four  hours  in  frequent 
doses,  diluted  six  to  ten  times  with  water,  or,  where  there  is  much  nansei, 
champagne  with  cracked  ice,  is  most  helpful.  Strychnine,  1/2OO-1/100 
grain  (0.0003  to  0.0006  gm.),  or  digitalin  in  similar  doses,  may  be  indicated 
Camphor  is  also  an  excellent  stimulant. 

Serum  Therapy. — Thus  far  the  results  of  serum  therapy  have  been  dis- 
appointing. Of  83  cases  collected  during  the  summer  of  1903  by  the  Rocke- 
feller Institute,  there  were  no  cures  which  could  be  certainly  ascribed  to  the 
serum,  nor  was  the  mortality,  as  compared  with  previous  years,  appreciably 
lowered  by  serum  prepared  from  either  the  so-called  acid  or  alkaline  type  of 
organism.  In  nearly  all  instances,  however,  in  which  the  serum  was  given 
several  days  had  elapsed  after  the  onset  of  the  illness.  It  was  only  in  the 
very  early  cases  that  any  improvement  at  all  was  noticed.  It  may  be  that 
an  earlier  trial  will  be  followed  by  better  results. 

Certainly  the  marked  reduction  in  the  mortality  in  adult  dysentery  in 
Japan,  reported  by  Shiga,  should  encourage  the  further  trial  of  this  treat- 
ment in  the  epidemic  diarrhoea,  as  no  ill  effects  whatever  have  been  ascribed 
to  its  use.    It  is  given  in  10-40  c.  c.  doses,  hypodermically. 

Diet. — The  dietetic  management  is.  of  the  utmost  importance.  In  acute 
cases  with  fever  the  milk,  whether  breast  or  cow's  milk,  and  all  its  modifica- 
tions, must  be  stopped  at  once.  It  is  best  to  give  the  infant  nothing  but 
water  for  several  hours,  it  may  be  for  two  or  three  days,  or  until  the  acute 
symptoms  subside;  a  cereal  water  may  then  be  substituted,  preferably  dextrin- 
ized,  to  which  may  be  added  egg  albumen,  broth,  or  beef  juice.  Preparations 
of  broth  and  beef  juice,  and  occasionally  a  weak  tea,  may  be  given.  The 
time  at  which  it  is  safe  to  return  to  a  milk  diet  varies  with  each  case,  and 
no  definite  rules  can  be  laid  down.  It  is  usually  better  to  defer  milk  until 
the  temperature  is  nearly  normal. 

If  the  stools  are  offensive  from  proteid  decomposition,  a  diet  consisting 
largely  of  carbohydrates — i.  e.,  barley  water — is  indicated;  whereas  proteid 
diet,  such  as  beef  juice  and  egg  albumen,  is  more  helpful  when  the  stools 
are  strongly  acid. 

Experience  has  shown  that  the  ingredient  in  the  milk  that  is  not  well 
homo  is  the  fat ;  hence  skimmed  milk,  diluted  or  partially  digested,  can  often 
l)(»  Haf(»ly  given  before  diluted  whole  milk.  Whey  is  often  helpful.  In  Ger- 
many buttermilk  has  been  widely  used  in  convalescence  from  intestinal  dis- 
tmbancos.  The  various  proprietary  foods,  or  condensed  milk  mixed  with 
water,  although  not  to  be  given  over  long  periods,  may  be  found  serviceable 
in  th(i  gradual  return  of  the  child  to  a  normal  diet. 

in  childn'n  from  three  to  seven  years  of  age  these  acute  derangements  are 
rarely  Hc»ri(>ii8,  and  usually  respond  promptly  after  purgation  and  restricted 
diet,  coiisiHting  largely  of  boiled  milk. 

It  muHt  !)(»  borne  in  mind  that  injudicious  treatment,  either  in  diet  or 
nuMli(»ati(m,  may  interrupt  what  otherwise  would  be  a  prompt  recovery  and 
bring  on  the  most  serious  intestinal  lesions.  The  chronic  cases,  both  in  in- 
fantrt  an<I  older  children,  especially  those  with  ileo-colitis  and  ulceration, 
prfHt*nt  unuHual  difficulties.  Each  case  must  be  studied  by  itself.  Food 
which  in  <ligc'Htod  in  the  upper  portion  of  the  intestinal  tract  is  preferable. 
Milk,  pn)}vrly  modified  with  cereal  water  or  predigested,  if  intelligently  pre- 
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jvribed,  offers  the  best  chance  of  success.  The  so-called  percentage  system  of 
milk  modification,  which  enables  the  physician  to  alter  at  will  the  propor- 
tion of  fat  or  carbohydrate  present  in  the  milk  mixture,  is  of  great  service  in 
feeding  these  long-standing  cases. 

Care  must  be  taken  not  to  over-feed,  although  occasionally,  when  there  is 
lersistent  anorexia,  gavagc  may  be  necessary.  This  is  best  accomplished 
hrough  a  nasal  tube.  Some  infants  will  retain  food  given  through  a  catheter 
hen  they  will  vomit  the  same  mixture  taken  from  a  bottle.  Beef  juice  or 
Qe  of  the  beef-peptone  preparations  is  frequently  useful.  They  should 
[ways  be  given  with  considerable  fluid.  In  a  large  majority  of  instances 
Iceration  is  confined  to  the  large  intestine,  and  can  be  reached  by  local 
reatment.  Irrigations  which  fiush  the  injured  surface  are  of  service.  They 
lould  !)e  discontinued  if  much  exhaustion  follows,  but  this  is  rare. 

No  very  definite  results  have  followed  the  various  astringent  preparations 
^commended.  Probably  warm  salt  or  weak  soda  solutions  are  as  useful. 
ilver  nitrate  is  stimulating  and  healing  where  the  ulcerations  are  in  the 
jctum.  In  great  local  irritation  and  tenesmus,  enemata  (2  ounces,  60  c.  c.) 
f  flaxseed  or  starch,  with  2  to  5  drops  (0.12  to  0.3  c.  c.)  of  laudanum,  are 
nothing  and  beneficial. 

Treatment  of  Cholera  Infantum. — In  cholera  infantum  serious 
nnptoms  may  occur  with  great  rapidity,  and  here  the  incessant  vomiting 
nd  frequent  purging  render  the  administration  of  remedies  extremely  diffi- 
alt.  Irrigation  of  the  stomach  and  large  bowel  is  of  groat  service,  and  when 
he  fever  is  high  ice-water  injections  may  be  used,  or  a  graduated  bath.  As 
a  the  acute  choleraic  diarrha?a  of  adults,  morphia  hypodermically  is  the 
emedy  which  gives  greatest  relief,  and  in  the  conditions  of  extreme  vomiting 
nd  purging,  with  restlessness  and  collapse  symptoms,  this  drug  alone  com- 
lands  the  situation.  A  child  of  one  year  may  be  given  from  1/100  to  1/80 
f  a  grain  (0.00065  to  0.0008  gm.)  to  be  repeated  in  an  hour,  and  again  if 
ot  better. 

In  all  cases  of  diarrhoea  convalescence  requires  very  careful  management 
in  infant  which  has  suffered  from  a  severe  attack  should  be  especially 
atched  throughout  the  remainder  of  the  hot  weather.  During  this  time  it 
5  rarelv  safe  to  return  to  a  full  diet. 


m.    APPENDICITIS 

Inflammation  of  the  vermiform  appendix  is  the  most  important  of  acute 
atestinal  disorders.  Formerly  the  "iliac  phlegmon"  was  thought  to  be  due 
3  disease  of  the  ca?cum — typhlitis — or  of  the  peritoneum  covering  it — peri- 
vphlitis;  but  we  now  know  that  with  rare  exceptions  the  ca^um  itself  is  not 
ffected,  and  even  the  condition  formerly  described  as  Ftercoral  typhlitis  is  in 
eality  appendicitis.  The  contribution  of  Fitz  in  18S()  served  to  put  the 
ihole  question  on  a  rational  basis.  For  historical  and  special  det^iils  the 
eader  is  referred  to  the  monograph  of  Kelly  and  Hurdon. 

Etiology* — The  exciting  causes  of  appendicitis  are  not  always  evident. 
Vn  infection  is  the  essential  factor.  The  lumen  of  the  appendix  forms  a 
ort  of  test-tube,  in  which  the  fa?ces  lodge  and  are  with  difficulty  discharged. 
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80  that  the  mucosa  is  liable  to  injury  from  retention  of  the  secretions  or  from 
the  presence  of  inspissated  faeces  or  occasionally  foreign  bodies.  In  some  in- 
stances the  appendicitis  is  a  local  expression  of  a  general  infection.  The 
causes  of  the  undoubted  increase  of  the  disease  are  not  known ;  some  have 
attributed  it  to  the  prevalence  of  influenza.  By  others  the  poison  of 
rheumatic  fever  is  believed  to  be  a  cause,  and  just  as  it  may  excite  tonsil- 
litis,  so  it  may  cause  inflammation  of  the  lymphatic  tissues  of  the  appendix. 
It  is  remarkable,  too,  that  there  may  be  two  or  three  cases  of  appendicitis  at 
the  same  time  in  one  family.  The  acute  catarrhal  form  may  be  associated 
with  pneumonia  or  typhoid  fever  or  any  of  the  acute  infections.  Direct  in- 
jury, as  in  straining  and  heavy  lifting,  is  an  occasional  exciting  cause. 

The  BACTEUiOLOGY  of  thc  disease  is  most  varied.  The  Bacillus  colt  is 
present  in  a  large  number  of  cases,  and  the  pyogenic  organisms,  particularly 
the  Streptococcus  pyogenes.  The  disease  may  be  produced  experimentally  in 
rabbits  by  the  intravenous  injection  of  pneumococci  and  other  organisms; 
Poynton  and  Paine  have  caused  it  with  the  organism  isolated  from  rheu- 
matic cases. 

Age. — Appendicitis  is  a  disease  of  young  persons,  50  per  cent,  of  the  cases 
occurring  l)efore  the  twentieth  year.  It  has  been  met  with  as  early  as  the 
seventh  week,  but  it  is  rarely  seen  prior  to  the  fifth  year.  Of  1,223  cases  at 
the  Johns  Hopkins  Hospital  only  9  cases  were  under  5  years,  59  in  chil- 
dren under  10,  140  between  11  and  15,  199  between  16  and  20,  and  255 
between  21  and  25   (Churchman). 

Sex. — It  is  about  equally  common  in  males  and  in  females. 

Occupation. — Persons  whose  work  necessitates  the  lifting  of  heavy 
weights  seem  more  prone  to  the  disease.  Trauma  plays  a  very  definite  role, 
and  in  a  number  of  cases  the  symptoms  have  followed  very  closely  a  fall  or  a 
blow. 

Indiscretions  in  diet  are  very  prone  to  bring  on  an  attack,  particularly  in 
the  recurring  form  of  the  disease,  in  which  pain  in  the  appendix  region  not 
infrecjuontly  follows  the  eating  of  indigestible  articles  of  food. 

Varieties. — McCarty  from  a  study  of  5,000  appendices  removed  at  the 
Mayo  clinic  makes  the  following  classification: 

(a)  Appendicitis  catakriialis  acuta,  a  condition  in  which  the  mucosa 
is  infiltrated  with  leucocytes  and  congested  with  inflammatory  reaction  in  the 
lymph  follicles  and  lymphatic  tissues  of  the  submucosa. 

(h)  Appendicitis  catarfjtalis  chronica,  following  repeated  mild  or 
severe  acute  catarrh,  marked  ])y  increase  of  scar  tissue,  and  distortion  of  the 
normal  re<;ularity  of  the  structure.     Blood  pigment  is  often  present. 

(r)  Appendicitis  purulenta  nechotica,  an  advanced  stage  of  the  acute 
catarrhal  condition,  plus  the  formation  of  intramural  abscesses,  necrosis,  and 
perforation. 

(d)  Peri-appendicitis  acuta,  an  extension  to  the  peritoneum  of  thc 
conditions  just  described. 

(e)  Obliteration,  a  condition  of  the  lumen,  the  result  of  destruction  of 
the  mucosa  and  the  formation  of  scar  tissue,  occurring  in  about  24  per  cent, 
of  all  cases,  and  an  inflammatory,  not  an  involutionary,  process. 

There  are  cases,  too,  in  w^hich  the  appendix  becomes  sphacelated  en  masse, 
and  may  slough  oflf. 
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Fecal  Concretions.— The  lumen  of  the  appendix  may  contain  a  mould  of 
faecos,  which  can  readily  be  squeezed  out.  Even  while  soft  the  contents  of  the 
tube  may  be  moulded  in  two  or  three  sections  with  rounded  ends.  Concretions 
—enteroliths,  coproliths — are  also  common.  Of  700  cases  of  foreign  bodies 
there  were  45  per  cent,  of  faecal  concretions  (J.  F.  Mitchell).  The  entero- 
liths often  resemble  date  stones  in  shape.  The  importance  of  these  concre* 
tions  is  shown  by  the  great  frequency  with  which  they  are  found  in  all  acute 
inflammations  of  the  appendix. 

Foreign  Bodies. — Of  1,400  cases  of  appendicitis  collected  by  J.  F.  Mitchell 
these  were  present  in  7  per  cent. ;  in  28  cases  pins  were  found.  It  is  well  to 
bear  in  mind  that  some  of  the  concretions  bear  a  very  striking  resemblance 
to  cherry  and  date  stones. 

Symptoms. — In  a  large  proportion  of  all  cases  of  acute  appendicitis  the 
following  symptoms  axe  present:  (a)  Sudden  pain  in  the  abdomen,  usually 
referred  to  the  right  iliac  fossa;  (6)  fever,  often  of  moderate  grade;  (c) 
gastro-intestinal  disturbance — nausea,  vomiting,  and  frequently  constipation; 
(d)  tenderness  or  pain  on  pressure  in  the  appendix  region. 

Pain. — A  sudden,  violent  pain  in  the  abdomen  is,  according  to  Fitz,  the 
most  constant,  first,  decided  symptom  of  perforating  inflammation  of  the  ap- 
pendix, and  occurred  in  84  per  cent,  of  the  cases  analyzed  by  him.  In  fully 
half  of  the  cases  it  is  localized  in  the  right  iliac  fossa,  but  it  may  be  central, 
diffuse,  but  usually  in  the  right  half  of  the  abdomen.  Even  in  the  cases  in 
which  the  pain  is  at  first  not  in  the  appendix  region  it  is  usually  felt  here 
within  thirty-six  or  forty-eight  hours.  It  may  extend  toward  the  perineum 
or  testicle.  It  is  sometimes  very  sharp  and  colic-like,  and  cases  have  been 
mistaken  for  nephritic  or  for  biliary  colic.  Some  patients  speak  of  it  as  a 
sharp,  intense  pain — serous-membrane  pain;  others  as  a  dull  ache — connec- 
tive-tissue pain.  While  a  very  valuable  symptom,  pain  is  at  the  same  time 
one  of  the  most  misleading.  Some  of  the  forms  of  recurring  pain  in  the 
appendix  region  Talamon  has  called  appendicular  colic.  The  condition  is 
believed  to  be  due  to  partial  occlusion  of  the  lumen,  leading  to  violent  and 
irregular  peristaltic  action  of  the  circular  and  longitudinal  muscles  in  the 
expulsion  of  the  mucus. 

Fever. — Fever  is  always  present  in  the  early  stage,  even  in  the  mildest 
forms,  and  is  a  most  important  feature.  J.  B.  Murphy  states  that  he  would 
not  operate  on  a  case  in  which  he  was  confident  that  no  fever  had  been  present 
in  the  first  thirty-six  hours  of  the  disease.  An  initial  chill  is  very  rare.  The 
fever  may  be  moderate,  from  100°  to  102° ;  sometimes  in  children  at  the 
\QTy  outset  the  thermometer  may  register  above  103.5°.  The  thermometer 
is  one  of  the  most  trustworthy  guides  in  the  diagnosis  of  acute  appendicitis. 
Ap})endicular  colic  of  great  severity  may  occur  without  fever.  When  a 
localized  abscess  has  formed,  and  in  some  very  virulent  cases  of  general 
peritonitis,  the  temperature  may  be  normal,  but  at  this  stage  there  are  other 
symptoms  which  indicate  the  gravity  of  tlie  situation.  The  pulse  is  quick- 
ened in  proportion  to  tlie  fever. 

Gastro-intestinal  Distukhance. — The  tongue  is  usually  furred  and 
moist,  seldom  dry.  Nausea  and  vomiting  are  symptoms  which  may  be  absent, 
but  which  are  commonly  present  in  the  acute  perforative  cases.  The  vomit- 
ing rarely  persists  beyond  the  second  day  in  favorable  cases.     Constipation 
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]s  the  rule,  but  the  attack  may  set  in  with  diarrhoea,  particularly  in  Ail- 
dren. 

Local  Signs. — Inspection  of  the  abdomen  is  at  first  n^ative;  there  is 
no  distention^  and  the  iliac  fosssB  look  alike.    On  palpation  there  are  usually 
from  the  outset  two  important  signs — namely,  great  tension  of  the  right  rec- 
tus muscle,  and  tenderness  or  actual  pain  on  deep  pressure.     The  muscular 
rigidity  may  be  so  great  that  a  satisfactory  examination  can  not  be  made  with- 
out an  anaesthetic.    McBumey  has  called  attention  to  the  value  of  a  localized 
point  of  tenderness  on  deep  pressure,  which  is  situated  at  the  intersection  of 
a  line  drawn  from  the  navel  to  the  anterior-superior  spine  of  the  ilimn, 
with  a  second,  vertically  placed,  corresponding  to  the  outer  edge  of  the  right 
rectus  muscle.     Firm,  deep,  continuous  pressure  with  one  finger  at  this  spot 
causes  pain,  often  of  the  most  exquisite  character.     In  addition  to  the  ten- 
derness, rigidity,  and  actual  pain  on  deep  pressure,  there  is  to  be  felt,  in  a 
majority  of  the  cases,  an  induration  or  swelling.     In  some  cases  this  is  a 
boggy,  ill-defined  mass  in  the  situation  of  the  csscum;  more  commonly  the 
swelling  is  circumscribed  and  definite,  situated  in  the  iliac  fossa,  two  or  three 
fingers'  breadth  above  Poupart's  ligament.    Some  have  been  able  to  feel  and 
roll  beneath  the  fingers  the  thickened  appendix.     The  later  the  case  comes 
under  observation  the  greater  the  probability  of  the  existence  of  a  well- 
marked  tumor  mass.     It  is  not  to  be  forgotten  that  there  may  be  neither 
tumor  mass  nor  induration  to  be  felt  in  some  of  the  most  intensely  virulent 
case*  of  jKTforative  appendicitis.     The  pain  may  be  mistaken  for  that  of 
hip  joint  disease. 

In  addition  may  be  mentioned  great  irritability  of  the  bladder,  which 
may  bo  a  very  early  symptom.  The  urine  is  scanty  and  often  contains  al- 
bumin and  indican.  The  attitude  is  somewhat  suggestive,  the  decubitus 
18  dorsal,  and  the  right  leg  is  semi-fiexed.  Examination  per  rectum  in  the 
early  stages  rarely  gives  any  information  of  value.  The  symptoms  may  be 
entirely  pelvic  when  the  appendix  dips  over  the  brim  and  the  inflamed  area 
is  in  direct  contact  with  the  uterine  adnexa. 

Lkitocytosis. — The  blood  picture  is  of  value  equal  to  the  pulse  and  tem- 
perature. As  a  rule,  in  acute  attacks  there  is  a  leucocytosis  of  12,000  to 
15,000,  chiefly  of  the  polynuclears.  In  mild  catarrhal  cases  there  may  be  no 
increase.  Usually  the  degree  is  an  expression  of  the  peritoneal  irritation.  A 
low  h'ucoc'vtosip  or  a  leucopenia  with  increase  in  the  mononuclear  neutro- 
phil's, what  is  called  Amette^s  blood  picture,  is  an  indication  of  a  virulent 
infection. 

Alhuininurirt  is  common.  Sometimes  there  is  an  acute  nephritis,  and 
DiiMilaro.v  has  ilcseribcd  an  acute  toxic  form.  He  thinks  that  the  kidneys 
am  not   inl'ntiui'ntly  damaged  in  the  disease. 

'rin'n*  arc  thrive  possibilities  in  any  case:  (1)  Gradual  recovery,  (2)  the 
fornmlion  ol'  a  hn-al  abscess,  and  (3)  general  peritonitis. 

|{i:r(»vi:i(V  is  tlie  rule  in  the  mild  catarrhal  cases.  The  pain  lessens  at 
tho  v\u\  (»f  the  second  or  third  day,  the  temperature  falls,  the  tongue  be- 
ciuiurt  eh'aner,  the  vomiting  ceases,  the  local  tenderness  is  less  marked,  and 
iUv  howeirt  are  moved.  By  the  end  of  a  week  the  acute  symptoms  have  sub- 
»ii\h  d.     So  liahh»  is  the  attack  to  recur  tliat  relapsing  appendicitis  is  spoken  of. 

I.iu  VI.  AhscKHH  FouMATiON. — As  a  result  of  ulceration  and  perforation. 
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•MDctimes  following  the  necrosis,  by  the  end  of  the  fourth  or  fifth  day  there 

is  an  extensive  area  of  induration  in  the  right  iliac  fossa,  with  great  tender- 

ness,  and  operations  have  shown  that  even  at  this  very  early  date  an  abscess 

carity  may  have  formed.     Though  as  a  rule  the  fever  becomes  aggravated 

with  the  onset  of  suppuration,  this  is  not  always  the  case.     The  two  most 

important  elements  in  the  diagnosis  of  abscess  formation  are  the  gradual 

increase  of  the  local  tumor  and  the  aggravation  of  the  general  symptoms. 

Xowadays,  when  operation  is  so  frequent^  we  have  opportunities  of  seeing  the 

abscess  in  various  stages  of  development.    Quite  early  the  pus  may  lie  between 

the  cflscum  and  the  coils  of  the  ileum,  with  the  general  peritoneum  shut  off 

by  fibrin,  or  there  is  a  sero-fibrinous  exudate  with  a  slight  amount  of  pus 

between  the  lower  coils  of  the  ileum.    The  abscess  cavity  may  be  small  and 

lie  on  the  psoas  muscle,  or  at  the  edge  of  the  promontory  of  the  sacrum,  and 

never  reach  a  palpable  size.    The  sac,  when  larger,  may  be  roofed  in  by  the 

small  bowel  and  present  irregular  processes  and  pockets  leading  in  different 

directions.    In  larger  collections  in  the  iliac  fossa  the  roof  is  generally  formed 

by  the  abdominal  wall.    Some  of  the  most  important  of  the  localized  abscesses 

are  those  which  are  situated  entirely  within  the  pelvis.    The  various  directions 

and  positions  into  which  the  abscess  may  pass  or  perforate  have  already  been 

referred  to  under  morbid  anatomy,  but  it  may  be  here  mentioned  again  that, 

left  alone,  it  may  discharge  externally,  or  burrow  in  various  directions,  or  be 

emptied  through  the  rectum,  vagina,  or  bladder.     Death  may  be  caused  by 

septicaemia,  by  perforation  into  an  artery  or  vein,  or  by  pylephlebitis. 

General  Peritonitis. — This  may  be  caused  by  direct  perforation  of  the 
appendix  and  general  infection  of  the  peritoneum  before  any  delimiting  in- 
flammation is  excited.  In  a  second  group  of  cases  there  has  been  an  attempt 
at  localizing  the  infective  process,  but  it  fails,  and  the  general  peritoneum 
becomes  involved.  In  a  third  group  of  cases  a  localized  focus  of  suppuration 
exists  about  an  inflamed  appendix,  and  from  this  perforation  takes  place. 
Death  in  appendicitis  is  due  usually  to  general  peritonitis. 
The  gravity  of  appendix  disease  lies  in  the  fact  that  from  the  very  onset 
the  peritoneum  may  be  infected;  the  initial  symptoms  of  pain,  with  nausea 
and  vomiting,  fever,  and  local  tenderness,  present  in  all  cases,  may  indic^ite 
a  wide-spread  infection  of  this  membrane.  The  onset  is  usually  sudden,  the 
pain  diffuse,  not  always  localized  in  the  right  iliac  fossa,  but  it  is  not  so 
much  the  character  as  the  greater  intensity  of  the  symptoms  from  the  out- 
set that  makes  one  suspicious  of  a  general  peritonitis.  Abdominal  disten- 
tion, diffuse  tenderness,  and  absence  of  abdominal  movements  are  the  most 
trustworthy  local  signs,  but  they  are  not  really  so  trustworthy  as  the  general 
symptoms.  The  initial  nausea  and  vomiting  persist,  the  pulse  becomes  more 
rapid,  the  tongue  is  dry,  the  urine  scanty.  In  very  acute  cases,  by  the  end  of 
twenty-four  hours  the  abdomen  may  be  distended.  By  the  third  and  fourth 
days  the  classical  picture  of  a  general  peritonitis  is  well  established — a  dis- 
tended and  motionless  abdomen,  a  rapid  pulse,  a  dry  tongue,  dorsal  decubitus 
with  the  knees  dra\^Ti  up,  and  an  anxious,  pinched,  Hippocratic  facies.  The 
picture  may  be  that  of  septicopyaemia  or  saprsemia;  high  fever,  chills,  sweats, 
without  local  reaction.  Those  are  generally  acute,  gangrenous  cases  with 
anomalous  position  of  the  appendix,  behind  the  colon,  or  deep  in  the  pel- 
vis.    Even  when  looked  for  carefully  there  may  be  no  local  indicati 
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Sometimes  there  have  been  gastro-intestinal  symptoms  for  a  few  days  Ixs 
fore,  to  which  no  attention  has  been  paid  by  the  family.  In  one  case,  seen 
by  the  family  physician  at  2  p.  m.  for  the  first  time,  by  me  at  4.30  p.  m.,  at 
7  p.  m.  by  a  surgeon  who  refused  to  operate,  death  occurred  within  12  hours 
after  the  physician  was  first  called. 

Semote  Effects. — The  remote  effects  of  perforative  appendicitis  are  inter- 
esting. Haemorrhage  may  occur.  In  one  of  my  cases  the  appendix  was  ad- 
herent to  the  promontory  of  the  sacrum,  and  the  abscess  cavity  had  perfo- 
rated in  two  places  into  the  ileum.  Death  resulted  from  profuse  haemorrhage. 
Cases  are  on  record  in  which  the  internal  iliac  artery  or  the  deep  circum- 
flex iliac  artery  has  been  opened.  Suppurative  pylephlebitis  may  result  from 
inflammation  of  the  mesenteric  veins  near  the  perforated  appendix.  The 
appendix  may  perforate  in  a  hernial  sac.  Many  instances  of  this  have  been 
recorded. 

After  operation,  thrombosis  of  the  iliac  or  femoral  veins  is  not  uncom- 
mon, and  sudden  death  from  pulmonary  embolism  has  followed.  The  leg 
may  be  permanently  enlarged.  Hernia  may  occur  in  the  wound.  Strangu- 
lation of  the  bowel  is  an  occasional  sequence.  Recurrence  of  the  symptoms 
after  operation  has  been  noted,  due  in  some  cases  to  incomplete  removal. 

Diagnosis. — Appendicitis  is  by  far  the  most  common  inflammatory  con- 
dition, not  only  in  the  cajcal  region,  but  in  the  abdomen  generally  in  person* 
under  thirty.  The  surgeons  have  taught  us  that,  almost  without  exception, 
sudden  pain  in  the  right  iliac  fossa,  with  fever  and  localized  tenderness, 
with  or  without  tumor,  means  appendix  disease.  There  are  certain  diseases 
of  the  abdominal  organs  characterized  by  pain  which  are  apt  to  be  confound- 
ed with  appendicitis.  Biliary  colic,  kidney  colic,  and  the  colicky  pains  at 
the  nujnstrual  period  in  women  have  in  some  cases  to  be  most  carefully  con- 
sidered. 

Diseases  of  the  tubes  and  pelvic  peritonitis  may  simulate  appendicitis 
very  closely,  but  the  history  and  the  local  examination  under  ether  should 
in  most  cases  enable  the  practitioner  to  reach  a  diagnosis.  I  have  seen  sev- 
(•ral  cases  supposed  to  be  recurring  appendicitis  which  proved  to  be  tubo- 
ovnrinn  disease. 

Tlu»  Dietrs  crises  in  floating  kidney  have  been  mistaken  for  appendicitis. 

A(!uto  luvniorrhagic  pancreatitis  may  also  produce  symptoms  very  like 
thoHo  of  ai)i)ondiciti8  with  general  peritonitis.  The  relation  of  t}'phoid 
ffver  and  apix'ndicitis  is  interesting.  The  gastro-intestinal  symptoms,  par- 
tirtiliirl.v  tlui  pain  and  the  fever,  may  at  the  onset  suggest  appendicitis. 
()|M'rationH  luive  been  comparatively  frequent.  In  the  second  and  third  weeks 
of  I ypiioid  ffver  perforation  of  the  appendix  may  occur,  and  occasionally  late 
in  1Ih»  convalfHoence  perforation  of  an  unhealed  ulcer  of  the  appendix. 

In  a  frreat  many  patients  with  chronic  appendicitis  stomach  s}inptoms 
prnloniinnte.  and  an  appendicular  dyspepsia  has  been  recognized  particularly 
liv  llw  l«'rrnch  writers  and  by  surgeons.  Many  of  the  patients  are  neurotic. 
Tim  <l>'Hpi«plic  Hvinptonis  are  irregular,  and  food  rarely  gives  relief,  as  in  ulcer. 
I*ain  in  llu<  prevailing  symptom,  often  caused  by  food,  and  more  alxlominal 
(hah  epi^antric,  without  radiation,  and  there  are  frequently  pain  and  tender- 
ut'hri  at  Mcliurui'y'H  imint.  Vomiting  is  rare,  but  there  is  usually  much  flatu- 
luiu-.y.      Without   being  seriously   ill,   the   patient's   condition   is  constantly 
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'!  tion  are  very  diverse.  Constipation  gradually  comes  on,  is  extremely  vari- 
}  ible,  and  it  may  be  months  or  even  years  before  there  is  complete  obstruction. 
There  are  transient  attacks,  in  which  from  some  cause  the  fseces  accumu- 
lite  above  the  stricture,  the  intestine  becomes  greatly  distended,  and  in  the 
ifollen  abdomen  the  coils  can  be  seen  in  active  peristalsis.  In  such  attacks 
there  may  be  vomiting,  but  it  is  very  rarely  of  a  faecal  character.  In  the  ma- 
jority of  these  cases  the  general  health  is  seriously  impaired;  the  patient 
gradually  becomes  anaemic  and  emaciated,  and,  finally,  in  an  attack  in  which 
the  obstruction  is  complete,  death  occurs  with  all  the  features  of  acute  occlu- 
rioDy  or  the  case  may  be  prolonged  for  ten  or  twelve  days. 

Siagnosia. — (a)  The  Situation  of  the  Obstruction. — Hernia  must  be 
excluded,  which  is  by  no  means  always  easy,  as  fatal  obstruction  may  occur 
from  the  involvement  of  a  very  limited  portion  of  the  gut  in  the  external 
ring  or  in  the  obturator  foramen.  A  thorough  rectal  and,  in  women,  a 
Taginal  examination  should  be  made,  which  will  give  important  information 
18  to  the  condition  of  the  pelvic  and  rectal  contents,  particularly  in  cases  of 
intussusception,  in  which  the  descending  bowel  can  sometimes  be  felt.  In 
cues  of  obstruction  high  up  the  empty  coils  sink  into  the  pelvis  and  can  there 
be  detected.  Rectal  exploration  with  the  entire  hand  is  of  doubtful  value. 
In  the  inspection  of  the  abdomen  there  are  important  indications,  as  the 
special  prominence  in  certain  regions,  the  occurrence  of  well-defined  masses, 
ind  the  presence  of  hypertrophied  coils  in  active  peristalsis.  John  Wyllie 
has  called  attention  to  the  great  value  in  diagnosis  of  the  "patterns  of  ab- 
dominal tumidity."  In  obstruction  of  the  lower  end  of  the  large  intestine 
not  only  may  the  horseshoe  of  the  colon  stand  out  plainly,  when  tlie  bowel  is 
in  rigid  spasm,  but  even  the  pouches  of  the  gut  may  be  seen.  When  the  cae- 
cum or  lower  end  of  the  ileum  is  obstructed  the  tumidity  is  in  the  lower 
central  region,  and  during  spasm  the  coils  of  the  small  bowel  may  stand  out 
prominently,  one  above  the  other,  either  obliquely  or  transversely  placed — 
the  so-called  "ladder  pattern."  In  obstruction  of  the  duodenum  or  jejunum 
there  may  only  be  slight  distention  of  the  upper  part  of  the  abdomen,  asso- 
dated  usually  with  rapid  collapse  and  anuria. 

In  the  ileum  and  caecum  the  distention  is  more  in  the  central  portion  of 
the  abdomen ;  the  vomiting  is  distinctly  faecal  and  occurs  early.  In  obstruc- 
tion of  the  colon  tympanites  is  much  more  extensive  and  general.  Tenesmus 
is  more  common,  with  the  passage  of  mucus  and  blood.  The  course  is  not 
so  quick,  the  collapse  does  not  supervene  so  rapidly,  and  the  urinary  secre- 
tion is  not  so  much  reduced. 

In  obstruction  from  stricture  or  tumor  the  situation  can  in  some  cases 
be  accurately  localized,  but  in  others  it  is  very  uncertain.  Digital  examina- 
tion of  the  rectum  should  first  be  made.  The  rectal  tube  may  then  be  passed, 
hut  it  is  impossible  to  get  beyond  the  sigmoid  flexure.  In  the  use  of  the  rigid 
tube  there  is  danger  of  perforation  of  the  bowel  in  the  neighborhood  of  a 
stricture.  The  quantity  of  fluid  which  can  be  passed  into  the  large  intestine 
should  be  estimated.  The  capacity  of  the  large  bowel  is  about  six  quarts. 
Wiggin  advises  about  a  pint  and  a  half  from  a  heiglit  of  throe  foot  for  an 
infant.  To  thoroughly  irrigate  the  bowel  the  patient  should  be  chloroformed 
and  should  lie  on  the  back  or  on  the  side — best  on  the  back,  witli  the  hips 
elevated.    Treves  suggests  tliat  the  caecal  region  should  be  auscultated  during 
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pendicitis  is  a  surgical  disease.  In  hospital  practice  the  cases  should  be  id- 
mitted  directly  to  the  surgical  wards.  Many  lives  are  lost  by  temporizing. 
The  general  practitioner  does  well  to  remember — whether  his  leanings  be 
toward  the  conservative  or  the  radical  methods  of  treatment — ^that  the  mr- 
geon  is  often  called  too  late,  never  too  early. 

There  is  no  medicinal  treatment  of  appendicitis.  There  are  remedies 
which  wiU  allay  the  pain,  but  there  are  none  capable  in  any  way  of  con- 
trolling the  course  of  the  disease.  Best  in  bed,  a  light  diet,  measures  directly 
to  allay  the  vomiting — upon  these  all  are  agreed.  The  practice  of  giving 
opium  in  some  form  in  appendicitis  and  peritonitis  is  decreasing,  but  is  still 
too  common.  SurgtK)ns  almost  unanimously  condemn  the  practice,  as  obecnr- 
ing  the  clinical  picture  and  tending  to  give  a  false  sense  of  security;  and 
since  they  control  the  situation,  we  should  not  give  opium,  and  trust  to  the 
persistent  use  of  ice  locally  to  relieve  the  pain.  General  opinion  among  the 
best  surgeons  is,  I  believe,  opposed  to  the  use  of  saline  purges. 

Operation  is  indicated  in  all  cases  of  acute  inflammatory  trouble  in  the 
ctecal  region^  whether  tumor  is  present  or  not,  when  the  general  symptoms 
are  severe,  and  when  at  the  end  of  twelve  hours,  or  even  earlier,  the  featum 
of  tho  cuse  point  to  a  progressive  lesion.  The  mortality  from  early  operation 
uniler  thtn*e  circumstances  is  very  slight. 

lu  rtvurring  appendicitis,  when  the  attacks  are  of  such  severity  and  fre- 
qucucv  as  si^riously  to  interrupt  the  patient^s  occupation,  the  mortality  in  the 
hands  of  caf>able  oi)erators  is  very  small. 


IV.    INTESTINAL   OBSTBUOTION 

Intwtitial  ol>struction  may  be  caused  by  strangulation,  intussusception, 
twists  Kiul  knots,  strictures  and  tumors,  by  abnormal  contents,  and  by  par- 
uInkIk  k>{  the  inusouhir  coat  of  the  bowel. 

Stiology  and  Pathology. — (a)  Strangulation. — This  is  the  most  fre- 
4UCI1I  oauso  of  acute  obstruction,  and  occurred  in  34  per  cent,  of  the  295  cases 
aiuilv/iil  bv  Fitz,  and  in  35  per  cent,  of  the  1,134  cases  of  Leichtenstem.  Of 
I  ho  U)\  ('as\.'^  of  strangulation  in  Fitz^s  table,  which  has  the  special  value  of 
lui\in>i  Ihvu  oan^fully  selected  from  the  literature  since  1880,  the  following 
wru'  ilu'  laust's:  Adht^ions,  63;  vitelline  remains,  21;  adherent  appendix,  6; 
iiuMuiiMio  aiul  v>nioutal  slits,  6;  peritoneal  pouchcB  and  openings,  3;  adherent 
\uU<\  \  ;  jK^luiu-iilar  tumor,  1.  The  bands  and  adhesions  result,  in  a  majority 
*«1"  1 .4^.iv».  Mom  I'ornuT  peritonitis.  A  number  of  instances  have  been  reported 
lollnwiuii  v»|viatii»ns  upon  the  pelvic  organs  in  women.  The  strangulation 
»»ut\  l»K  u\*iii  anil  k\\w  to  adhesion  of  the  bowel  to  the  abdominal  wound  or 
i  *i'il  iiui>  l»o  vauijlit  lu'twt^on  the  pedicle  of  a  tumor  and  the  pelvic  wall. 
>4uJ»  wi.A.i  no  v»ulv  too  common.  I^to  occlusion  after  recovery  from  the 
v'lMaiii'n  !?t  Jnv  lo  l»amls  and  adhesions. 

l»u'   Mtvltnu'   uiualns  are   re j) resented  by  MeckePs  Jiverticulum,  which 

.\.i lu..  -^  im^u-liko  projortion  from  the  ileum,  usually  within  eighteen  inches 

■     "iu    ih\»^aval   \alM\     It  is  a  remnant  of  the  omphalo-mesenteric  duct, 

:»  V  ,.^li  uiiuli.  lu  ilu*  early  embryo,  the  intestine  conmiunicated  with  the 

^   \   su.     *'<»»#  v»»^i.  lluuiirh  commonly  free,  may  be  attached  to  the  abdominal 
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'    fill  near  the  navely  or  to  the  mesentery,  and  a  ring  is  thus  fonned  through 
which  the  gut  may  pass. 

Seventy  per  cent  of  the  eases  of  obstruction  from  strangulation  occur 
in  males;  40  per  cent,  of  all  the  cases  occur  between  the  ages  of  fifteen  and 
thirty  years.  In  90  per  cent,  of  the  cases  of  obstruction  from  these  causes 
the  site  of  the  trouble  is  in  the  small  bowel ;  the  position  of  the  strangulated 
portion  was  in  the  right  iliac  fossa  in  67  per  cent,  of  the  cases,  and  in  the 
lower  abdomen  in  83  per  cent. 

{b)  Intussusception. — In  this  condition  one  portion  of  the  intestine 
dips  into  an  adjacent  portion,  forming  an  invagination  or  intussusception. 
Tte  two  portions  make  a  cylindrical  tumor,  which  varies  in  length  from 
I  half  inch  to  a  foot  or  more.    The  condition  is  always  a  descending  intus- 
nuception,  and,  as  the  process  proceeds,  the  middle  and  inner  layers  in- 
crease at  the  expense  of  the  outer  layer.    An  intussusception  consists  of  three 
lajere  of  bowel:  the  outermost,  knovm  as  the  intussuscipiens,  or  receiving 
lajer;  a  middle  or  returning  layer;  and  the  innermost  or  entering  layer. 
The  student  can  obtain  a  clear  idea  of  the  arrangement  by  making  the  end 
of  a  glove-finger  pass  into  the  lower  portion.     The  actual  condition  can  be 
my  clearly  studied  in  the  post  mortem  invaginations  which  are  so  common 
in  the  small  bowel  of  children.    In  the  statistics  of  Fitz,  93  of  295  cases  of 
acute  intestinal  obstruction  were  due  to  this  cause.     Of  these,  52  were  in 
males  and  27  in  females.    The  cases  are  most  common  in  early  life,  34  per 
cent,  under  one  year  and  56  per  cent,  under  the  tenth  year.     Of  103  cases 
in  children,  nearly  50  per  cent,   occurred  in  the  fourth,  fifth,  and  sixth 
montlis  (Wiggin).     No  definite  causes  could  be  assigned  in  42  of  the  cases; 
in  the  others  diarrhoea  or  habitual  constipation  had  existed. 

The  site  of  the  invagination  varies.  We  may  recognize  (1)  an  ileo-ccecal, 
when  the  ileo-caecal  valve  descends  into  the  colon.  There  are  cases  in  which 
this  is  so  extensive  that  the  valve  has  been  felt  per  rectum.  This  form  oc- 
curred in  75  per  cent,  of  the  cases ;  in  89  per  cent,  of  Wiggin's  collected  cases. 
In  the  ileo-colic  the  lower  part  of  the  ileum  passes  through  the  ileo-caecal 
valve.  (2)  The  ileal,  in  which  the  ileum  is  alone  involved.  (3)  The  colic,  in 
which  it  is  confined  to  the  large  intestine.  (4)  Colico-rectal,  in  which  the 
colon  and  rectum  are  involved.  (5)  Intussusception  of  the  appendix  is  rare, 
but  there  are  about  30  cases  on  record,  most  of  them  in  children. 

Irregular  peristalsis  is  the  essential  cause  of  intussusception.  Nothnagel 
found  in  the  localized  peristalsis  caused  by  the  faradic  current  that  it  was 
not  the  descent  of  one  portion  into  the  other,  but  the  drawing  up  of  the 
receiving  layer  by  contraction  of  the  longitudinal  coat.  Invagination  may 
follow  any  limited,  sudden,  and  severe  peristalsis. 

In  the  post  mortem  examination,  in  a  case  of  death  from  intussuscep- 
tion, the  condition  is  very  characteristic.  Peritonitis  may  be  present  or  an 
acute  injection  of  the  serous  membrane.  When  death  occurs  early,  as  it  may 
do  from  shock,  there  is  little  to  be  seen.  The  portion  of  bowel  afTected  is 
large  and  thick,  and  forms  an  elongated  tumor  with  a  curved  outline.  The 
parts  are  swollen  and  congested,  owing  to  the  constriction  of  tlie  mesentery 
between  the  layers.  The  entire  mass  may  be  of  a  deep  livid-red  color.  In 
very  recent  processes  there  is  only  congestion,  and  j)erhap6  a  thin  layer  of 
hinph,  and  the  intu88usce])tion  can  l)e  reduced,  hut  when  it  has  lasted  for  a 
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few  days,  lymph  is  thrown  out,  the  layers  are  glued  together^  and  the  en- 
tering portion  of  the  gut  can  not  be  withdrawn. 

The  anatomical  condition  accounts  for  the  presence  of  the  tumor,  whidi 
exists  in  two-thirds  of  all  cases;  and  the  engorgement,  which  results  from  the 
compression  of  the  mesenteric  vessels,  explains  the  frequent  occurrence  of 
blood  in  the  discharges,  which  has  so  important  a  diagnostic  yalue.  If  the 
patient  survives,  necrosis  and  sloughing  of  the  invaginated  portion  may  o^ 
cur,  and,  if  imion  has  taken  place  between  the  inner  and  outer  layers,  the 
calibre  of  the  gut  may  be  restored  and  a  cure  in  this  way  efEected.  Manj 
cases  of  the  kind  are  on  record.  In  the  Museum  of  the  Medical  Faculty  of 
the  McGill  University  are  17  inches  of  small  intestine,  which  were  passed 
by  a  lad  who  had  symptoms  of  internal  strangulation,  and  who  made  a  com- 
plete recovery. 

(c)  Twists,  Knots,  and  Traction  Kinks. — Volvulus  or  twist  occurred 
in  42  of  the  295  cases  (Fitz).  Sixty-eight  per  cent,  were  in  males.  It  i* 
most  frequent  between  the  ages  of  thirty  and  forty.  In  the  great  majority 
of  all  cases  the  twist  is  axial  and  associated  with  an  unusually  long  mesen- 
tery. In  50  per  cent,  of  the  cases  it  was  in  the  sigmoid  flexure.  The  next 
most  common  situation  is  about  the  caecum,  which  may  be  twisted  upon  its 
axis  or  bent  upon  itself.  As  a  rule,  in  volvulus  the  loop  of  bowel  is  simply 
twisted  upon  its  long  axis,  and  the  portions  at  the, end  of  the  loop  cross  each 
other  and  so  cause  the  strangulation.  It  occasionally  happens  that  one  por- 
tion of  the  bowel  is  twisted  about  another. 

Traction  kinks  occur  at  three  regions — the  third  portion  of  the  duodenum, 
the  last  part  of  the  ileum,  and  the  sigmoid  flexure.  What  is  known  as  gastro- 
mesenteric  ileus  is  caused  by  compression  of  the  lower  portion  of  the  duo- 
denum by  the  root  of  the  mesentery  with  its  contained  blood-vessels.  The 
condition  has  been  described  under  acute  dilatation  of  the  stomach. 

The  ileum  kink  occurs  within  a  few  inches  of  the  caecum.  This  portion 
has  a  short  tight  mesentery  and  a  large  loose  caecum  sags  over  the  brim  of 
the  pelvis  and  may  cause  a  definite  kink  of  the  ileum  \rith  constipation, 
pain  in  the  right  iliac  fossa,  and  symptoms  which  simulate  appendicitis. 

Traction  of  a  very  full  sigmoid  flexure  may,  without  any  special  twist, 
compress  and  obstruct  a  neighboring  coil  of  the  colon. 

(d)  Strictukes  and  Tumors. — These  are  very  much  less  important 
causes  of  acute  obstruction,  as  may  be  judged  by  the  fact  that  there  are  only 
15  instances  out  of  the  295  cases,  in  14  of  which  the  obstruction  occurred 
in  the  large  intestine  (Fitz).  On  the  other  hand,  they  are  common  causes 
of  chronic  obstruction. 

Liix>ma  may  occur,  growing  from  the  submucosa,  and  cause  intussuscep- 
tion. In  a  number  of  cases  the  tumor  has  been  passed  per  rectum.  S.  B. 
Ward  has  collected  9  cases. 

The  obstruction  may  result  from:  (1)  Congenital  stricture.  These  are 
exceedingly  rare.  Much  more  commonly  the  condition  is  that  of  complete 
occlusion,  either  forming  the  imperforate  anus  or  the  congenital  defect  by 
which  the  duodenum  is  not  united  to  the  pylorus.  (2)  Simple  cicatricial 
stenosis,  wliich  results  from  ulceration,  tuberculous  or  syphilitic,  more  rarely 
from  dysentery,  and  most  rarely  of  all  from  typhoid  ulceration.  (3)  New 
growths.    The  malignant  strictures  are  due  chiefly  to  cylindrical  epithelioma. 
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stance  of  paralytic  ileus  due  to  localized  involvement  of  about  eight  indies 
of  the  wall  of  the  transverse  colon  without,  so  far  as  one  could  discover,  any 
affection  of  the  blood-vessels,  and  the  symptoms  were  those  of  acute  obstnic- 
tion. 

Following  operations,  particularly  on  the  abdomen,  after  injuries,  fol- 
lowing paracentesis  in  ascites,  in  pneumonia,  pleurisy,  and  occasionally  in 
heart  disease,  a  paraljrtic  state  of  the  bowel  may  occur,  with  cessation  of 
peristalsis,  distention  of  the  abdomen,  vomiting,  and  other  signs  of  ob- 
struction. There  are  remarkable  cases  of  hysteria  with  symptoms  of  chronic 
obstruction  of  the  bowels  and  faecal  vomiting — the  so-called  ileus  hystericus. 

Symptoms. — (a)  Acute  Obstruction. — Constipation,  pain  in  the  abdo- 
men, and  vomiting  are  the  three  important  symptoms.     Pain  sets  in  early 
and  may  come  on  abruptly  while  the  patient  is  walking,  or,  more  common- 
ly, during  the  performance  of  some  action.     It  is  at  first  colicky  in  charac- 
ter, but  subsequently  it  becomes  continuous  and  very  intense.     Vomiting 
follows  quickly  and  is  a  constant  and  most  distressing  symptom.     At  first 
the  contents  of  the  stomach  are  voided,  and  then  greenish,  bile-stained  ma- 
terial, and  soon,  in  cases  of  acute  and  permanent  obstruction,  the  material 
vomited  is  a  brownish-black  liquid,  with  a  distinctly  faecal  odor.     This  se- 
quence of  gastric,  bilious,   and,   finally,  stercoraceous  vomiting  is  perhaps 
the  most  important  diagnostic  feature  of  acute  obstruction.    The  constipation 
may  be  absolute,  without  the  discharge  of  either  faeces  or  gas.     Very  often 
the  contents  of  the  bowel  below  the  stricture  are  discharged.     Distention  of 
the  abdomen  usually  occurs,  and,  when  the  large  bowel  is  involved,  it  is 
extreme.     On  the  other  hand,  if  the  obstruction  is  high  up  in  the  8m«ll  in- 
testine, there  may  be  very  slight  tympany.     At  first  the  abdomen  is  not 
painful,  but  subsequently  it  may  become  acutely  tender. 

The  constitutional  symptoms  from  the  outset  are  severe.  The  face  is 
pallid  and  anxious,  and  finally  collapse  s}Tnptoms  supervene.  The  eyes 
become  sunken,  the  features  pinched,  and  the  skin  is  covered  with  a  cold, 
clammy  sweat.  The  pulse  becomes  rapid  and  feeble.  There  may  be  no 
fever;  the  axillary  temperature  is  often  subnormal.  The  tongue  is  dVy  and 
parched  and  the  thirst  is  incessant.  The  urine  is  high-colored,  scanty,  and 
there  may  be  suppression,  particularly  when  the  obstruction  is  high  up  in 
the  bowel.  This  is  probably  due  to  the  constant  vomiting  and  the  small 
amount  of  liquid  which  is  absorbed.  The  case  terminates,  as  a  rule,  in  from 
three  to  six  days.  In  some  instances  the  patient  dies  from  shock  or  sinks 
into  coma.     A  leucocytosis  of  75,000  or  80,000  per  c.  mm.  may  be  present. 

(h)  Symptoms  of  Chroxic  Obstruction. — When  due  to  faecal  impac- 
tion, there  is  a  history'  of  long-standing  constipation.  There  may  have  been 
discharge  of  mucus,  or,  in  some  instances,  the  fapcal  masses  have  been  chan- 
neled, and  so  have  allowed  the  contents  of  the  upper  portion  of  the  !x)wel  to 
pass  through.  In  elderly  persons  this  is  not  infrequent;  but  examination, 
either  per  rectum  or  externally,  in  the  course  of  the  colon,  will  reveal  the 
presence  of  hard  scybalous  masses.  There  may  be  retention  of  faeces  for 
weeks  without  exciting  serious  symptoms.  In  other  instances  there  are  v(Mn- 
iting.  pain  in  the  abdomen,  gradual  distention,  and  finally  the  ejecta  become 
faecal.    The  hardened  masses  may  excite  an  intense  colitis  or  even  peritonitis. 

In  stricture,  whether  cicatricial  or  cancerous,  the  symptoms  of  obstnic- 
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tion  are  very  diverse.  Constipation  gradually  comes  on,  is  extremely  vari- 
able, and  it  may  be  months  or  even  years  before  there  is  complete  obstniction. 
There  are  transient  attacks,  in  which  from  some  cause  the  fjpces  accumu- 
late above  the  stricture,  the  intestine  becomes  greatly  distended,  and  in  the 
swollen  abdomen  the  coils  can  be  seen  in  active  peristalsis.  In  such  attacks 
there  may  be  vomiting,  but  it  is  very  rarely  of  a  faecal  character.  In  the  ma- 
jority of  these  cases  the  general  health  is  seriously  impaired;  the  patient 
gradually  becomes  anaemic  and  emaciated,  and,  finally,  in  an  attack  in  which 
the  obstruction  is  complete,  death  occurs  with  all  the  features  of  acute  occlu- 
flon,  or  the  case  may  be  prolonged  for  ten  or  twelve  days. 

Diagnosia. — (a)  The  Situation  of  the  Obstruction. — ^Hernia  must  be 
eicluded,  which  is  by  no  means  always  easy,  as  fatal  obstruction  may  occur 
from  the  involvement  of  a  very  limited  portion  of  the  gut  in  the  external 
ring  or  in  the  obturator  foramen.  A  thorough  rectal  and,  in  women,  a 
raginal  examination  should  be  made,  which  will  give  important  information 
IS  to  the  condition  of  the  pelvic  and  rectal  contents,  particularly  in  cases  of 
ntussusception,  in  which  the  descending  bowel  can  sometimes  be  felt.  In 
ases  of  obstruction  high  up  the  empty  coils  sink  into  the  pelvis  and  can  there 
e  detected.  Bectal  exploration  with  the  entire  hand  is  of  doubtful  value, 
n  the  inspection  of  the  abdomen  there  are  important  indications,  as  the 
fecial  prominence  in  certain  regions,  the  occurrence  of  well-defined  masses, 
od  the  presence  of  hypertrophied  coils  in  active  peristalsis.  John  Wyllie 
B8  called  attention  to  the  great  value  in  diagnosis  of  the  "patterns  of  ab- 
}minal  tumidity."  In  obstruction  of  the  lower  end  of  the  large  intestine 
>t  only  may  the  horseshoe  of  the  colon  stand  out  plainly,  when  the  bowel  is 
I  rigid  spasm,  but  even  the  pouches  of  the  gut  may  be  seen.  \Vhen  the  cae- 
im  or  lower  end  of  the  ileum  is  obstructed  the  tumidity  is  in  the  lower 
ntral  region,  and  during  spasm  the  coils  of  the  small  bowel  may  stand  out 
x)minently,  one  above  the  other,  either  obliquely  or  transversely  placed — 
le  so-called  "ladder  pattern."  In  obstruction  of  the  duodenum  or  jejunum 
lere  may  only  be  slight  distention  of  the  upper  part  of  the  abdomen,  asso- 
ated  usually  with  rapid  collapse  and  anuria. 

In  the  ileum  and  caecum  the  distention  is  more  in  the  central  portion  of 
le  abdomen;  the  vomiting  is  distinctly  faecal  and  occurs  early.  In  obstruc- 
on  of  the  colon  tympanites  is  much  more  extensive  and  general.  Tenesmus 
more  common,  with  the  passage  of  mucus  and  blood.  The  course  is  not 
>  quick,  the  collapse  does  not  supervene  so  rapidly,  and  the  urinary  secre- 
on  is  not  so  much  reduced. 

In  obstruction  from  stricture  or  tumor  the  situation  can  in  some  cases 
?  accurately  localized,  but  in  others  it  is  very  uncertain.  Digital  exaniina- 
on  of  the  rectum  should  first  be  made.  The  rectal  tube  may  then  be  passed, 
lit  it  is  impossible  to  get  beyond  the  sigmoid  flexure.  In  the  use  of  the  ri^id 
ibc  there  is  danger  of  perforation  of  the  bowel  in  tlio  neighborhood  of  a 
ricture.  The  quantity  of  fluid  wliich  can  be  passed  into  the  large  intestine 
lould  be  estimated.  The  capacity  of  the  large  bowel  is  about  six  quarts. 
riggin  advises  about  a  pint  and  a  half  from  a  height  of  throe  foot  for  an 
ifant.  To  thoroughly  irrigate  the  bowel  the  patient  should  be  chloroformed 
nd  should  lie  on  the  back  or  on  the  side — best  on  the  back,  with  the  hips 
[evated.    Treves  suggests  that  the  cjrcal  region  should  be  auscultated  during 
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the  passage  of  the  fluid.  For  diagaostic  purposes  the  rectum  may  be  in- 
flated, either  by  the  bellows  or  by  the  use  of  bicarbonate  of  soda  and  tartaric 
acid.  In  certain  cases  these  measures  give  important  indications  as  to  the 
situation  of  the  obstruction  in  the  large  bowel. 

(6)  Nature  of  the  Obstruction. — ^This  is  often  difficult,  not  infre- 
quently impossible,  to  determine.  Strangulation  is  not  common  in  very  early 
life.  In  many  instances  there  have  been  previous  attacks  of  abdominal  pain, 
or  there  are  etiological  factors  which  give  a  clew,  such  as  old  peritonitis  or 
operation  on  the  pelvic  viscera.  Neither  the  onset  nor  the  character  of  the 
pain  gives  us  any  information.  In  rare  instances  nausea  and  vomiting  may 
be  absent.  The  vomiting  usually  becomes  faecal  from  the  third  to  the  fifth 
day.  A  tumor  is  not  common  in  strangulation,  and  was  present  in  only 
one-fifth  of  the  cases.    Fever  is  not  of  diagnostic  value. 

Intussusception  is  an  affection  of  childhood,  and  is  of  all  forms  of  in- 
ternal obstruction  the  one  most  readily  diagnosed.  The  presence  of  tumor, 
bloody  stools,  and  tenesmus  are  the  important  factors.  The  tumor  is  nsu- 
ally  sausage-shaped  and  felt  in  the  region  of  the  transverse  colon.  It  existed 
in  66  of  93  cases.  It  became  evident  the  first  day  in  more  than  one-third  of 
the  cases,  on  the  second  day  in  more  than  one-fourth,  and  on  the  third  day 
in  more  than  one-fifth.  Blood  in  the  stools  occurs  in  at  least  three-fifths  of 
the  cases,  either  spontaneously  or  following  the  use  of  an  enema.  The  blood 
may  be  mixed  with  mucus.  Tenesmus  is  present  in  one-third  of  the  cases. 
Faecal  vomiting  is  not  very  common  and  was  present  in  only  12  of  the  93 
instances.  Abdominal  tympany  is  a  symptom  of  slight  importance,  occurring 
in  only  one-third  of  the  cases. 

Volvulus  can  rarely  be  diagnosed.  The  frequency  with  which  it  involves 
the  sigmoid  fiexure  is  to  be  borne  in  mind.  The  passage  of  a  flexible  tube 
or  injecting  fiuids  might  in  these  cases  give  valuable  indications. 

In  fcecal  obstruction  the  condition  is  usually  clear,  as  the  faeces  can  be 
felt  per  rectum  and  also  in  the  distended  colon.  Faecal  vomiting,  tympany, 
abdominal  pain,  nausea,  and  vomiting  are  late  and  are  not  so  constant.  In 
obstruction  by  gall-stone  a  few  of  the  cases  gave  a  previous  history  of  gall- 
stone colic.  Jaundice  was  present  in  only  2  of  the  23  cases.  Pain  and 
vomiting,  as  a  rule,  occur  early  and  are  severe,  and  faecal  vomiting  is  pres- 
ent in  two-thirds  of  the  cases.     A  tumor  is  rarely  evident. 

(c)  Diagnosis  fhom  Other  Conditions. — Acute  enteritis  with  great  re- 
laxation of  the  intestinal  coils,  vomiting,  and  pain  may  be  mistaken  for 
obstruction.  Of  late  years  many  instances  have  been  reported  in  which  peri- 
tonitis following  disease  of  the  apt)endix  has  been  mistaken  for  acute  obstruc- 
tion. The  intense  vomiting,  the  general  tympany  and  abdominal  tenderness, 
and,  in  some  instances,  the  suddenness  of  the  onset  are  very  deceptive.  In 
appendix  disease  the  temperature  is  more  frequently  elevated,  the  vomiting 
is  never  faecal,  and  in  many  cases  there  is  a  history  of  previous  attacks  in 
the  caecal  region.  Acute  ha^uorrhagic  pancreatitis  may  produce  symptoms 
which  simulate  closely  intestinal  obstruction. 

Treatment — Purgatives  should  not  be  given.  For  the  pain  hypodermic 
injections  of  morphia  are  indicated.  To  allay  the  distressing  vomiting,  the 
stomach  should  be  washed  out.  Not  only  is  this  directly  beneficial,  but 
Kussmaul  claims  that  the  abdominal  distention  is  relieved,  the  pressure  in 
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flie  bowel  above  the  seat  of  obstruction  is  lessened,  and  the  violent  peristal- 
06  is  diminished.  It  may  be  practiced  three  or  four  times  a  day,  and  in 
some  instances  has  proved  beneficial ;  in  others  curative.  Thorough  irrigation 
of  tiie  large  bowel  with  injections  should  be  practiced,  the  warm  fluid  being 
aDowed  to  flow  in  from  a  fountain  syringe,  and  the  amount  carefully  esti- 
mated. 

Inflation  may  also  be  tried,  by  forcing  the  air  into  the  rectum  with  the 
bellows  or  with  a  Davidson^s  syringe.  It  is  a  measure  not  without  risk,  as 
instances  of  rupture  of  the  bowel  have  been  reported.  Of  39  cases  in  chil- 
dren treated  by  inflation  or  enemata  16  recovered  (Wiggin).  In  cases  of 
acute  obstruction  surgical  measures  should  be  resorted  to  early. 

For  the  tympanites  turpentine  stupes  and  hot  applications  may  be  ap- 
plied. In  eases  of  chronic  obstruction  the  diet  must  be  carefully  regulated, 
and  opium  and  belladonna  are  useful  for  the  paroxysmal  pains.  Enemata 
should  be  employed,  and,  if  the  obstruction  becomes  complete,  resort  must  be 
had  to  surgical  measures. 

V.    CONSTIPATION 

(Costiveness) 

Definition. — Retention  of  faeces  from  any  cause. 

Constipation  in  Adnlts. — The  causes  are  varied  and  may  be  classed  as 
general  and  local. 

General  Causes. — (a)  Constitutional  peculiarities:  Torpidity  of  the 
bowels  is  often  a  family  complaint  and  is  found  more  often  in  dark  than  in 
fair  persons.  (6)  Sedentary  habits,  particularly  in  persons  who  eat  too  much 
and  neglect  the  calls  of  nature,  (c)  Certain  diseases,  such  as  anaemia,  neuras- 
thenia,  and  hysteria,  chronic  affections  of  the  liver,  stomach,  and  intestines, 
and  the  acute  fevers.  Under  this  heading  may  appropriately  be  placed  that 
most  injurious  of  all  habits,  drug-taking,  {d)  Either  a  coarse  diet,  which 
leaves  too  much  residue,  or  a  diet  which  leaves  too  little. 

Local  Causes. — Weakness  of  the  abdominal  muscles  in  ol^esity  or  from 
overdistention  in  repeated  pregnancies.  Atony  of  the  large  bowel  from  clironic 
disease  of  the  mucosa ;  the  presence  of  tumors,  physiological  or  pathological, 
pressing  upon  the  bowel;  enteritis;  foreign  bodies,  large  masses  of  scybala, 
and  strictures  of  all  kinds.  An  important  local  cause  is  atony  of  the  colon, 
particularly  of  the  muscles  of  the  sigmoid  flexure  by  which  the  faeces  are 
propelled  into  the  rectum.  An  obstinate  form  is  that  associated  with  a  con- 
tracted state  of  the  bowel,  sometimes  spoken  of  as  spasmodic  constipation. 
This  is  met  with — first,  as  a  sequence  of  chronic  dysentery  or  ulcerative  co- 
litis; secondly,  in  protracted  cases  of  hysteria  and  neurasthenia  in  women, 
particularly  in  association  with  uterine  disease;  and,  tliirdly,  in  very  old 
persons  often  without  any  definite  cause.  It  may  be  that  the  sigmoid  flexure 
and  lower  colon  are  in  a  condition  of  contraction  and  spasm,  while  the  trans- 
verse and  ascending  parts  are  in  a  state  of  atony  and  dilatation.  The  most 
characteristic  sign  of  this  variety  is  the  presence  of  hard,  globular  masses, 
or,  more  rarely,  small  and  sausage-like  faeces. 

Badiography  has  taught  us  much  of  the  conditions  favoring  intestinal 
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stasis.  The  upward  position  in  man  favors  visceroptosis,  with  which  we  find 
associated  many  of  the  most  obstinate  cases  of  constipation.  Arbuthnot 
Lane  has  emphasized  the  fact  of  this  dropping  or  dragging  of  the  intestines, 
particidarly  at  certain  points — e.  g.,  the  third  part  of  the  duodenum,  at  the 
end  of  which  there  may  be  an  abrupt  kink  associated  with  a  considerable  dila- 
tation of  the  duodenum  itself.  This  is  of  course  relieved  immediately  when 
the  patient  lies  down.  The  second  is  the  ileal  kink,  already  spoken  of,  cansed 
by  a  dropping  of  the  caBCum,  and  the  lower  coil  of  the  ileum  itself.  The 
obstruction  may  result  in  considerable  dilatation  of  the  end  of  the  ileum, 
with  delay  in  the  passage  of  the  fluid  faeces.  A  third  point  is  the  fixed  splenic 
flexure  of  the  colon,  and  the  X-ray  may  show  an  ascending  colon  as  low  u 
the  level  of  the  iliac  crest,  and  the  transverse  in  the  pelvis  necessarily  causing 
delay  in  the  passage  of  the  faeces  past  this  angle.  The  sigmoid  loop  seems 
specially  designed  to  promote  stasis ;  the  rectum  may  also  present  an  elongated 
S-shaped  loop,  and,  finally,  there  is  the  sharp  pelvi-rectal  fiexure,  above  which 
the  faeces  accumulate. 

The  studies  of  Hertz,  Jordan,  and  others  have  shown  how  accurately  the 
rate  of  the  passage  of  the  faeces  through  the  large  bowel  may  be  estimated 
with  the  X-rays.  After  a  bismuth  meal  the  caecum  is  reached  in  about  foar 
hours,  the  hepatic  fiexure  two  hours  later,  the  splenic  fiexure  three  hours  after 
that,  and  the  beginning  of  the  pelvic  colon  twelve  hours  after  the  comm«ice- 
ment  of  the  meal.  The  faeces  do  not  pass  beyond  the  pelvi-rectal  flexure  until 
just  before  defaecation. 

Hertz  divides  all  cases  of  constipation  into  two  main  groups.  In  one  the 
delay  occurs  in  the  passage  through  the  colon,  particularly  in  the  distal 
half;  in  the  other  the  passage  as  far  as  the  pelvic  colon  is  normal,  but  de- 
fajcation  is  not  properly  performed.  Every  case  of  chronic  constipation 
ought  to  be  carefully  studied  with  the  X-rays. 

Symptoms. — Tlie  most  persistent  constipation  for  weeks  or  even  months 
may  exist  with  fair  healtli.  Debility,  lassitude,  and  a  mental  depression 
are  frequent  symptoms  in  constipation,  particularly  in  persons  of  a  nervous 
temperament.  Headache,  loss  of  apjx?tite,  a  furred  tongue,  and  foul  breath 
may  also  occur.  In  fjirls  the  skin  is  "muddy ,^'  acne  is  common,  chlorosis  may 
follow,  and  there  is  a  flabby  state  of  the  system  generally.  Lane  claims 
that  chronic  mastitis,  chronic  pancreatitis  and  gall-stones  may  follow  in- 
testinal stasis. 

When  ptTsistent,  the  accumulation  of  faeces  leads  to  unpleasant,  some- 
times serious,  local  symptoms,  such  as  piles,  ulceration  of  the  colon,  disten- 
tion of  the  sacculi,  perforation,  enteritis,  and  occlusion.  In  women  pressure 
may  cause  pain  at  the  time  of  menstruation  and  a  sensation  of  fullness  and 
distention  in  the  pelvic  organs.  Neuralgia  of  the  sacral  nerves  may  be 
caused  by  an  overloaded  sipuoid  flexure.  The  faeces  collect  chiefly  in  the 
colon.  Even  in  extreme  grades  of  constipation  it  is  rare  to  find  dry  faeces 
in  the  ca?cum.  The  faeces  may  form  large  tumors  at  the  hepatic  or  splenic 
flexures,  or  a  sausage-like,  doughy  mass  above  the  navel,  or  an  irregular 
hunpy  tumor  in  the  left  ingaiinal  region.  In  old  persons  the  sacculi  of  the 
colon  become  distended  and  the  scybala  may  remain  in  them  and  undergo 
calcification,  forming  enteroliths. 

In  cases  \nth  prolonged  retention  the  faecal  masses  become  channeled  and 
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diarrhoea  may  occur  for  days  before  the  true  condition  is  discovered  by  rec- 
tal or  external  examination.  In  women  who  have  been  habitually  constipated 
attacks  of  diarrhoea  with  nausea  and  vomiting  should  excite  suspicion  and 
kad  to  a  thorough  examination  of  the  large  bowel.  Fever  may  occur  in  these 
cases,  and  Meigs  has  reported  an  instance  in  which  the  condition  simulated 
typhoid  fever. 

Captivated  by  the  theories  of  Metchnikoff  we  have  been  for  some  years  on 
the  crest  of  a  colonic  wave,  and  intestinal  toxaemia  has  been  held  responsible 
for  many  of  the  worst  of  the  ills  that  flesh  is  heir  to,  more  particularly  ar- 
terio-sclerosis  and  old  age.  The  seniles  and  preseniles  of  two  continents  have 
been  taking  sour  milk  and  lacto-bacillary  compounds,  to  the  great  benefit  of 
the  manufacturing  chemists !  But  the  fad  is  passing,  not^  I  hope,  to  be  re- 
placed by  one  even  more  serious,  in  which  operation  is  advised  for  every  case 
of  severe  intestinal  stasis. 

Constipation  in  infants  is  a  common  and  troublesome  disorder.  The 
causes  are  congenital,  dietetic,  and  local.  There  are  instances  in  which  the 
child  is  constipated  from  birth  and  may  not  have  a  natural  movement 
for  years,  and  yet  thrive  and  develop.  There  are  cases  of  enormous  dila- 
tation of  the  large  bowel  with  persistent  constipation.  The  condition  ap- 
pears sometimes  to  be  a  congenital  defect.  In  some  of  these  patients  there 
nay  be  constricting  bands,  or,  as  in  a  case  of  Cheever's,  a  congenital  stric- 
;ure. 

Dietetic  causes  are  more  common.  In  sucklings  it  often  arises  from  an 
mnatural  dryness  of  the  small  residue  which  passes  into  the  colon,  and  it 
nay  be  very  difficult  to  decide  whether  the  fault  is  in  the  mother's  milk  or 
n  the  digestion  of  the  child.  Most  probably  it  is  in  the  latter,  as  some 
mbies  may  be  persistently  costive  on  natural  or  artificial  foods.  Deficiency 
)f  fat  in  the  milk  is  believed  by  some  writers  to  be  the  cause.  In  older  cliil- 
Iren  it  is  of  the  greatest  importance  that  regular  habits  should  be  enjoined. 
?arelessne8s  on  the  part  of  the  mother  in  this  matter  often  lays  the  founda- 
ion  of  troublesome  constipation  in  after  life.  Impairment  of  the  contractil- 
ty  of  the  intestinal  wall  in  consequence  of  infiamraation,  disturbance  in  the 
lormal  intestinal  secretions,  and  mechanical  obstruction  by  tumors,  twists, 
ind  intussusception  are  the  chief  local  causes. 

Treatment. — Much  may  be  done  by  systematic  habits,  particularly  in  the 
roung.  The  patient  should  go  to  stool  at  a  fixed  hour  every  day,  whether 
:here  is  desire  or  not,  and  the  desire  should  always  be  granted.  Exercise  in 
noderation  is  helpful.  In  stout  j)ersans  and  in  women  with  pendulous  ab- 
lomens  the  muscles  should  have  the  support  of  a  bandac^e.  Friction  or  reg- 
ilarly  applied  massage  is  invaluable  in  the  more  chronic  cases.  A  good 
substitute  is  a  metal  ball  weighing  from  four  to  six  pounds,  which  may  bo 
rolled  over  the  abdomen  every  morning  for  five  or  ten  minutes.  The  diet 
should  be  light,  with  plenty  of  fruit  and  vegetables,  particularly  salads  and 
tomatoes.  Oatmeal  is  usually  laxative,  though  not  to  all;  brown  bread  is 
better  than  that  made  from  fine  white  fiour.  Of  liquids,  water  and  ai?rated 
mineral  waters  may  be  taken  freely.  A  tumblerful  of  hot  or  poUI  water  on 
rising,  taken  slowly,  is  efficacious  in  many  cases.  A  glass  of  hot  water  at 
night  may  also  be  tried  alone.  A  pipe  or  a  cigar  after  breakfast  is  witli 
many  men  an  infallible  remedy. 
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When  the  condition  is  not  very  obstinate  it  is  well  to  try  to  relieve  it  hj 
hygienic  and  dietetic  measures.  If  drugs  must  be  used  they  should  be  the 
milder  saline  laxatives  or  the  compound  liquorice  powder.  Enemata  are  of- 
ten necessary,  and  it  is  much  preferable  to  employ  them  early  than  to  con- 
stantly use  purgative  pills.  Glycerine  either  in  the  form  of  suppository  or 
as  a  small  injection  is  very  valuable.  Half  a  drachm  of  boric  acid  pkccd 
within  the  rectum  is  sometimes  efficacious.  The  injections  of  tepid  water, 
with  or  without  soap,  may  be  used  for  a  prolonged  period  with  good  effect  and 
without  damage.  The  patient  should  be  in  the  dorsal  position  with  the  hips 
elevated,  and  it  is  best  to  let  the  fluid  flow  in  slowly  from  a  fountain  syringe. 

The  usual  remedies  employed  are  often  useless  in  the  constipation  asso- 
ciated with  contracted  bowel.  A  very  satisfactory  measure  is  the  olive  or 
cotton  seed  oil  injection,  as  recommended  by  Eussmaul.  The  patient  lies 
on  the  back  with  the  hips  elevated,  and  with  a  cannula  and  ixxhe  from  15 
to  20  ounces  of  pure  oil  are  allowed  to  flow  slowly  (or  are  injected)  into 
the  bowel.  The  operation  should  take  at  least  fifteen  minutes.  This  may  be 
repeated  every  day  until  the  intestine  is  cleared,  and  subsequently  a  smaller 
injection  every  few  days  will  suffice.  In  the  cases  with  a  spastic  colon  the 
injection  of  oil  at  bedtime,  which  is  retained  during  the  night,  is  often 
effectual. 

There  are  various  drugs  which  are  of  special  service,  pari;iculariy  the 
combination  of  ipecacuanha,  nux  vomica,  or  belladonna,  with  aloes,  or  podo- 
phyllin.  Gascara  sagrada,  phenolphthalein,  and  agar  agar  are  useful.  Per- 
sistent effort  should  be  made  to  reduce  the  dosage  by  attention  to  hygienic 
measures.  In  anaemia  and  chlorosis,  a  sulphur  confection  taken  in  the 
morning,  and  a  pill  of  iron,  rhubarb,  and  aloes  throughout  the  day,  are  very 
serviceable.  Certain  very  severe  cases  are  benefited  by  "short-circuiting,"  the 
lower  end  of  the  ileum  being  joined  to  the  lower  end  of  the  colon. 

In  children  the  indications  should  be  met,  as  far  as  possible,  by  hygienic 
and  dietetic  measures.  In  the  constipation  of  sucklings  a  change  in  the  diet 
of  the  mother  may  be  tried,  or  from  one  to  three  teaspoonfuls  of  cn»am  may 
be  given  before  each  nursing.  In  artificially  fed  children  the  top  milk  with 
the  cream  should  be  uswl.  Drinking  of  water,  bariey  water,  or  oatmeal  water 
will  sometimes  ol)viate  the  difficulty.  If  laxatives  are  required,  simple  syrup, 
manna,  or  olive  oil  may  be  sullicient.  The  conical  piece  of  soap,  so  often 
seen  in  nurseries,  is  sometimes  efficacious.  Massage  along  the  colon  may  be 
tried.  Small  injections  of  cold  wat^r  may  be  used.  Large  injections  should 
be  avoided,  if  possible.  If  it  is  necessary  to  give  a  laxative  by  the  mouth, 
castor  oil  or  tlie  fluid  magnesia  is  the  best.  The  saline  purgatives  appear 
to  act  by  increasing  the  muscular  and  glandular  activity  of  the  bowel.  If 
there  are  signs  of  gastro-intestinal  irritation,  rimbarb  and  soda  or  gray 
powder  may  be  given.  In  older  children  the  diet  should  be  carefully  regu- 
lated. 

VI.    ENTEROPTOSIS 

(GUnard's  Disease) 

Definition. — "Dropping  of  the  viscera,''  viscoroptosis,  is  not  a  disease^ 
but   a   s}Tnptom   group  characterized  by   looseness   of  the  mesenteric  and 
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peritoneal  attachments^  so  that  the  stomach,  the  intestines,  particularly  the 
transverse  colon,  the  liver,  the  kidneys,  and  the  spleen  occupy  an  abnormally 
low  position  in  the  abdominal  cavity. 

QymptomB  and  Fhysical  Signs. — It  is  important  to  recognize  two  groups 
of  cases.  In  one  the  splanchnoptosis  follows  the  loss  of  normal  support  of 
the  abdominal  wall  in  consequence  of  repeated  pregnancies  or  recurring 
ascites.  The  condition  may  be  extreme  without  the  slightest  distress  on  the 
part  of  the  patient. 

The  second  and  more  important  group  occurs  usually  in  young  persons, 
who  present,  with  splanchnoptosis,  the  features  of  more  or  less  marked  neu- 
rasthenia. 

In  the  first  group  inspection  of  the  abdomen  shows  a  very  relaxed  abdom- 
inal wall,  and,  as  a  rule,  the  linese  albicantes  of  recurring  pregnancies. 
Peristalsis  of  the  intestines  may  be  seen,  and  in  extreme  cases  the  outlines 
of  the  stomach  itself  with  its  waves  of  peristalsis.  On  inflating  the  stomach 
with  carbonic-acid  gas  the  organ  stands  out  with  great  prominence,  and  the 
lessor  and  greater  curvatures  are  seen,  the  latter  extending  perhaps  a  hand's 
)readth  below  the  level  of  the  navel.  The  waves  of  peristalsis  are  feeble  and 
irithoiit  the  vigor  and  force  of  those  seen  in  the  stomach  dilated  from  stric- 
ure  of  the  pylorus.  The  condition  of  descensus  ventriculi  with  atony  is  best 
tudied  in  this  group  of  cases.  An  important  point  to  remember  is  that  it 
nay  exist  in  an  extreme  grade  without  symptoms. 

In  the  other  group  is  embraced  a  somewhat  motley  series  of  cases,  in 
k'hich,  with  a  pronounced  nervous  or,  as  we  call  it  now,  neurasthenic  basis, 
here  are  displacements  of  the  viscera  with  symptoms.  The  patients  are 
isually  young,  more  frequently  women  than  men,  and  of  spare  habit.  The 
ondition  may  follow  an  acute  illness  with  wasting.  They  complain,  as  a 
ule,  of  dyspepsia,  throbbing  in  the  abdomen,  and  dragging  pains  or  weak- 
less  in  the  back,  and  inability  to  perform  the  usual  duties  of  life.  A  very 
onsiderable  proportion  of  all  the  cases  of  neurasthenia  present  the  local  fea- 
ures  of  enteroptosis.  When  preparing  for  the  examination  one  notices 
isually  an  erythematous  flushing  of  the  skin;  the  scratch  of  the  nail  is  fol- 
owed  instantly  by  a  line  of  hyperemia,  less  often  of  marked  pallor.  The 
pulsation  of  the  abdominal  aorta  is  readily  seen. 

Badiography  has  given  much  information  of  the  position  of  the  viscera 
nd  the  patients  should  be  examined  carefully  after  a  bismuth  meal.  The 
tomach  is  vertically  placed  and  reaches  far  below  the  navel ;  its  motility  may 
e  normal,  but  there  may  be  stasis  from  associated  pyloric  spasm  or  from 
inking  of  the  duodenum.  Inflated  with  gas  the  outlines  may  be  seen  througli 
he  thin  skin.     Clapotage  or  splashing  is  usually  distinct. 

Nephroptosis,  or  displacement  of  the  kidney,  is  one  of  the  most  constant 
jhenomena  in  enteroptosis.  It  is  well,  perhaps,  to  distinguish  between  the 
idney  which  one  can  just  touch  on  deep  inspiration — palpable  kidney — one 
rhich  is  freely  movable,  and  which  on  deep  inspiration  descends  so  that 
ne  can  put  the  flngers  of  the  palpating  hand  above  it  and  hold  it  dovm, 
nd,  thirdly,  a  floating  kidney,  which  is  entirely  outside  the  costal  arch,  is 
asily  grasped  in  the  hand,  readily  moved  to  the  middle  line,  and  low  down 
oward  the  right  iliac  fossa.  It  is  held  by  some  that  the  designation  floating 
idney  should  be  restricted  to  the  cases  in  which  there  is  a  meso-nephron. 
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but  this  is  excessively  rare,  while  extreme  grades  of  renal  mobility  are  com- 
mon. Some  of  the  more  serious  sequences  of  movable  kidney,  namely, 
DietFs  crises  and  intermittent  hypdronephrosis,  will  be  considered  with  dis- 
eases of  the  kidney. 

Displacement  of  the  liver  is  very  much  less  common.  In  thin  women 
who  have  laced,  the  organ  is  often  tilted  forward,  so  that  a  very  large  snr- 
f  ace  of  the  lobes  comes  in  contact  with  the  abdominal  wall ;  it  is  a  very  com- 
mon mistake  under  these  circumstances  to  think  that  the  organ  is  enlargei 
Dislocation  of  the  liver  itself  will  be  considered  later. 

Mobility  of  the  spleen  is  sometimes  very  marked  in  enteroptosis.  In  an 
extreme  grade  it  may  be  found  in  almost  any  region  of  the  abdomen.  It  is 
very  frequently  mistaken  for  a  fibroid  or  ovarian  tumor.  A  considerable 
proportion  of  the  cases  come  first  under  the  care  of  the  gynecologist. 

There  is  usually  much  relaxation  of  the  mesentery  and  of  the  perit<mefll 
folds  which  support  the  intestines.  The  colon  is  displaced  downward  (colop- 
tosis),  with  consequent  kinking  at  the  flexures.  The  descent  may  be  so  low 
that  the  transverse  colon  is  at  the  brim  of  or  even  in  the  pelvis.  It  may 
indeed  be  fixed  or  bent  in  the  form  of  a  V.  It  is  frequently  to  be  felt,  as 
Glenard  states,  as  a  firm  cord  crossing  the  abdomen  at  or  below  the  level 
of  the  navel.  This  kinking  may  take  place  not  only  in  the  colon,  but  at  the 
pylorus,  where  the  duodenum  passes  into  the  jejunum,  and  where  the  ileum 
enters  the  caecum. 

The  explanation  of  the  phenomena  accompanying  enteroptosis  is  by  no 
means  easy.  It  has  been  suggested  by  616nard  and  others  that  overfilling  of 
the  splanchnic  vessels  in  consequence  of  displacements  and  kinking  accounts 
for  the  feelings  of  exhaustion  and  general  nervousness.  In  a  large  propor- 
tion of  the  cases,  however,  no  symptoms  occur  until  after  an  illness  ot  some 
protracted  nervous  strain. 

Treatment — In  a  majority  of  all  cases  four  indications  are  present:  To 
treat  the  existing  neurasthenia,  to  relieve  the  nervous  dyspepsia,  to  over- 
come the  constipation,  and  to  afl'ord  mechanical  support  to  the  organs.  Three 
of  these  are  considered  under  their  appropriate  sections.  In  cases  in  which 
the  enteroptosis  has  followed  loss  in  weight  after  an  acute  illness  or  worries 
and  cares    an  important  indication  is  to  fatten  the  patient. 

A  well-adapted  abdominal  bandage  is  one  of  the  most  important  meas- 
ures in  enteroptosis.  In  many  of  the  milder  grades  it  alone  suffices.  I  know 
of  no  single  simple  measure  which  affords  relief  to  distressing  symptoms  in 
so  many  cases  as  tlie  abdominal  bandage.  It  is  best  made  of  linen,  should 
fit  snugly,  and  should  be  arranged  with  straps  so  that  it  can  not  ride  up  over 
the  hips.  A  special  form  must  be  used,  as  will  be  mentioned  later,  for  mov- 
able kidney.  In  some  cases  support  may  be  given  by  the  use  of  adhesive 
strapping.  Some  of  the  more  aggravated  types  of  enteroptosis  are  combined 
with  such  features  of  neurasthenia  that  a  rigid  Weir  Mitchell  treatment  is 
indicated.  In  a  few  very  refractory  cases  surgical  interference  may  be  called 
for. 

And,  lastly,  the  physician  must  be  careful  in  dealing  with  the  subjects 
of  enteroptosis  not  to  lay  too  niucli  stress  on  the  disorder.  It  is  well  never 
to  tell  the  patient  that  a  kidney  is  movable;  the  symptoms  may  date  from 
a  knowledge  of  the  existence  of  the  condition. 
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Vn.    MISOELLANEOnS  AFFECTIONS 

I.     MUCOUS    COLITIS 

Known  by  various  names,  such  as  membranous  enteritis,  tubular  diarrhcsa, 
mucous  colic,  and  myxoneurosis  intestinalis,  this  remarkable  disease  has  been 
recognized  for  several  centuries.    An  exhaustive  description  of  it  is  given  by 
Woodward  in  vol.  ii  of  the  Medical  and  Surgical  Reports  of' the  Civil  War. 
The  passage  of  mucus  in  large  quantities  from  the  bowel  is  met  with,  -first, 
in  catarrh  of  the  intestine,  due  to  various  causes.     It  is  not  uncommon  in 
children,  and  may  be  associated  with  disturbances  of  digestion  and  slight 
colic    Secondly,  in  local  disease  or  irritation  of  the  bowel,  in  cancer  of  the 
colon  and  of  the  rectum.     In  tubo-ovarian  disease  much  mucus  and  slime 
may  be  passed.    Thirdly,  true  mucous  colitis,  a  secretion  neurosis  of  the  large 
intestine  met  with  particularly  in  nervous  and  hysterical  patients.     It  is 
more  common  in  women  than  in  men.    It  has  increased  greatly  of  late  years, 
and  haa  beccnne  the  fashionable  complaint,  displacing  neuritis  to  a  great 
extent.    Tliere  is  an  abnormal  secretion  of  a  tenacious  mucus,  which  may  be  • 
?limy  and  gelatinous,  like  frog-spawn,  or  it  is  passed  in  strings  or  strips, 
nore  rarely  as  a  continuous  tubular  membrane.    I  have  twice  seen  this  mem- 
)rane  in  situ,  closely  adherent  to  the  mucosa,  but  capable  of  separation  with- 
out any  lesion  of  the  surface.     Microscopically  the  casts  are  mucoid,  of  a 
inifonn  granular  ground  substance  through  which  there  are  remnants  of 
ellfi,   some   of  which   have    undergone   a   definite   hyaline  transformation. 
rriple  phosphate,  cholesterin,  and  fatty  crystals  are  present,  and  occasionally 
ine,  sand-like  concretions.    The  epithelium  of  the  mucosa  seems  to  be  intact. 
SymptomB. — In  a  large  proportion  of  all  the  cases  the  subjects  are  nerv- 
»U8  in  greater  or  less  degree.    Some  cases  have  had  hysterical  outbreaks,  and 
bere  may  be  hypochondriasis  or  melancholia.    The  patients  are  self-centred 
nd  often  much  worried  about  the  mucous  stools.     Some  of  the  cases  are 
mong  the  most  distressing  with  which  we  have  to  deal,  invalids  of  from 
en  to  twenty  years'  standing,  neurasthenic  to  an  extreme  degree,  with  recur- 
ing  attacks  of  pain  and  the  passage  of  large  quantities  of  mucus  or  even  of 
ntestinal  casts.  ' 

In  many  cases  the  attacks  may  come  on  in  paroxysms,  associated  with 
olicky  pains,  or  occasionally  crises  of  the  greatest  severity,  so  that  appen- 
[icitis  may  be  suspected.  Emotional  disturbances,  worry  of  all  sorts,  or  an 
rror  in  diet  may  bring  on  an  attack.  Constipation  is  a  special  feature  in 
oany  cases.    Sometimes  there  are  attacks  of  nervous  diarrhcBa. 

While  the  disease  is  obstinate  and  distressing,  it  is  rarely  serious,  though 
lerringham  states  that  he  knew  of  three  cases  of  mucous  colitis  in  which 
leath  occurred  suddenly,  in  all  with  great  pain  in  the  left  side  of  the  abdo- 
nen.  The  abdomen  itself  is  rarely  distended.  There  is  often  a  very  painful 
pot  just  between  the  navel  and  the  left  costal  border,  t^^ndor  on  pressure, 
nd  sometimes  the  paroxysms  of  pain  seem  centred  in  this  region.  A  spas- 
ic  condition  of  the  colon  frequently  exists  and  is  easily  recognized  by  pal- 
lation. 

Siagnofil. — ^The  diagnosis  is  rarely  doubtful,  but  it  is  inijmrtant  not  to 
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mistake  the  membranes  for  other  substances;  thus,  the  external  catide  of 
asparagus  and  undigested  portions  of  meat  or  sausage-skins  sometimeB  as- 
sume forms  not  imlike  mucous  casts,  but  microscopic  examination  will 
quickly  differentiate  them.  Mucous  colitis  with  severe  pain  may  be  mistaken 
for  appendicitis. 

Treatment. — Drugs  are  of  little  value.  It  is  quite  useless  to  give  bismufli 
and  so-called  intestinal  remedies.  First  the  basic  neurasthenic  state  is  to 
be  dealt  with,  and  this  may  suffice  for  a  cure.  Secondly,  daily  irrigations 
of  the  colon  through  a  long  tube — one  to  two  pints  of  warm  alkaline  fluii 
At  Plombieres,  Harrogate,  and  other  spas  this  treatment  is  most  successfully 
carried  out.  The  injection  of  olive  oil  at  bedtime  is  sometimes  helpful.  It 
should  be  retained  during  the  night.  Thirdly,  the  coarser  sorts  of  food  which 
leave  a  large  residue  should  be  eaten,  and,  lastly,  should  these  measures  fail, 
the  question  of  opening  the  colon  or  irrigating  through  the  appendix  may 
be  considered. 

n.    DILATATION   OP   THE   COLON 

There  are  four  groups  of  cases.  In  the  first  the  distention  is  «itirely 
gaseous,  and  occurs  not  infrequently  as  a  transient  condition.  In  many  cases 
it  has  an  important  influence,  inasmuch  as  it  may  be  extreme,  pushing  up  the 
diaphragm  and  seriously  impairing  the  action  of  the  heart  and  lungs.  It  is 
an  occasional  cause  of  sudden  heart-failure.  In  pneumonia  and  other  acute 
diseases  this  inflation  of  the  colon  may  be  extreme. 

In  the  second  group  are  the  cases  in  which  the  distention  of  the  colon 
is  caused  by  solid  substances,  as  faecal  matter,  occasionally  by  foreign  bodies 
introduced  from  without,  and  more  rarely  by  gall-stones.  In  institutions, 
particularly  in  insane  asylums,  it  is  not  infrequent  to  find  the  aged  with 
great  distention  of  the  colon. 

WTien,  thirdly,  the  dilatation  is  due  to  an  organic  obstruction  in  front 
of  the  dilated  gut,  the  colon  may  reach  a  very  large  size.  These  cases  are 
common  enougli  in  malignant  tumors  and  sometimes  in  volvulus.  Dilata- 
tion of  the  sigmoid  flexure  occurs  particularly  when  this  portion  of  the  bowel 
is  congenitally  wery  long.  In  such  cases  the  bowel  may  be  so  distended  that 
it  occupiers  the  greater  part  of  the  abdomen,  pushing  up  the  liver  and  the  dia- 
phragm. An  acute  condition  is  sometimes  caused  by  a  twist  in  the  meso-colon. 
And,  fourthly — 

Idiopathic  Dilatation. — Hirschsprung's  disease.  The  cases  are  not  un- 
common, occurring  in  children  and  in  young  adults.  The  sigmoid  flexure 
alone  or  the  entire  colon  is  involved,  and  the  size  may  be  colossal.  In  For- 
mad's  case  the  circumference  of  the  colon  was  from  fifteen  to  thirty  inches, 
and  the  weight  of  the  rontcnts  forty-seven  pounds.  The  origin  is  obscure.  In 
some  the  condition  is  congenital,  and  the  dilatation  and  hypertrophy  increase 
progressively;  in  others  there  is  an  unusually  long  sigmoid  flexure;  in  others 
again  narrowing  of  the  terminal  ])ortion  of  the  descending  colon  or  a  valve- 
like structure  has  l>een  found.  The  sijmptoms  are  very  definite — constipa- 
tion, an  enlarge<l  abdomen,  attacks  of  pain  with  increasing  distention,  and 
then  diarrhoea,  either  natural  or  induced,  with  relief.  Such  attacks  may 
occur  from  birtli  and  continue  to  the  twentieth  or  thirtieth  year.  The  ab- 
dominal i>icture  is  distinctive — ^the  great  enlargement  of  the  upper  half  of 
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the  abdcmen,  the  spreading  of  the  costal  arch^  the  remarkable  length  from 
the  ensiform  cartilage  to  the  navel,  and  in  the  attacks  the  coils  of  the  colon 
stand  out  prominently,  and  even  the  longitudinal  bands  may  be  seen. 

The  outlook  is  uncertain.  Medical  treatment  is  of  little  avail.  I  have 
geen  one  case  in  a  young  child  in  which  scrupulous  care  of  the  bowels  seemed 
to  check  the  progress;  but,  as  a  rule,  it  is  a  progressive  malady  for  which 
rargery  alone  offers  complete  relief.  Eesection  of  the  enlarged  colon  has  now 
been  done  in  a  good  many  cases  vnth  success.  Colotomy  gives  relief;  colos- 
tomy has  also  been  successful.  Of  44  cases  treated  surgically,  15  were  com- 
pletely cored  and  7  were  improved  (Finney). 

in.    INTESTINAL  SAND 

'^Ue  Intestinal." — ^There  are  two  groups  of  cases  in  which  sand-like 
material  is  passed  with  the  stools.  The  false,  in  which  it  is  made  up  of  the 
remains  of  vegetable  food  and  fruits  which  have  resisted  digestion  or  which 
have  become  encrusted  with  earthy  salts.  True  intestinal  sand  of  animal 
origin,  gritty  fine  particles,  usually  gray  or  colorless,  sometimes  dark,  is 
formed  in  the  bowel  and  is  made  up  largely  of  lime  salts.  In  mucous 
colitis  this  material  may  be  passed  at  intervals  for  months. 

IV.    DIVERTICULITIS— PERISIGMOIDITIS 

In  the  lower  part  of  the  descending  colon  and  in  the  sigmoid  flexure 
diverticula  occur,  sometimes  congenital,  sometimes  acquired,  most  commonly 
in  women  and  in  association  with  constipation.  Of  81  cases  collected  by 
Telling,  53  were  in  males.  They  are  prone  to  form  at  the  site  of  the  ap- 
pendices epiploicae.  Intestinal  obstruction,  acute  gangrene,  perforation  with 
the  formation  of  abscess,  peritonitis,  vesico-colic  fistula,  and  metastatic  8uj>- 
puration  are  occasional  complications.  In  acute  cases  left-sided  appendicitis 
is  diagnosed,  while  in  the  chronic  cases  the  mimicry  of  cancer  is  very  close. 
The  cases  are  more  common  than  we  have  heretofore  supposed.  Resection 
of  the  affected  j)ortion  of  the  colon  has  been  successfully  performed. 

V.     AFFECTIONS  OF  THE  MESENTERY 

"HmmoTThsige  {Ilcematoma), — Instances  in  which  the  bleeding  is  confined 
to  the  mesenteric  tissues  are  rare ;  more  commonly  the  condition  is  associated 
with  haemorrhagic  infiltration  of  the  pancreas  and  with  retroperitoneal  haemor- 
rhage. It  occurs  in  rupture  of  aneurisms,  either  of  the  abdominal  aorta  or  of 
the  superior  mesenteric  artery,  in  malignant  forms  of  the  infectious  fevers, 
small-pox,  and,  lastly,  in  individuals  in  whom  no  predisposing  conditions 
exist. 

AffectionB  of  the  Mesenteric  Vessels. — (a)  Aneurism  (see  under  Ai^ 
teries). 

(i)  Embolism  and  Thrombosis. — Infarction  of  the  Bowel, — When  the 
mesenteric  vessels  are  blocked  by  emboli  or  thrombi  the  condition  of  infarc- 
tion follows  in  the  territory  supplied,  which  may  pass  on  to  gangrene  or  to 
perforation  and  peritonitis.     If  the  superior  mesenteric  artery  is  blocked 
87 


654  DISEASES    OF   THE   DIGESTIVE    SYSTEM 

the  result  is  fatal.  In  the  veins  the  thrombosis  may  be  primary,  following 
infective  processes  in  the  intestines,  particularly  about  the  appendix,  or  it 
occurs  in  cachectic  states.  Secondary  thrombosis  is  met  with  in  drrbosis  d 
the  liver,  syphilis,  and  pylephlebitis,  or  may  result  from  the  stasis  caused 
by  arterial  emboli.  Jackson,  Porter,  and  Quimby  have  made  an  exhaustiTc 
study  of  30  Boston  cases,  and  have  collected  214  cases.  They  recognize  two 
groups — acute  and  chronic.  In  the  former  the  onset  is  sudden,  with  colic, 
nausea,  vomiting,  and  a  bloody  diarrhoea,  so  that  the  picture  is  one  of  acute 
obstruction.  The  abdomen  becomes  distended  and  death  occurs  in  coUapee 
within  a  few  days.  In  the  chronic  cases  the  onset  is  insidious,  and  there 
may  be  no  symptoms  referable  to  the  abdomen.  Of  the  214  cases,  64  per 
cent,  were  in  men.  The  diagnosis  is  extremely  difficult,  and  the  acute  cage* 
are  usually  regarded  as  obstruction.  Exploratory  operation  has  been  made  in 
47  cases,  4  of  which  have  recovered.  In  J.  W.  Elliot's  successful  case  48 
inches  of  the  bowel  were  resected.  In  the  horse,  infarction  of  the  intestine, 
commonly  in  connection  with  the  verminous  aneurisms  of  the  mesenteric 
arteries,  is  the  usual  cause  of  colic. 

Diseases  of  the  Mesenteric  Veins. — Dilatation  and  sclerosis  occur  in  cir- 
rhosis of  the  liver.  In  instances  of  prolonged  obstruction  there  may  he  large 
saccular  dilatations  with  calcification  of  the  intima,  as  in  a  case  of  obliten- 
tion  of  the  venae  portaB  described  by  me.  Suppuration  of  the  mesenteric 
veins  is  riot  rare,  and  occurs  usually  in  connection  with  pylephlebitis.  The 
mesentery  may  be  much  swollen  and  is  like  a  bag  of  pus,  and  it  is  only  on 
careful  dissection  that  one  sees  that  the  pus  is  really  within  channels  repre- 
senting extremely  dilated  mesenteric  veins. 

Disorders  of  the  Chyle  Vessels. — ^Varicose,  cavernous,  and  cystic  chj- 
langiomata  are  met  with  in  the  mucosa  and  submucosa  of  the  small  intes- 
tine, occasionally  of  the  stomach.  Extravasation  of  chyle  into  the  mesenteric 
tissue  is  sometimes  seen.  Chylous  cysts  are  found.  I  saw  one  the  size  of  an 
egg  at  the  root  of  the  mesentery.  Bramann  records  a  case  in  a  man  aged 
sixty-three,  in  which  a  cyst  of  this  kind  the  size  of  a  child's  head  was  healed 
by  operation.  There  is  an  instance  on  record  of  a  congenital  malformation 
of  the  thoracic  duct,  in  which  the  receptaculum  formed  a  flattened  cyst  which 
discharged  into  the  peritoneum,  and  a  chylous  ascitic  fluid  was  withdrawn  on 
several  occasions.  Homans  reported  the  case  of  a  girl  who,  from  tlie  third  to 
the  thirteenth  year,  had  an  enlarged  abdomen.  Laparotomy  showed  a  series 
of  cysts  containing  clear  fluid.  They  were  supposed  to  be  dilated  lymph  ves- 
sels connected  with  the  intestines. 

Cysts  of  the  Mesentery. — Tliey  may  be  either  dermoid,  hydatid,  serous, 
sanguineous,  or  chylous.  They  occur  at  any  portion  of  the  mesentery,  and 
range  from  a  few  inches  in  diameter  to  large  masses  occupying  the  entire 
abdomen.  They  are  frequently  adherent  to  the  neighboring  organs,  to  the 
liver,  spleen,  uterus,  and  sigmoid  flexure. 

The  s^Tnptoms  usually  are  those  of  a  progressively  enlarging  tumor  in 
the  abdomen.  Sometimes  a  mass  develops  rapidly,  particularly  in  the  haemor- 
rhagic  forms.  Colic  and  constipation  are  present  in  some  cases.  The  general 
health,  as  a  rule,  is  well  maintained  in  spite  of  the  progressive  enlargement 
of  the  abdomen,  which  is  most  prominent  in  the  umbilical  region.  Mesen- 
teric cysts  may  persist  for  many  years,  even  ten  or  twenty. 
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The  diagnosis  is  extremely  uncertain,  and  no  single  feature  is  in  any  way 
distinctive.  The  important  signs  are:  the  great  mobility,  the  situation  in 
the  middle  line,  and  the  zone  of  t3rmpany  in  front  of  the  tumor.  Of  these, 
the  second  is  the  only  one  which  is  at  all  constant,  as  when  the  tumors  are 
Itrge  the  mobility  disappears,  and  at  this  stage  the  intestines,  too,  are  pushed 
to  one  side.  It  is  most  frequently  mistaken  for  ovarian  tumor.  Movable 
kidney,  hydronephrosis,  and  cysts  of  the  omentum  have  also  been  confused 
with  it  In  certain  instances  puncture  may  be  made  for  diagnostic  pur- 
poses, but  it  is  better  to  advise  laparotomy  for  the  purpose  of  drainage,  or,  if 
possible,  enucleation  may  be  practiced. 


H.    DISEASES  OP  THE  LIVEE 

I.    JAUNDICE 

(Ictenis) 

Definition. — Jaundice  or  icterus  is  a  condition  characterized  by  coloration 
of  the  skin,  mucous  membranes,  and  fluids  of  the  body  by  the  bile-pigment. 

Like  albuminuria,  jaundice  is  a  symptom  and  not  a  disease,  and  is  met 
with  in  a  variety  of  conditions. 

1.     OBSTRUCTIVE   JAUNDICE 

The  chief  causes  of  obstructive  jaundice  are:  (1)  Obstruction  by  for- 
eign bodies  within  the  ducts,  as  gall-stones  and  parasites;  (2)  by  inflammatory 
tumefaction  of  the  duodenum  or  of  the  lining  membrane  of  the  duct;  (3)  by 
sftricture  or  obliteration  of  the  duct;  (4)  by  tumors  closing  the  orifice  of  the 
duct  or  growing  in  its  interior;  (5)  by  pressure  on  the  duct  from  without, 
as  by  tumors  of  the  liver  itself,  of  the  stomach,  pancreas,  kidney,  or  omentum ; 
by  pressure  of  enlarged  glands  in  the  fissures  of  the  liver,  and,  more  rarely,  of 
abdominal  aneurism,  faecal  accumulation,  or  the  pregnant  uterus. 

In  these  case  of  extra-hepatic  or  obstructive  jaundice  the  pressure  within 
the  biliary  capillaries,  usually  low,  becomes  increased  and  the  bile  is  absorbed 
by  the  lymphatics  of  the  liver  and  not  by  the  blood  capillaries.  To  these 
causes  some  add  lowering  of  the  blood  pressure  in  the  portal  system  so  that  the 
tension  in  the  smaller  bile-ducts  is  greater  than  in  the  blood-vessels.  For  this 
view,  however,  there  is  no  positive  evidence.  In  this  class  may  perhaps  be 
placed  the  cases  of  jaundice  from  mental  shock  or  depressed  emotions,  which 
"may  conceivably  cause  spasm  and  reversed  peristalsis  of  the  bile-duct''  (W. 
Hunter). 

Oeneral  Symptoms  of  Obstructive  Jaundice. — (a)  Icterus,  or  tinting  of 
the  skin  and  conjunctiva.  The  color  ranges  from  a  lemon-yellow  in  catarrhal 
jaundice  to  a  deep  olive-green  or  bronzed  hue  in  permanent  obstruction.  In 
wme  instances  the  color  of  the  skin  is  greenish  black,  the  so-called  %lack 
jaundice."    Except  the  central  nervous  system,  all  of  the  tissues  are  stained. 
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(b)  In  the  more  chronic  forms  pruritus  is  a  most  distressing  symptom. 
There  is  a  curious  preicteric  itching,  which  Riessman  thinks  is  suggestive  of 
cancer,  but  I  have  seen  it  most  marked  in  gall-stone  cases.  Sweating  is  com- 
mon, and  may  be  curiously  localized  to  the  abdomen  or  to  the  palms  of  the 
hands.  Lichen,  urticaria,  and  boils  may  occur.  Xanthoma  multiplex  is  rare. 
Only  two  cases  have  occurred  under  my  observation.  Usually  in  the  flat  form, 
rarely  nodular,  they  are  most  common  in  the  eyelids  and  on  the  hands  and 
feet.  They  may  be  very  numerous  over  the  whole  body.  Occasionally  the 
tumors  are  found  in  the  bile  duct  After  persisting  for  years  they  may  dis- 
appear. In  very  chronic  cases  telangiectases  develop  in  the  skin,  sometimes 
in  large  numbers  over  the  body  and  face,  occasionally  on  the  mucous  mem- 
brane of  the  tongue  and  lips,  forming  patches  of  a  bright  red  color  from  1  to 
2  cm.  in  breadth. 

(c)  The  secretions  are  colored  with  bile-pigment.  The  sweat  tinges  the 
iinen;  the  tears  and  saliva  and  milk  are  rarely  stained.  The  expectoration 
is  not  often  tinted  unless  there  is  inflammation,  as  when  pneumonia  coexists 
with  jaundice.  The  urine  may  contain  the  pigment  before  it  is  apparent  in 
the  skin  or  conjunctiva.  The  color  varies  from  light  greenish  yellow  to  a 
deep  black-green.  In  cases  of  jaundice  of  long  standing  or  great  intensity  the 
urine  usually  contains  albumin  and  always  bile-stained  tube-casts. 

(d)  No  bile  passes  into  the  intestine.  The  stools  therefore  are  of  a  pale 
drab  or  slate-gray  color,  and  usually  very  fetid  and  pasty.  The  "clay-color'' 
of  the  stools  is  also  in  part  due  to  the  presence  of  undigested  fat  which, 
according  to  Miiller,  may  be  increased  from  7  to  10  per  cent.,  which  is  normal, 
to  55  or  78.5  per  cent.  There  may  be  constipation ;  in  many  instances,  owing 
to  decomposition,  there  is  diarrhoea. 

(e)  Slow  pulse:  The  heart's  action  may  fall  to  40,  30,  or  even  to  20  per 
minute.  It  is  particularly  noticeable  in  the  cases  of  catarrhal  and  recent  jaun- 
dice, and  is  not  as  a  rule  an  unfavorable  symptom.  Whether  this  is  due  to  in- 
terrupted conductivity  or  to  direct  poisoning  of  the  auriculo-ventricular  bundle 
has  not  been  determined.  It  occurs  only  in  the  early  stages  of  jaundice.  At 
this  time  bile  acids  pass  into  the  blood,  but  are  produced  in  very  small  quan- 
tities when  jaundice  is  established.  The  respirations  may  fall  to  10  or  even  to 
7  j)er  minute.    Xanthoj)sia,  or  yellow  vision,  may  occur. 

(/)  Hcvmorrhage,  The  tendency  to  bleeding  in  chronic  icterus  is  a  seriou:? 
feature.  It  has  been  shown  that  the  blood-coagulation  time  may  be  much 
retarded,  and  instead  of  from  three  minutes  and  a  half  to  four  minutes  and  a 
half  we  have  found  it  in  some  cases  as  late  as  eleven  or  twelve  minutes.  Thi? 
is  a  point  which  should  be  taken  account  of  by  surgeons,  inasmuch  as  incon- 
trollable  hiTniorrha<ro  is  a  well-recognized  accident  in  operating  upon  patients 
with  chronic  obstructive  jaundice.  Purpura,  large  subcutaneous  extrava^- 
tions,  more  rarely  hanuorrhages  from  the  mucous  membranes,  occur  in  pro- 
tracted jaundice,  and  in  the  more  severe  forms. 

(g)  Cerebral  sijnijtfows.  Irritability,  great  depression  of  spirits,  or  even 
melancholia  may  be  j)rosont.  In  any  case  of  persistent  jaundice  special  nerv- 
ous phenonu^na  may  do  vol  o])  and  rapidly  prove  fatal — such  as  sudden  coma, 
acute  delirium,  or  conmlsions.  Usually  the  patient  has  a  rapid  pulse,  slight 
fever,  and  a  dry  tongiie,  and  he  passes  into  the  so-called  "typhoid  state.'' 
These  features  are  not  nearly  so  common  in  obstructive  as  in  febrile  jaundia'. 
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bat  they  not  infrequently  terminate  a  chronic  icterus  in  whatever  way  pro- 
duced. The  group  of  symptoms  has  been  termed  cholcemia,  or^  on  the  suppo- 
ation  that  cholesterin  is  the  poison,  cholestercemia;  but  its  true  nature  has 
not  yet  been  determined.  In  some  of  the  cases  the  symptoms  may  be  due  to 
unemia. 

2.    TOXEMIC  AND   HEMOLYTIC   JAUNDICE 

The  term  hsematogenous  jaundice  was  formerly  applied  to  this  group  iii 
contradistinction  to  the  hepatogenous  jaundice,  associated  with  manifest  ob- 
structive changes  in  the  bile-passages.    The  toxic  jaundice  cases  are  essentially 
obstructive  in  origin,  and  it  is  doubtful  whether  there  are  any  true  non-obstruc- 
tive cases.    The  manner  in  which  the  jaundice  is  produced  in  these  cases  has 
been  experimentally  worked  out  by  Stadelmann  and  Afanassiew.    The  obstruc- 
tion is  due  to  the  extreme  viscidity  of  the  bile  associated  with  a  mild  angio- 
oolitis.    The  sequence  of  events  is  as  follows :  Destruction  of  blood  by  haemoly- 
sis; liberation  of  haemoglobin  with  increased  formation  and  excretion  of  bile 
pigments  (polychromia) ;  increased  viscidity  of  the  bile,  which,  at  the  low 
pressure  at  which  the  bile  is  excreted,  causes  a  temporary  obstruction,  with 
reabeorption  of  the  bile  and  jaundice ;  finally  the  bile  loses  its  viscid  character, 
the  flow  is  reestablished,  and  the  jaundice  disappears.     Stadelmann  found 
that  a  similar  explanation  applies  to  other  varieties  of  jaundice  associated  with 
increased  blood  destruction.     For  this  type  the  name  "haemohepatogenous" 
jaundice  has  been  suggested.    Bolleston  refers  to  them  as  cases  of  ''intrahe- 
})atic"  jaundice.    Hunter  groups  the  causes  as  follows :    1.  Jaundice  produced 
by  the  action  of  poisons,  such  as  toluylendiamin,  phosphorus,  arsenic,  snake- 
venom.    2.  Jaundice  met  with  in  various  specific  fevers  and  conditions,  such 
as  yellow  fever,  malaria   (remittent  and   intermittent),  pyaemia,   relapsing 
fever,  typhus,  enteric  fever,  scarlatina.    3.  Jaundice  met  with  in  various  con- 
ditions of  unknown  but  more  or  less  obscure  infective  nature,  and  variously 
designated  as  epidemic,  infectious,  febrile,  malignant  jaundice,  ictenis  gravis, 
Weil's  disease,  acute  yellow  atrophy. 

The  symptoms  are  not  nearly  so  striking  as  in  the  obstructive  variety. 
The  bile  is  present  in  the  stools.  The  skin  has  in  many  cases  only  a  slight 
lemon  tint.  The  urine  may  contain  no  bile-pigment,  but  the  urinary  pigments 
are  considerably  increased.  In  the  severer  forms,  as  in  acute  yellow  atrophy, 
the  color  may  be  more  intense,  but  in  malaria  and  pernicious  anaemia  the  tint 
is  usually  light.  The  constitutional  disturbance  may  be  very  profound,  with 
high  fever,  delirium,  convulsions,  suppression  of  urine,  black  vomit,  and 
cutaneous  haemorrhages.  In  certain  cases  of  haemolytic  jaundice  the  fragility 
of  the  red  corpuscles  is  greatly  increased  and  they  may  be  smaller  than  nor- 
mal (Widal,  Chauffard)  and  show  granular  degeneration.  This  is  particu- 
larly the  case  in  the  group  of  congenital  icterus  with  enlarged  spleen. 

3.     HEREDITARY    ICTERUS 

A  family  form  of  icterus  has  long  been  known.  We  must  recognize,  indeed, 
several  groups.  First,  icterus  neonatorum,  as  in  the  remarkable  instance  de- 
scribed by  Glaister  (Lancet,  March,  1879),  in  which  a  woman  had  eight  chil- 
dren, six  of  whom  died  of  jaundice  shortly  after  birth ;  one  of  the  cases  had  ste- 
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nosis  of  the  common  duct,  which,  as  John  Thomson  has  shown,  is,  with  angio- 
cholitis,  a  common  lesion  in  this  affection.    Still  more  remarkable  is  it  that  the 
mother  of  this  woman  had  twelve  children,  all  of  whom  were  icteric  after  birth, 
but  the  jaundice  gradually  disappeared.    A  brother  of  the  woman  had  several 
children  who  also  Were  jaundiced  at  birth.    Olaister  states  that  all  of  the  chil- 
dren of  Morgagni,  fifteen  in  number,  had  icterus  neonatorum.    Secondly,  the 
congenital  acholuric  icterus.  Minkowski  reported  eight  cases  in  three  genera- 
tions.   The  jaundice  is  slight,  the  stools  are  not  clay  colored,  the  urine  has  no 
bile  pigment  but  contains  urobilin,  the  general  health  is  little  if  at  all  dis- 
turbed.   Splenic  enlargement  is  a  marked  feature.    Many  cases  have  now  been 
reported  of  this  Minkowski  type,  nearly  all  in  family  groups,  but  Chauffard 
has  met  with  a  case  without  hereditary  basis  and  I  have  seen  at  least  one  caae 
of  the  kind.    No  special  changes  have  been  found  in  the  liver  or  bile  passages. 
Thirdly,  a  group  of  cases  with  enlargement  of  the  spleen  and  liver  and 
marked  constitutional  disturbances,  anaemia,  dwarfing  of  stature,  infantilism, 
and  slight  jaundice.     Cases  which  have  been  described  as  Hanot's  cirrhosis 
have  occurred  in  two  or  three  members  of  a  family,  and  the  jaundice  has 
dated  from  early  childhood. 

Jaundice  has  been  described  in  connection  with  the  various  fevers,  malaria^ 
yellow  fever,  and  WeiFs  disease.  Two  special  affections  may  here  receive  con- 
sideration, the  icterus  of  the  new-bom  and  acute  yellow  atrophy. 


n.    ICTERUS  NEONATORUM 

New-born  infants  are  lial)le  to  jaundice,  which  in  some  instances  rapidly 
proves  fatal.    A  mild  and  a  severe  form  may  \ye  recognized. 

The  mild  or  physiological  icterus  of  the  new-bom  is  a  common  disease 
in  foundling  hosj)itals,  and  is  not  very  infrequent  in  private  practice.  In  9(K) 
consecutive  births  at  the  Sloane  Maternity  icterus  was  noted  in  300  cases 
(Holt).  The  discoloration  appears  early,  usually  on  the  first  or  second  day, 
and  is  of  moderate  intensity.  The  urine  may  be  bile-stained  and  the  faeces 
colorless.  The  nutrition  of  the  child  is  not  usually  disturbed,  and  in  the 
majority  of  oases  the  jaundice  disappears  within  two  weeks.  Tliis  form  is 
never  fatal.  'Hie  cause  of  this  jaundice  is  not  at  all  clear.  Some  have  attrib- 
uted it  to  stasis  in  the  smaller  bile-ducts,  which  are  compressed  by  the  dis- 
tended radicals  of  the  portal  vein.  Others  hold  that  the  jaundice  is  due  to 
the  destruction  of  a  largo  number  of  red  blood-corpuscles  during  the  first 
few  days  after  birth. 

The  severe  form  of  icterus  in  the  new-bom  may  depend  upon  (a)  con- 
genital absence  of  the  common  or  hepatic  duct,  of  which  there  are  many 
instances  on  record;  (h)  con<?enital  syphilitic  hepatitis;  and  (c)  septic  poi- 
soning, associated  with  phlebitis  of  the  umbilical  vein.  This  is  a  severe  and 
fatal  form,  in  which  also  haemorrhage  from  the  cord  may  occur. 

Curiously  enough,  in  contradistinction  to  other  forms,  the  brain  and 
cord  may  be  stained  yellow  in  icterus  neonatorum,  sometimes  diffusely, 
more  rarely  in  definite  foci  corresponding  to  the.  ganglion  cells  which  have 
become  deeply  stained   (Schmorl). 
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m.  ACUTE  YELLOW  ATKOPHT 

(Malignant  Jaundice;  Icterus  Oravis) 

SdnitioiL — ^An  acute  widespread  autolytic  necrosis  of  the  liver  cells  of 
unknown  origin,  characterized  by  jaundice,  toxaemia  and  a  reduction  in  the 
volume  of  the  liyer. 

Etiology. — The  first  authentic  account  was  given  by  the  famous  old  Paris 
doctor  Ballonius — sometimes  called   the  French    Hippocrates    (1538-1616). 
firigfat  gave  a  good  description  in  1836.    It  is  a  rare  disease,  as  among  28,000 
medical  eases  admitted  to  the  Johns  Hopkins  Hospital  in  nearly  twenty-three 
rears  there  were  only  three  cases.    It  varies  in  frequency  in  different  coun- 
tries, and  seems  to  be  more  rare  in  the  United  States  than  in  Germany  and 
England.     The  majority  of  cases  occur  between  the  tenth  and  the  fortieth 
jear.    Bcdleston  has  collected  22  cases  occurring  within  the  first  ten  years  of 
life. 

Becent  studies  have  thrown  a  good  deal  of  light  upon  the  subject;  we  now 
know  that  acute  necrosis  of  the  liver  occurs  under  many  conditions :  (a)  In  the 
infections,  syphilis,  typhoid  fever,  diphtheria,  septicaemia,  these  necroses  may 
be  widespread.  (6)  Non-bacterial  poisons.  The  remarkable  delayed  chloro- 
form poisoning  is  a  hepatic  necrosis  resembling  very  closely  acute  yellow 
atrophy.  Phosphorus  produces  a  similar  condition,  and  possibly  mercury. 
(c)  Autogenous  poisons,  produced  in  connection  with  pregnancy  and  parturi- 
tion. The  ordinary  necrotic  foci  of  the  liver  in  pregnancy  are  the  same  kind 
but  less  in  degree  than  those  of  acute  yellow  atrophy. 

An  exaggeration  of  any  of  these  types  may  lead  to  a  clinical  condition 
which  we  call  acute  yellow  atrophy.  Its  association  with  pregnancy  is  re- 
markable. More  than  one-half  of  the  cases  occur  in  women,  and  in  a  large 
proportion  of  these  during  the  middle  or  latter  half  of  pregnancy.  The  dis- 
ease has  followed  a  profound  shock,  or  mental  emotion.  It  occurs  occasionally 
in  syphilis  and  other  acute  infections,  and  there  are  cases  of  cirrhosis  of  the 
liver,  particularly  of  the  hypgirophic  form,  associated  with  diffuse  necrosis, 
intense  jaundice  and  toxaemia.  We  are  as  yet  ignorant  of  the  conditions  under 
which  the  poisons,  bacterial  or  metabolic,  cause  this  widespread  necrosis. 

Korbid  Anatomy. — The  liver  is  greatly  reduced  in  size,  looks  thin  and 
flattened,  and  sometimes  does  not  reach  more  than  one-half  or  even  one-third 
of  its  normal  weight.  It  is  flabby  and  the  capsule  is  vmnkled.  Externally 
the  organ  has  a  greenish-yellow  color.  On  section  the  color  may  be  yellowish- 
brown,  yellowish-red,  or  mottled,  and  the  outlines  of  the  lobules  are  indistinct. 
The  yellow  and  dark-red  portions  represent  different  stages  of  the  same 
process — the  yellow  an  earlier,  the  red  a  more  advanced  stage.  The  organ 
may  cut  with  considerable  firmness.  Microscopically  the  liver-cells  are  seen 
in  all  stages  of  necrosis,  and  in  spots  appear  to  have  undergone  complete 
destruction,  leaving  a  fatty,  granular  debris  with  pigment  grains  and  crystals 
of  leucin  and  tyrosin.  Haemorrhages  occur  between  the  liver-cells.  Tliere  is 
a  cholangitis  of  the  smaller  bile-ducts.  Marchand,  MacCallum,  and  others 
have  described  regenerative  changes  in  the  cases  which  do  not  run  an  acute 
coarse. 
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The  other  organs  show  extensive  bile-staining,  and  there  are  numerous 
haemorrhages.  The  kidneys  may  show  marked  granular  degeneration  of  the 
epithelium,  and  usually  there  is  fatty  degeneration  of  the  heart  In  a  major- 
ity of  the  cases  the  spleen  is  enlarged. 

Symptoms. — In  the  initial  stage  there  is  gastro-duodenal  catarrh,  and 
at  first  the  jaundice  is  thought  to  be  of  a  simple  nature.  In  some  instances 
this  lasts  only  a  few  days,  in  others  two  or  three  weeks.  Then  severe  fiymp- 
toms  set  in — ^headache,  delirium,  trembling  of  the  muscles,  and,  in  some 
instances,  convulsions.  Vomiting  is  a  constant  symptom,  and  blood  may  be 
brought  up.  Haemorrhages  occur  into  the  skin  or  from  the  mucous  surfaces; 
in  pregnant  women  abortion  may  occur.  The  jaundice  usually  increases,  coma 
sets  in  and  gradually  deepens  until  death.  The  body  temperature  is  variable; 
in  a  majority  of  the  cases  the  disease  runs  an  afebrile  course,  though  some- 
times just  before  death  there  is  an  elevation.  In  some  instances,  however, 
there  has  been  marked  pyrexia.  The  pulse  is  usually  rapid,  the  tongue  coated 
and  drv%  and  the  patient  is  in  a  "typhoid  state."  There  may  be  complete 
obliteration  of  the  liver  dulness.  This  is  due  to  the  flabby  organ  falling  away 
from  the  abdominal  walls  and  allowing  the  intestinal  coils  to  take  its  place. 

The  urine  is  bile-stained  and  often  contains  tube-casts.  Frequently  albu- 
minuria and  occasionally  albumosuria  occur.  Urea  is  markedly  diminished. 
There  is  a  corresponding  increase  in  the  percentage  of  nitrogen  present  as 
ammonia.  Herter  finds  it  may  be  increased  from  the  normal  2  to  5  per  cent, 
up  to  17  per  cent.  The  diminution  in  urea  is  probably  partly  due  to  the  liver- 
cells  failing  to  manufacture  urea  from  ammonia,  but  it  may  also  be  in  part 
due  to  organic  acids  seizing  on  the  ammonia,  and  thus  preventing  the  forma- 
tion of  urea  out  of  the  basic  ammonia.  Ijcucin  and  tyrosin  are  not  constantly 
present ;  of  23  cases  collected  by  Hunter,  in  9  neither  was  found ;  in  10  both 
were  present;  in  3  tyrosin  only;  in  1  leucin  only.  The  present  view  is  that 
the  leucin  and  tyrosin  are  derived  from  the  liver-colls  themselves  as  a  result  of 
their  extensive  destruction.  In  the  majority  of  cases  no  bile  enters  the  intes- 
tines, and  the  stools  are  clay-colored.  The  disease  is  almost  invariably  fatal. 
In  a  few  instances  recovery  has  been  noted.  I  saw  in  Leube's  clinic,  at  Wiirz- 
burg,  a  case  which  was  convalescent. 

The  duration  and  the  type  of  the  disease  depend  upon  the  extent  and  the 
rapidity  of  progress  of  the  necrosis.  Cases  have  lasted  as  long  as  forty  days, 
while  death  has  occurred  as  early  as  the  second  day.  A  sub-acute  form  ha? 
been  described  by  ^lilne,  a  sh)w  necrosis  lasting  many  months,  associated  with 
jaundice — a  protracted  stage  from  which  recover}^  is  possible  by  regeneration 
of  liver  tissue,  but  consecutive  cirrhosis  is  the  rule. 

Diagnosis.— Jaundice  with  vomiting,  diminution  of  the  liver  volume,  de- 
lirium, and  the  presence  of  leucin  and  tyrosin  in  the  urine,  form  a  character- 
istic and  unmistakable  group  of  symptoms.  Leucin  and  tyrosin  are  not, 
however,  distinctive.  They  may  he  present  in  cases  of  afebrile  jaundice  with 
slight  enlargement  of  the  liver. 

It  is  not  to  be  forgotten  that  any  severe  jaundice  may  be  associated  with 
intense  cerebral  symptoms.  The  clinical  features  in  certain  cases  of  hj'per- 
trophic  cirrhosis  are  almost  identical,  but  the  enlargement  of  the  liver,  the 
more  constant  occurrence  of  fever,  and  the  absence  of  leucin  and  tyrosin  are 
distinguishing  signs.    Phosphorus  poisoning  may  closely  simulate  acute  yellov 
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ttrophy,  particularly  in  the  hsBinorrhages^  jaundice^  and  the  diminution  in  the 
Grer  Tolnme,  bnt  the  gastric  symptoms  are  usually  more  marked^  and  leuein 
and  tyrofiin  are  stated  not  to  occur  in  the  urine. 

Treatment. — No  known  remedies  have  any  influence  on  the  course  of  the 
disease.  Theoretically,  efforts  should  be  made  to  eliminate  the  toxins  before 
they  prodnce  their  degenerative  effects  by  free  purgation  and  the  use  of  sub- 
cQtaneous  and  intravenous  saline  injections.  Gastric  sedatives  may  be  used 
to  allay  the  distressing  vomiting. 

IV.   AFFECTIONS    OF    THE    BLOOD-VESSELS    OF    THE    LIVER 

AniBinia. — On  the  post  mortem  table,  when  the  liver  looks  anaemic,  as  in 
the  fatty  or  amyloid  organ,  the  blood-vessels,  which  during  life  were  probably 
well  filled,  can  be  readily  injected.  There  are  no  symptoms  indicative  of  this 
condition. 

Hyperaemia. — This  occurs  in  two  forms. 

(a)  Active  Hyperjemia. — After  each  meal  the  rapid  absorption  by  the 
portal  vessels  induces  transient  congestion  of  the  organ,  which,  however,  is 
entirely  physiological ;  but  it  is  quite  possible  that  in  persons  who  persistently 
eat  and  drink  too  much  this  active  hypersemia  may  lead  to  functional  dis- 
turbance, or,  in  the  case  of  drinking  too  freely  of  alcohol,  to  organic  change. 
In  the  fevers  an  acute  hypersemia  may  be  present. 

The  symptoms  of  active  hyperaemia  are  indefinite.  Possibly  the  sense 
of  distress  or  fullness  in  the  right  hypochondrium,  so  often  metioned  by 
dyspeptics  and  by  those  who  eat  and  drink  freely,  may  be  due  to  this  cause. 
There  are  probably  diurnal  variations  in  the  volume  of  the  liver.  In  cir- 
rhosis with  enlargement  the  rapid  reduction  in  volume  after  a  copious  haem- 
orrhage indicates  the  important  part  which  hyperaemia  plays  even  in  organic 
troubles.  It  is  stated  that  suppression  of  the  menses  or  suppression  of  a 
haemorrhoidal  flow  is  followed  by  hyperaemia  of  the  liver.  Andrew  H.  Smitli 
has  described  a  case  of  periodical  enlargement  of  the  liver. 

(6)  Passive  Congestion. — This  is  much  more  common  and  results  from 
an  increase  of  pressure  in  the  efferent  vessels  or  sub-lobular  branches  of  the 
hepatic  veins.  Every  condition  leading  to  venous  stasis  in  the  right  heart 
at  once  affects  these  veins. 

In  chronic  valvular  disease,  in  emphysema,  cirrhosis  of  the  lung,  and  in 
intrathoracic  tumors  mechanical  congestion  occurs  and  finally  leads  to  very 
definite  changes.  The  liver  is  enlarged,  firm,  and  of  a  deep-red  color;  the 
hepatic  vessels  are  greatly  engorged,  particularly  the  central  vein  in  each  lob- 
ule and  its  adjacent  capillaries.  On  section  the  organ  presents  a  peculiar 
mottled  appearance,  owing  to  the  deeply  congested  hepatic  and  the  anjeniic 
portal  territories ;  hence  the  term  nutmeg  which  has  been  given  to  this  condi- 
tion. Gradually  the  distention  of  the  central  capillari(*s  reaches  such  a  grade 
that  atrophy  of  the  intervening  liver-cells  is  induced.  Brown  pigment  is 
deposited  about  the  centre  of  the  lobules  and  the  connective  tissue  is  greatly 
increased.  In  this  cyanotic  induration  or  cardiac  liver  the  ortjan  is  large  in 
the  early  stage,  but  later  it  may  become  contracted.  Occasionally  in  this  form 
the  connective  tissue  is  increased  about  the  lobules  as  well,  but  the  process 
QKuallv  extends  from  the  sub-lobular  and  central  veins. 
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The  gymptoms  of  this  form  are  not  always  to  be  separated  from  those 
of  the  associated  conditions.  Qastro-intestinal  catarrh  is  usually  present  ind 
haematemesis  may  occur.  The  portal  obstruction  in  advanced  cases  leads  to 
ascites,  which  may  precede  the  development  of  general  dropsy.  There  is  often 
slight  jaundice,  the  stools  may  be  clay-colored,  and  the  urine  contains  bile- 
pigment. 

On  examination  the  organ  is  found  to  be  increased  in  size.  It  may  be  a 
full  hand's  breadth  below  the  costal  margin  and  tender  on  pressure.  It  is  in 
this  condition  particularly  that  we  meet  with  pulsation  of  the  liver.  We  must 
distinguish  the  communicated  throbbing  of  the  heart,  which  is  very  common, 
from  the  heaving,  diffuse  impulse  due  to  regurgitation  into  the  hepatic  veins, 
in  which,  wlien  one  hand  is  upon  the  ensiform  cartilage  and  the  other  upon 
the  right  side  at  the  margin  of  the  ribs,  the  whole  liver  can  be  felt  to  dilate 
with  each  impulse. 

The  indications  for  treatment  in  passive  hyperaemia  are  to  restore  the 
balance  of  the  circulation  and  to  unload  the  engorged  portal  vessels.  In  cases 
of  intense  hyperaemia  18  or  20  ounces  of  blood  may  be  directly  aspirated  from 
the  liver,  as  advised  by  George  Harley  and  practiced  by  many  Anglo-Indian 
physicians.  Good  results  sometimes  follow  this  hepato-phlebotomy.  The 
prompt  relief  and  marked  reduction  in  the  volume  of  the  organ  which  follow 
an  attack  of  haematemesis  or  bleeding  from  piles  suggest  this  practice.  SAU 
administered  by  Matthew  Hay's  method  deplete  the  portal  system  freely  and 
thoroughly.  As  a  rule,  the  treatment  must  be  that  of  the  condition  with 
which  it  is  associated. 

Biseases  of  the  Portal  Vein. — (a)  Thrombosis;  Adhesive  Pylephlebi- 
tis.— Coagulation  of  blood  in  the  portal  vein  is  met  with  in  cirrhosis,  in 
syphilis  of  the  liver,  invasion  of  the  vein  by  cancer,  proliferative  perito- 
nitis involving  the  gastro-hepatic  omentum,  perforation  of  the  vein  by  gall- 
stones, and  occasionally  follows  sclerosis  of  the  walls  of  the  portal  vein  or 
of  its  branches.  In  rare  instances  a  complete  collateral  circulation  is  estab- 
lished, the  thrombus  undergoes  the  usual  change,  and  ultimately  the  vein  is 
represented  by  a  fibrous  cord,  a  condition  which  has  been  called  pylephlebitis 
adhesiva.  In  a  case  of  this  kind  which  I  dissected  the  portal  vein  was  repre- 
sented by  a  narrow  fibrous  cord;  the  collateral  circulation,  which  must  have 
been  completely  established  for  years,  ultimately  failed,  ascites  and  haemate- 
mesis supervened  and  rapidly  proved  fatal.  The  diagnosis  of  obstruction  of 
the  portal  vein  can  rarely  be  made.  A  suggestive  symptom,  however,  is  a 
sudden  onset  of  the  most  intense  engorgement  of  the  branches  of  the  portal 
system,  leading  to  haematemesis,  melaena,  ascites,  and  swelling  of  the  spleen. 

Infarcts  are  not  common  in  the  liver  and  may  be  either  anaemic  or  haemor- 
rhagic.  They  are  met  with  in  obstruction  of  the  portal  vessels,  or  of  the  portal 
and  hepatic  veins  at  the  same  time,  occasionally  in  disease  of  the  hepatic  ar- 
tery. 

(b)  Suppurative  pylephlebitis  will  be  considered  in  the  section  on 
abscess. 

AfFections  of  the  hepatic  vein  are  extremely  rare.  Dilatation  occurs  in 
cases  of  chronic  enlargement  of  the  right  heart,  from  whatever  cause  pro- 
duced.   Emboli  occasionally  pass  from  the  right  auricle  into  the  hepatic  veins. 

Stenosis  of  the  orifices  of  the  hepatic  veins  may  occur  as  a  primary  lesion 
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'iritha  special  s\Ticlronje  whieh  has  been  JetscrilitM:!  by  Craven  Moon^ — a  pro 
}irregi<ive  enlargenient  of  the  liver,  si^s  of  involvement  of  the  inferior  vena 
cava*  and  a^^oites. 

Hepatic  Artery, — Enlargement  of  tins  vessel  is  sin-n  in  cases  of  cirrho«^is 
of  the  liver.  It  may  lio  the  seat  of  extensive  sclerosis.  Aneurism  of  the 
hepatic  artery  is  rare,  liiit  instancts  are  on  record,  and  will  be  referred  to  in 
the  section  on  arteries. 

V.    DISEASES   OF   THE   laE  PASSAGES  AND    GALL-BLADDER 


L     ACUTE    CATARRH    OF    THE    BILE-DUCTS 
( Ca  ia  rrh  a  I  Jn  ti  fi  d  i  n* ) 

Befinition. — >Jaundiee  due  to  swelling  and  ohstnietion  of  Ibe  terminal  por- 
tion f»f  the  coninion  duet. 

Etiology. — (lemTjd  tatarrbal  inflammation  of  the  hile-duets  is  usually  a.s- 
Wiciattti  with  ^ndl-stones.  ^Flie  catarrhal  jjrocess  now  under  consideration  is 
probably  always  an  extension  of  a  pistro-tluotlenal  catarrh, -and  the  process  is 
most  intense  in  the  pars  inlesiinalm  of  the  duct,  which  projects  into  the  duo- 
denum. The  mucous  meinhrane  i.s  swollen,  aud  a  plug  of  inspissated  mucus 
fills  the  diverticulum  of  Vater,  and  the  narrower  portion  just  at  the  orillee. 
coinpli^tely  obstructing  the  outflow  of  bile.  It  is  not  known  how  widespread 
tliig  catarrh  is  in  the  liile-passages,  and  whether  it  really  passes  up  the  iIucIh. 
It  ffoulih  of  course,  be  possilile  to  have  a  catarrh  of  the  tiner  ducts  wit  bin  the 
lii^er,  wliieh  some  French  writers  think  may  initiate  the  attack,  but  the  evi- 
dence for  this  is  not  strong*  and  it  seems  more  likely  that  the  terminal  por- 
tion of  the  duct  is  always  first  involved.  In  the  only  instance  which  I  have 
Had  an  opportunity  io  exnmine  post  mortem  the  orifice  w^as  plug^fed  with  in- 
8pis«ali*d  mucus,  the  common  ond  hepatic  ducts  were  slightly  distended  and 

fttained  a  bile-tinged,  not  a  clear,  mucus,  and  there  were  no  observable 

Mg«!«  in  the  mucosa  of  the  ducts. 
This  catarrhal  or  simple  jaundice  result^i  from  the  following  causes: 
U)  Duodenal  catarrh,  in  whatever  way  produced,  most  cotnmonly  following 
iui  attack  of  indigestion.  It  is  most  fretpu'utly  met  with  in  young  persons, 
tmt  may  occur  at  any  age,  and  may  follow  not  only  errors  in  diet,  but  also 
cold,  ('XfKisure.  and  malaria,  as  well  as  the  conditions  associated  with  poHal 
olwtniction,  chronic  heart -disease,  and  Bright's  disease,  {b)  Emotional  dis- 
t'lrtianeeg  may  be  followed  by  jaundice,  which  is  believed  to  be  due  to  eatar- 
'iiii  swelling.  Cases  of  this  kind  are  rare  and  the  auatomieal  condition  is 
tt»hiovn,  (c)  Simple  or  catarrhal  jaundice  may  occur  in  epidemic  form. 
(i)  Catarrhal  jaundice  is  occasionally  seen  in  the  infectious  fevers,  such  as 
piU'Uinnaia  and  ty|>)ioid  fever.  The  nature  of  acute  catarrhal  jaundice  is 
•^'1  unknown.  It  may  possibly  be  an  acute  infection.  In  favor  of  this 
View  are  (he  occurrence  in  epidemic  fomi  and  the  presence  of  slight  fever. 
^'»t'  spk'en,  however,  is  not  often  enlarged.    In  only  4  out  of  23  cases  was  it 

Symptoms, — There  may  be  neither  pain  nor  distress,  and  the  patient's 
f^^ds  may  first  notice  the  yellow  tint,  or  the  patient  himself  may  observe  it 
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in  the  looking-glass.  In  other  instances  there  are  dyspeptic  symptoms  and 
uneasy  sensations  in  the  hepatic  region  or  pains  in  the  back  and  limbs.  In 
the  epidemic  form  the  onset  may  be  more  severe,  with  headache,  chill,  and 
vomiting.  Fever  is  rarely  present,  though  the  temperature  may  reach  101 
degrees,  sometimes  102  degrees.  All  the  signs  of  obstructive  jaundice  already 
mentioned  are  present,  the  stools  are  clay-colored,  and  the  urine  contains  bile- 
pigment.  The  skin  has  a  bright-yellow  tint ;  the  greenish,  bronzed  color  is 
never  seen  in  the  simple  form.  I  have  once  seen  spider  angiomata  on  the  face 
in  catarrlial  jaundice.  They  disappeared  in  a  few  months.  The  pulse  may  be 
normal,  but  occasionally  it  is  remarkably  slow,  and  may  fall  to  40  or  30  beats 
in  the  minute,  and  the  respirations  to  as  low  as  8  per  minute.  Sleepiness,  too. 
may  be  present.  The  liver  may  be  normal  in  size,  but  is  usually  slightly  en- 
larged, and  the  edge  can  be  felt  below  the  costal  margin.  Occasionally  the 
enlargement  is  more  marked.  As  a  rule  the  gall-bladder  can  not  be  felt.  Thi» 
spleen  may  be  increased  in  size.  The  duration  of  the  disease  is  from  four  to 
eight  weeks.  There  are  mild  cases  in  which  the  jaundice  disappears  within 
two  weeks ;  on  the  other  hand,  it  may  persist  for  three  months  or  even  longer. 
The  stools  should  be  carefully  watched,  for  they  give  the  first  intimation  of 
removal  of  the  obstruction. 

Diagnosis. — This  is  rarely  difficult.  The  onset  in  young,  comparatively 
healtliy  persons,  the  moderate  grade  of  icterus,  the  absence  of  emaciation  or 
of  evidences  of  cirrhosis  or  cancer  usually  make  the  diagnosis  easy.  Casos 
which  persist  for  two  or  three  months  cause  uneasiness,  as  the  suspicion  i? 
aroused  that  it  may  be  more  than  simple  catarrh.  The  absence  of  pain,  the 
negative  character  of  the  physical  examination,  and  the  maintenance  of  the 
general  nutrition  are  the  points  in  favor  of  simple  jaundice.  There  are 
instances  in  which  time  alone  can  determine  the  true  nature  of  the  case.  The 
possibility  of  Weil's  disease  must  be  borne  in  mind  in  anomalous  types. 

Treatment. — The  diet  should  be  simple  and  the  fats  restricted.  Measures 
should  be  used  to  allay  the  gastric  catarrh,  if  it  is  present.  A  dose  of  calomel 
may  be  given,  and  the  bowels  kept  open  subsequently  by  salines.  The  patient 
should  not  be  violently  purged.  Bismuth  and  bicarbonate  of  soda  may  be 
given,  and  the  patient  should  drink  freely  of  the  alkaline  mineral  waters,  of 
which  Yichy  is  the  best.  Irrigation  of  the  large  bowel  with  cold  water  may 
be  practiced.  The  cold  is  supposed  to  excite  peristalsis  of  the  gall-bladder  and 
ducts,  and  thus  aid  in  the  expulsion  of  the  mucus. 

IT.     CHRONIC   CATARRHAL   ANGI0CH0LITI8 

This  may  possibly  occur  also  as  a  sequel  of  the  acute  catarrh.  I  have  never 
met  with  an  instance,  however,  in  which  a  chronic,  persistent  jaundice  could 
be  attri])uted  to  this  cause.  A  chronic  catarrh  always  accompanies  obstruc- 
tion in  the  common  duct,  whether  by  gall-stones,  malignant  disease,  stricture, 
or  external  pressure.    There  are  two  groups  of  cases: 

With  Complete  Obstruction  of  the  Common  Duct. — In  this  form  the  bile- 
passages  are  greatly  dilated,  the  common  duct  may  reach  the  size  of  the  thumb 
or  larger,  there  is  usually  dilatation  of  the  gall-bladder  and  of  the  ducts  within 
the  liver.  Tlie  content?  of  the  ducts  and  of  the  gall-bladder  are  a  clear,  color- 
less mucus.     The  mucosa  may  be  ever}'where  smooth  and  not  swollen.     The 
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clear  mucus  is  usually  sterile.    The  patients  are  the  subjects  of  chronic  jaun- 
dice, usually  without  fever. 

With  Inoomplete  Obstruction  of  the  Duct. — There  is  pressure  on  the  duct 
or  there  are  gall-stones^  single  or  multiple^  in  the  common  duct  or  in  the 
diverticulum  of  Vater.  The  bile-passages  are  not  so  much  dilated,  and  the 
contents  are  a  bile-stained,  turbid  mucus.  The  gall-bladder  is  rarely  much 
dilated.    In  a  majority  of  all  cases  stones  are  found  in  it. 

The  symptoms  of  this  type  of  catarrhal  angiocholitis  are  sometimes  very 
distinctive.  With  it  is  associated  most  frequently  the  so-called  hepatic  inter- 
mittent fever,  recurring  attacks  of  chills,  fever,  and  sweats.  It  is  most  impor- 
tant to  bear  in  mind  that  the  chills^  fever,  and  sweats  do  not  necessarily  mean 
suppuration. 

in.    SUPPUBATIVE   AND   ULCERATIVE   ANGIOCHOLITIS 

The  condition  is  a  diffuse,  purulent  angiocholitis  involving  the  larger  and 
smaller  ducts.  In  a  large  proportion  of  all  cases  there  is  associated  suppura- 
tive disease  of  the  gall-bladder. 

Etiology. — It  is  the  most  serious  of  the  sequels  of  gall-stones.  Occa- 
sionally a  diffuse  suppurative  angiocholitis  follows  the  acute  infectious  chole- 
cystitis; this,  however,  is  rare,  since  fortunately  in  the  latter  condition  the 
cystic  duct  is  usually  occluded.  Cancer  of  the  duct,  or  foreign  bodies,  such  as 
lumbricoids  or  fish  bones,  are  occasional  causes.  There  may  be  extension  from 
a  suppurative  pylephlebitis.  In  rare  instances  suppurative  cholangitis  occurs 
in  the  acute  infections,  as  pneumonia  and  influenza. 

The  common  duct  is  greatly  dilated  and  may  reach  the  size  of  the  index 
finger  or  the  thumb ;  the  walls  are  thickened,  and  there  may  be  fistulous  com- 
munications with  the  stomach,  colon,  or  duodenum.  The  hepatic  ducts  and 
their  extensions  in  the  liver  are  dilated  and  contain  pus  mixed  with  bile.  On 
section  of  the  liver  small  abscesses  are  seen,  which  correspond  to  the  dilated 
suppurating  ducts.  The  gall-bladder  is  usually  distended,  full  of  pus,  and 
with  adhesions  to  the  neighboring  parts,  or  it  may  have  perforated. 

Symptoms. — ^The  sjrmptoms  of  suppurative  cholangitis  are  usually  very 
severe.  A  previous  history  of  gall-stones,  the  development  of  a  septic  fever,  the 
swelling  and  tenderness  of  the  liver,  the  enlargement  of  the  gall-bladder,  and 
the  leucocytosis  are  suggestive  features.  Jaundice  is  always  present,  but  is 
variable.  In  some  cases  it  is  very  intense,  in  others  it  is  slight.  There  may 
be  very  little  pain.  There  are  progressive  emaciation  and  loss  of  strength.  In 
a  recent  case  parotitis  developed  on  the  left  side,  which  subsided  without  sup- 
puration. 

Ulceration,  stricture,  perforation,  and  fistulaj  of  the  bile-passages  will  be 
considered  with  gall-stones. 

IV.     ACUTE    INFECTIOUS    CHOLECYSTITIS 

Etiology. — Acute  inflammation  of  the  gall-bladder  is  usually  due  to  bac- 
terial invasion,  with  or  without  the  presence  of  gall-stones.  Three  varieties  or 
grades  may  be  recognized :  the  catarrhal,  the  suppurative,  and  the  phlegmo- 
nous. The  condition  is  very  serious,  difficult  to  diagnose,  often  fatal,  and  may 
require  for  its  relief  promi)t  surgical  intervention. 
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Acute  non-calculous  cholecystitis  is  a  result  of  bacterial  invasion.  Tie 
colon  bacillus,  the  typhoid  bacillus,  the  pncumococcus  and  staphylococci  and 
streptococci  have  been  the  organisms  most  often  found.  The  frequency  of 
gall-bladder  infection  in  the  fevers  is  a  point  already  referred  to,  particularly 
in  typhoid  fever. 

The  association  of  appendix  lesions  with  cholecystitis  is  interesting;  My 
69  per  cent,  at  the  Mayo  clinic ;  but  this  is  not  surprising  in  view  of  studies 
which  show  a  normal  appendix  to  be  a  rarity.  There  are  indications,  however, 
that  chronic  changes  in  this  organ  may  reflexly  disturb  the  mechanism  of  the 
secretion,  storage,  and  outflow  of  bile. 

Condition  of  the  Gall-bladder. — The  organ  is  usually  distended  and  the 
walls  tense.  Adhesions  may  have  formed  with  the  colon  or  the  omentum.  In 
the  acute  stage  the  mucous  membrane  is  swollen  and  the  amount  of  mucin 
increased.  As  the  process  continues  the  mucosa  becomes  thickened,  the  epithe- 
lium desquamates,  there  are  areas  of  necrosis,  and  the  villi  may  be  much 
hypertrophied  and  stand  out,  giving  a  strawberry  appearance.  With  the 
obstruction  of  the  duct  and  pyogenic  infection  there  may  be  acute  necrotic 
cholecystitis,  with  rapid  perforation,  or  a  more  chronic  purulent  cholecystitiB 
— empyema  of  the  gall-bladder. 

Symptoms. — Severe  paroxysmal  pain  is,  as  a  rule,  the  first  indication,  most 
commonly  in  the  right  side  of  the  abdomen  in  the  region  of  the  liver.  It 
may  be  in  the  epigastrium  or  low  down  in  the  region  of  the  appendix. 
*^Nausea,  vomiting,  rise  of  pulse  and  temperature,  prostration,  distention  of 
the  abdomen,  rigidity,  general  tenderness  becoming  localized**  usually  follow 
(Richardson).  In  this  form,  without  gall-stones,  jaundice  is  not  often  pres- 
ent. The  local  tenderness  is  extreme,  but  it  may  be  deceptive  in  its  situation. 
Associated  probably  with  the  adhesion  and  inflammatory  processes  between 
the  gall-bladder  and  the  bowel  are  the  intestinal  symptoms,  and  there  may  be 
complete  stoppage  of  gas  and  faeces;  indeed,  the  operation  for  acute  obstruc- 
tion has  been  performed  in  several  cases.  The  distended  gall-bladder  may 
sometimes  be  felt.    As  a  sequel  there  may  be  purulent  distention  or  empyema. 

Diagnosis. — The  diagnosis  is  by  no  means  easy.  The  s}Tnptoms  may  not 
indicate  the  section  of  the  abdomen  involved.  Appendicitis  may  be  diagnosed; 
or  acute  intestinal  obstruction.  The  history  of  the  cases  is  often  a  valuable 
guide.  Occurring  during  the  convalescence  from  typhoid  fever,  after  pneu- 
monia, or  in  a  patient  with  previous  cholecystitis,  such  a  group  of  symptcMns 
as  mentioned  would  be  highly  suggestive.  The  differentiation  of  the  variety 
of  the  cholecystitis  can  not  be  made.  In  the  acute  suppurative  and  phleg- 
monous forms  the  symptoms  are  usually  more  severe,  perforation  is  very  apt 
to  occur,  with  local  or  general  peritonitis,  and  unless  operative  measures  are 
imdertaken  death  ensues. 

There  is  an  acute  cholecystitis,  probably  an  infective  form,  in  which  the 
patient  has  recurring  attacks  of  pain  in  the  region  of  the  gall-bladder.  The 
diagnosis  of  gall-stones  is  made,  but  an  operation  shows  simply  an  enlarged 
gall-bladder  filled  with  mucus  and  bile,  and  the  mucous  membrane  perhaps 
swollen  and  inflamed.  In  some  of  these  cases  gall-stones  may  have  been  pres- 
ent and  have  passed  before  the  operation. 

Treatment.— In  the  milder  catarrhal  forms  the  inflammation  subsides 
spontaneously;  in  severer  form  oixiration  is  indicated  and  the  results  are  ex- 
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ccIIenL    Of  675  cholecystectomies  at  the  Mayo  clinic  there  were  only  seven- 
teen deaths. 

V.    CANCER   OP   THE   BILE-PASSAGES 

Inddenoe. — Of  3,908  operations  on  the  gall-bladder  and  biliary  passages, 
in  85  or  2.1  per  cent,  cancer  was  found  (Mayo).  It  is  more  common  in 
women,  3  to  1  (Musser),  and  in  three-fourths  of  the  cases  gall-stones  are  or 
hare  been  present.    The  fundus  of  the  bladder  is  usually  attacked  first. 

Symptoma. — When  the  disease  involves  the  gall'bladder,  a  tumor  can  be 
detected  extending  diagonally  downward  and  inward  toward  the  navel,  variable 
in  size,  occasionally  very  large,  due  either  to  great  distention  of  the  gall- 
bladder or  to  involvement  of  contiguous  parts.  It  is  usually  very  firm  and 
bard. 

Among  the  important  symptoms  are  jaundice,  which  was  present  in  69 
per  cait.  of  Musser's  cases;  pain,  often  of  great  severity  and  paroxysmal  in 
character.  The  pain  and  tenderness  on  pressure  persist  in  the  intervals  be- 
tween the  paroxysmal  attacks.  There  is  loss  of  weight,  sometimes  fever  and 
sweats.  When  the  liver  becomes  involved  the  picture  is  that  of  carcinoma  of 
the  organ. 

Primary  malignant  disease  in  the  bile^ucts  is  less  common,  and  rarely 
forms  tumors  that  can  be  felt  externally.  The  tumor  is  usually  in  the  com- 
mon duct,  57  of  80  cases  collected  by  Eolleston.  There  is  usually  an  early, 
intense,  and  persistent  jaundice.  The  gall-bladder  is  usually  enlarged  in 
obstruction  of  the  common  duct  by  mali^rnant  disease.  The  dilated  gall- 
bladder may  rupture.  At  best  the  diagnosis  is  very  doubtful,  unless  cleared 
up  by  an  exploratory  operation.  A  very  interesting  form  of  malignant  dis- 
ease of  the  ducts  is  that  which  involves  the  diverticulum  of  Vater.  RoUcston 
has  collected  16  cases. 

VI.    STENOSIS   AND   OBSTRUCTION   OP   THE   BILE-DUCTS 

Stenosis. — Stenosis  or  complete  occlusion  may  follow  ulceration,  most  com- 
monly after  the  passage  of  a  gall-stone.  In  these  instances  the  obstruction  is 
usually  situated  low  down  in  the  common  duct.  Instances  are  extremely  rare. 
Foreign  bodies,  such  as  the  seeds  of  various  fruits,  may  enter  the  duct,  and 
occasionally  round  worms  crawl  into  it.  Liver-flukes  and  echinococci  are  rare 
causes  of  obstruction  in  man. 

Obstrnotion. — Obstruction  by  pressure  from  without  is  more  frequent 
Cancer  of  the  head  of  the  pancreas,  less  often  a  chronic  interstitial  inflamma- 
tion, may  compress  the  terminal  portion  of  the  duct;  rarely,  cancer  of  the 
pylorus.  Secondary  involvement  of  the  lymph-glands  of  the  liver  is  a  common 
cause  of  occlusion  of  the  duct,  and  is  met  with  in  many  cases  of  cancer  of  tlie 
stomach  and  other  abdominal  organs.  Rare  causes  of  obstruction  are  aneu- 
rism of  a  branch  of  the  coeliac  axis  of  the  aorta,  and  pressure  of  very  large 
alnlominal  tumors. 

Sthptoms. — ^The  symptoms  produced  are  those  of  chronic  obstructive 
jaundice.  At  first,  the  liver  is  enlarged,  but  in  chronic  cases  it  may  be  re- 
duced in  size,  and  be  found  of  a  deeply  bronzed  color.  The  hepatic  inter- 
mittent fever  is  not  often  associated  with  complete  occlusion  of  the  duct  from 
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any  cause,  but  it  is  most  frequently  met  with  in  chronic  obstruction  by  gall, 
stones.  Permanent  occlusion  of  the  duct  terminates  in  death.  In  a  majoritj 
of  the  cases  the  conditions  which  lead  to  the  obstruction  are  in  themselTeg 
fatal.  The  liver,  which  is  not  necessarily  enlarged,  presents  a  moderate  gnde 
of  cirrhosis.    Cases  of  cicatricial  occlusion  may  last  for  years. 

Diagnosis. — A  history  of  colic,  jaundice  of  varying  intensity,  paroxysms 
of  pain,  and  intermittent  fever  point  to  gall-stones.    In  cancerous  obstruction 
the  tumor  mass  can  sometimes  be  felt  in  the  epigastric  region.    In  cases  in 
which  the  lymph-glands  in  the  transverse  fissure  are  cancerous  the  primary 
disease  may  be  in  the  pelvic  organs  or  the  rectum,  or  there  may  be  a  limited 
cancer  of  the  stomach,  which  has  not  given  any  symptoms.    In  these  cases  the 
examination  of  the  other  lymphatic  glands  may  be  of  value.    Involvement  of 
the  clavicular  groups  of  lymph-glands  may  also  be  serviceable  in  diagnosis. 
The  gall-bladder  is  usually  enlarged  in  obstruction  of  the  common  duct,  ex- 
cept in  the  cases  of  gall-stones  (Courvoisier's  law).    Great  and  progressive  en- 
largement of  the  liver  with  jaundice  and  moderate  continued  fever  is  more 
commonly  met  with  in  cancer. 

Congenital  Obliteration  of  the  Ducts. — John  Thomson,  in  1892,  collected 
49  cases  and  studied  the  condition  thoroughly.  C.  P.  Howard  and  Wolbach, 
reviewing  the  recent  literature,  bring  the  cases  up  to  76,  excluaive  of  those 
associated  with  syphilis.  Jaundice  sets  in  early,  but  may  be  delayed  for  ten 
or  twelve  days,  and  is  progressive  and  deep.  Haemorrhages  in  the  skin,  from 
the  gastro-intestinal  tract,  and  from  the  umbilical  cord  have  occurred  in  fully 
60  per  cent.  Nearly  one-half  of  the  cases  die  within  the  first  month,  a  few 
live  on  for  five  or  six  months,  but  rarely  as  long  as  the  tenth  or  twelfth. 

Thomson  regards  congenital  malformation  as  the  chief  cause,  others  are 
due  to  cholangitis  and  a  few  to  congenital  cirrhosis  of  the  liver. 


VL    CHOLELITHIASIS 

No  chapter  in  medicine  is  more  interesting  than  that  which  deals  with  the 
question  of  gall-stones.  Few  affections  present  so  many  points  for  study — 
chemical,  bacteriological,  pathological,  and  clinical.  The  past  few  years  have 
seen  a  great  advance  in  our  knowledge  in  tw,o  directions:  First,  as  to  the 
mode  of  formation  of  the  stones,  and,  secondly,  as  to  the  surgical  treatment  of 
the  cases. 

Origin  of  Gall-stones. — Two  important  points  with  reference  to  the  for- 
mation of  calculi  in  the  bile-passages  were  brought  out  by  Naunyn :  (a)  The 
origin  of  the  cholesterin  of  the  bile,  as  well  as  of  the  lime  salts  from  the  mu- 
cous membrane  of  the  biliary  passages,  particularly  when  inflamed;  and  (b) 
the  remarkable  association  of  micro-organisms  with  gall-stones.  It  is  stated 
that  Bristowe  first  noticed  the  origin  of  cholesterin  in  the  gall-bladder  itself, 
but  Naunyn^B  observations  showed  that  both  the  cholesterin  and  the  lime  were 
in  great  part  a  production  of  the  mucosa  of  the  gall-bladder  and  of  the  bile- 
ducts,  particularly  when  in  a  condition  of  catarrhal  inflammation  excited  by 
the  presence  of  microbes.  According  to  the  views  of  this  author,  the  lithoge- 
nous  catarrh  (which,  l)y  the  way,  is  quite  an  old  idea)  modifies  materially  the 
chemical  constitution  of  the  bile  and  favors  the  deposition  about  epithelial 
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debris  and  bacteria  of  the  insoluble  salts  of  lime  in  combination  with  the  bili- 
robin.  Welch  and  others  have  demonstrated  the  presence  of  micro-organisms 
in  the  centre  of  gall-stones.  Three  additional  points  of  interest  may  be  re- 
ferred to: 

First,  the  demonstration  that  the  gall-bladder  is  a  peculiarly  favorable 
habitat  for  micro-organisms.  The  colon  bacilli,  staphylococci,  streptococci, 
pnenmococci,  and  the  typhoid  bacilli  have  all  been  found  here  under  varying 
xmditiona  of  the  bile.  A  remarkable  fact  is  the  length  of  time  that  they  may 
live  in  the  gall-bladder,  as  was  first  demonstrated  by  Blachstein  in  Welches 
laboratory.  The  typhoid  bacillus  has  been  isolated  in  pure  culture  20  or  30 
fears  after  an  attack. 

Secondly,  the  experimental  production  of  gall-stones  has  been  successfully 
iccomplished  by  Gilbert  and  Foumier  by  injecting  micro-organisms  into  the 
^-bladder  of  animals. 

Thirdly,  the  association  of  gall-stones  with  the  specific  fevers.  Bernheim, 
n  1889,  first  called  attention  to  the  frequency  of  gall-stone  attacks  after 
yphoid. 

While  it  is  probable  that  a  lithogenous  catarrh,  induced  by  micro-organ- 
sms,  is  the  most  important  single  factor,  there  are  other  accessory  causes  of 
^reat  moment. 

Country. — Gall-stones  are  less  frequent  in  the  United  States  than  in  Ger- 
nany,  6.94  to  12  per  cent.  (Mosher).  They  are  less  common  in  England  than 
m  the  Continent. 

Age. — Nearly  50  per  cent,  of  all  the  cases  occur  in  persons  above  forty 
rears  of  age.  They  are  rare  under  twenty-five.  They  have  been  met  with  in 
he  new-bom,  and  in  infants  (John  Thomson). 

Sex, — Three-fourths  of  the  cases  occur  in  women.  Pregnancy  has  an  im- 
x)rtant  influence.  Naunyn  states  that  90  per  cent,  of  women  with  gall-stones 
lave  borne  children. 

All  conditions  which  favor  stagnation  of  bile  in  the  gall-bladder  predispose 
o  the  formation  of  stones.  Among  these  may  be  mentioned  corset-wearing, 
tnteroptosis,  nephroptosis,  and  occupations  requiring  a  "leaning  forward" 
)08ition.  Lack  of  exercise,  sedentary  occupations,  particularly  when  com- 
>ined  with  over-indulgence  in  food,  constipation,  and  depressing  mental  emo- 
ions  are  also  to  be  regarded  as  favoring  circumstances.  The  belief  prevailed 
ormerly  that  there  was  a  lithiac  diathesis  closely  allied  to  that  of  gout. 
'  Physical  Characters  of  Gall-stones. — They  may  be  single,  in  which  case 
he  stone  is  usually  ovoid  and  may  attain  a  very  large  size.  Instances  are  on 
ecord  of  gall-stones  measuring  more  than  5  inches  in  length.  They  may  l)e 
xtremely  numerous,  ranging  from  a  score  to  several  hundreds  or  even  several 
housands,  in  which  case  the  stones  are  very  small.  When  moderately  numer- 
>us,  they  show  signs  of  mutual  pressure  and  have  a  polygonal  form,  with 
mooth  facets;  occasionally,  however,  five  or  six  gall-stones  of  medium  size 
ire  met  with  in  the  bladder  which  are  round  or  ovoid  and  without  facets. 
rhey  are  sometimes  mulberr\'-8haped  and  very  dark,  consisting  largely  of  l)ilc- 
ligments.  Again  there  are  small,  black  calculi,  rough  and  irre<j:uhir  in  shaj)e, 
.nd  varying  in  size  from  grains  of  sand  to  small  shot.  Tlicse  are  sometimes 
nown  as  gall-sand.  On  section,  a  calculus  contains  a  nucleus,  which  consists 
•f  bile-pigment,  rarely  a  foreign  body.    The  greater  portion  of  the  stone  is 
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nmih  up  ctf  clinlr?<tt  rill,  wliicti  iriay  form  the  entire  calculus  and  is  arrimged 
iu  coiiccDtric  IjiLuiDa^  showing  also  radiating  lines.  Salts  of  lime  and  imp 
nesia,  bile  acidgi^  fatty  acids,  and  traces  of  iron  and  copper  are  also  fouad  b 
tliein.  Most  gall-stones  consist  of  from  70  to  80  per  cent,  of  cholcsterb,  in 
either  tlie  aniorphons  or  the  erystidline  form.  As  above  stated,  it  is  i^omctiiuea 
pure,  but  more  commonly  it  is  mixed  with  the  bile-pigment.  The  outer  Ujftr 
of  the  stone  is  usually  harder  and  brownish  in  color. 

Seat  of  rormatioD^ — Within  the  liver  itself  calenli  are  oceagionally  found, 
but  are  hero  usually  small  and  not  abundant,  and  in  the  form  of  ovoid,  green- 
isli-hlack  grains.  A  large  majority  of  all  calculi  are  formed  within  the  g»ll- 
Idiidden  The  stones  in  the  larger  ducts  have  usually  had  their  origin  in  the 
gall'ldadder. 

Symptoms.' — In  a  nuuduT  of  cases  gall-stones  cause  no  symptoms*  T^e 
gall-bhidder  will  toUrale  the  }*rejicnce  of  hirge  numbers  for  an  indefiniU^ 
period  of  time,  imd  post  morlcm  exannnutions  show  that  they  are  present  in 
2B  per  cent,  of  all  women  over  sixty  years  of  age  (Naunyn),  Moynihan  claima 
that  in  most  eases  there  are  early  symptom&^a  sense  of  fullness,  weiglit,  and 
opin^ession  in  the  epigastrium;  a  catch  in  the  breath,  a  feeling  of  faintness 
or  nausea,  and  a  ehiUiness  after  eating.  Attacks  of  indigestion  are  common, 
and  it  is  important  to  remember  that  persistent  gastric  s}iupt-om8  are  often 
due  to  gall-stones.    I  have  seen  two  cases  with  obstinate  attacks  of  urticaria. 

The  main  symptoms  of  cholelithiasis  may  be  divided  into  (1)  the  aseptic, 
mechanical  accidents  iii  consetjueiice  of  migration  of  the  stone  or  of  obstnic- 
tion,  either  in  the  ducts  or  in  the  intestines;  (2)  the  septic,  infectious  acci' 
dents,  either  local  (the  angiocrholitis  and  cholecystitis  with  empyema  i>f  tk 
gall-bladder,  and  the  listuk^  and  abscess  of  the  liver  and  infection  of  the 
neighboring  parts)  or  general,  the  biliary  fever  and  the  secondary  viscenl 
lesions. 

Biliary  Colic. — ^Gall-stones  may  become  engaged  in  the  cystic  or  the 
common  duct  without  producing  pain  or  severe  s^Tnptoms.  More  commonly 
the  passage  of  a  stone  excites  t!ie  violent  symptoms  known  as  biliary  colic.  The 
attack  sets  in  abruptly  with  agonizing  pain  in  the  right  hypochondrine  region, 
which  radiates  to  the  shoulder,  or  is  very  intense  in  the  epigastric  and  in  tbit 
lower  thoracic  regions.  It  is  often  associated  with  a  rigor  and  a  rise  ia  tt^fli- 
peralure  from  102  degrees  to  103  degrees.  The  pain  is  usually  so  intense  thai 
tlie  patient  rolls  about  in  agony.  There  are  vomiting,  profuse  sweating,  and 
great  dejiression  of  the  circnlation.  There  may  he  marked  tenderness  ia  tbf 
region  of  the  liver,  wlneh  may  be  enlarged,  and  the  gall-bladder  may  become' 
palpable  and  very  tender.  In  other  cases  the  fever  is  more  marked.  The 
spleen  is  enlarged  (Naun}Ti)  and  the  urine  contains  albumin  with  red  blof)d- 
corpuseles.  Ortner  holds  that  chohcystitis  acuia,  occurring  in  connection  vith 
gall-stones,  is  a  septic  (bacterial)  infection  of  the  bile-passages.  The  fp^^ 
tonis  of  acute  infectious  cholecystitis  and  those  of  what  we  call  gall-stone  coIk? 
are  very  similar,  and  surgeons  have  fref|uently  jierformed  cholecystototny  '*^^ 
the  former  condition,  believing  calculi  were  ]>rescot.  In  a  large  niiiul*er  «f  t"*' 
cas(^  jaundice  occurs,  hut  it  is  not  a  necessary  symptom.  Of  course  it  doesO'^t 
hap|)en  during  the  passage  of  the  stone  through  the  cystic  duct,  but  only  vh^ 
it  bt*comes  lodged  in  the  common  duct.  T)ie  i>ain  is  due  (a)  to  the  Blot 
progress  in  the  cystic  duct,  in  which  the  stone  takes  a  rotary  course  owing  t*^ 
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irraDgement  of  the  Heistorian  valve;  the  cystic  duct  is  poor  in  iimscle 
but  rich  in  nerves  and  ganglia;  (h)  to  the  acute  inflammation  which 
lually  acconipanies  ant  attack;  (c)  to  the  strctchiog  and  distention  of  the 
ll-bladder  by  retained  secretions. 

The  attack  variee  in  duration.     It  may  last  for  a  few  hours,  several  days, 

ireren  a  week  or  more.     If  the  etone  be^'omes  impacted  in  the  orifice  of  the 

PDunoii  duct,  the  jaundice  becomes  intense;  much  more  commonly  it  is  a 

i^ttrangient  icterns.    The  attack  of  colic  may  be  reiieated  at  intervals  for 

woe  time,  but  finally  the  stone  passes  and  the  symptoms  disappear 

1   Occasionally  accidents  occur,  such  as  rupture  of  the  duct  with  fatal  f>eri- 

mitii.    Fatal  syncope  during  an  attack  and  the  occurrence  of  repeated  con- 

lilfiive  geizures  have  come  under  my  ohservation.     These  are,  however,  rare 

!^tnt«.    Palpitation  and  distress  about  the  heart  nuiy  be  present,  and  occa- 

nally  a  mitral  munnur  occurs  during  the  paroxyHm,  Imt  the  cardiac  condi- 

'D«  described  by  some  writers  aa  coming  on  acutely  in  biliary  colic  are  possi- 

ly  preexist ent  in  these  patients. 

The  diagnosis  of  acute  hepatic  colic  is  generally  easy.     The  pain  is  in  the 

per  abdominal  and  thoracic  regions,  whereas  the  pain  in  nepliritic  colic  is 

the  lower  abdomen,    A  chill  with  fever,  is  much  more  frequent  in  biliary 

lie  than  in  gastralgia,  with  which  it  is  liable,  at  times,  to  be  confounded. 

higtory  of  previous  attacks  is  an  important  guide,  and  the  occurrence  of 

bundice,  hoM'ever  slight,  determines  the  diagnosis.    To  look  for  the  gall-stones, 

pe  stools  should  be  thoroughly  mixed  with  water  and  carefully  filtered  through 

i  narrow-raeshed  sieve.     Pseudo-biliary  colic  is  not  infreqnently  met  with  in 

hinoug  women*  and  the  diagnosis  of  gall-stones  made.     This  nervous  hepatic 

Nic  may  be  periodical ;  the  pain  may  Ih?  in  the  right  side  and  radiating;  some- 

Shm  associated  with   other  nervous   j>henoiuena,  often  excited   by  emotion, 
itigueor  excxjsses.    The  liver  may  be  tender,  hut  tbere  are  neither  icterufi  nor 
bflammatory  conditions.  The  combination  of  colic  and  jaundice,  bo  distinctive 
'  gall-gtones,  is  not  alw^ays  present.    The  pains  may  not  be  colicky,  but  more 
ant  and  dragging  in  character.     A  remarkable  xanthoma  of  the  bile- 
g^  has  been  found  in  association  with  hepatic  colic.     Many  patients 
gill-stones  have  stomach  symptomfr — flatulency,  regurgitation,  and  dis- 
ifter  eating.     Sonietinies  the  pain  may  be  much  increased  by  food  or  on 
'rtion.    In  chronic  gall-bladder  caweg,  with  adhesions  and  {>erf oration,  the 
ical  picture  may  resemble  closely  that  of  ulcer. 

Obstruction  of  the  Cystic  Duct. — The  effects  may  be  thus  enumer- 
M: 

{a)  Dilatation  of  the  gall-bladdor — hydrops  vesicae  felhw.  In  acute  ob- 
'''Uclion  the  contents  are  bile  mixed  with  much  mucus  or  muco-purulent  mate- 
W.  In  chronic  obstruction  the  bile  is  replaced  by  a  clear  fluid  mucus.  This 
^  111  important  pjint  in  diagnosis,  particularly  as  a  dropsical  gall-bladder  may 
Drm  a  very  large  tumor.  The  reaction  is  not  always  constant.  It  is  either 
^k^line  or  neutral :  the  consistence  is  tbiu  and  mucoid.  Albumin  is  usually 
*«Mt-  A  dilated  gall-bladder  may  reach  an  enormous  Bize^  and  in  one  in- 
1*1106  Tilt  found  it  occupying  the  greater  part  of  the  abdomen.  In  sneh 
■•^^tifi  16  not  unnatural,  it  has  been  mistaken  for  an  ovarian  tumor.  I  have 
L'soribed  a  case  in  which  it  was  attached  to  the  light  broad  ligament.  The 
'Uted  gall-bladder  can  usually  be  felt  below  the  edge  of  the  liver,  and  in 
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many  inetaDces  it  has  a  clmracteristie  outline  like  a  gourd.  An  enlarged  and 
relaxed  organ  may  not  be  palpable,  and  in  acute  cases  the  distention  may  be 
upward  toward  the  hilus  of  the  liver.  The  dilated  gall-bladder  usually  pr«v 
Jccts  directly  downward,  rarely  to  one  side  or  the  other,  though  occasionalJi 
toward  the  middle  line.  It  may  reach  below  the  navel,  and  in  persons  with 
til  in  walls  the  outline  can  he  accurately  defined.  Riedel  has  called  atttatioo 
to  a  toniT;ue-like  projection  of  the  anterior  margin  of  the  riglit  lobe  in  conn^'- 
tion  with  enlarged  gall-hladden  It  is  to  be  remembered  that  distention  of  tl»« 
gall-bladder  may  occur  without  jaundice;  indeed,  the  greatest  enlargement  his 
been  mt^t  with  in  such  ca^es. 

Gall-stone  crepitus  may  he  felt  when  the  bladder  is  very  full  of  stones  and 
its  walls  not  very  tense.  It  is  rarely  well  felt  unlesB  the  abdominal  walls  iiv 
much  relaxed.  It  may  be  found  in  patients  who  have  never  had  any  gymploiw 
of  cholelithiasis. 

(h)  AcuIp  ckohcysiiiis.  The  simple  form  is  common,  and  to  it  are  due 
probably  very  many  of  the  eymptoras  of  the  gall-stone  attack.  PhlegmoD'nw 
cholecystitis  is  rare.     Perforation  may  occur  with  fatal  peritonitis. 

(c)  Suppurattve  cholecystitw,  empyema  of  the  gall-bladder,  is  much  mm 
common,  and  in  the  great  majority  of  cases  is  associated  with  gall-^ton^. 
There  may  be  enormous  dilatation,  and  over  a  litre  of  pus  lias  been  foumi 
Perforation  and  the  formation  of  ab&cesaes  in  the  neighborhood  are  n<rt 
yncommon. 

(d)  Cahificatifm  of  the  gall-bladder  is  commonly  a  termination  of  tk 
previous  condition.  There  are  two  separate  forms*  incrustation  of  the  raocofJi 
with  lime  salts  and  the  true  infiltration  of  the  wall  with  lintp,  the  so-callrf 
ossification, 

(e)  Atrophy  of  the  gall-bladder.  This  is  by  no  means  uncommon.  Tbr 
organ  shrinks  into  a  small  fibroid  mass,  not  larger,  perhaps,  than  a  good-siirii 
pea  or  walnut,  or  even  has  the  form  of  a  narrow  fibrous  string:  more  c^m- 
monly  the  gall-bladder  tightly  embraces  a  stone.  This  condition  is  asuill* 
preceded  by  hydrops  of  the  bladder. 

OecasiooiiUy  the  gall-bladder  presents  diverticula,  which  may  be  cut  off 
from  the  main  portion,  and  usually  contain  calculi. 

Obstruction  of  the  Common  Duct, — There  may  be  a  single  stooe 
tightly  wedged  in  the  duct  in  any  part  of  its  course,  or  a  eeries  of  stones, 
somrtiiues  *^^tending  into  both  hepatic  and  cystic  ducts,  or  a  stone  lies  in 
the  diverticulum  of  Vater.  There  are  three  groups  of  cases:  (a)  In  rait  in- 
stances a  stone  tigljtly  corks  the  common  duct,  causing  permanent  onhision; 
or  it  may  partly  rest  in  the  cystic  duct,  and  may  have  caused  tluckcning**' 
the  junction  of  the  ducts ;  or  a  big  stone  may  comiircss  the  hepatic  or  upp^ 
part  of  the  comuion  duct.  The  jaundice  is  deep  and  enduring,  and  tlrn' «t^ 
no  septic  features.  The  pains,  the  previous  attacks  of  colic,  and  the  ab^nc* 
of  enlarged  gall-bladder  help  to  separate  the  condition  from  obst ruction  ^^ 
new  growths,  although  it  cannot  be  differentiated  with  certainty.  The  i\id* 
are  usually  much  dilated  and  everywhere  contain  a  clear  mucoid  fluiib 

(h)  Inrowplete  ohstrucfton,  with  infective  choIanfjitL^,  There  may  te * 
series  of  stones  in  the  common  duct,  a  single  stone  which  ie  freely  roonU^r 
or  a  stone  (Imll -valve  stone)  in  the  diverticulum  of  Yater.  These  conditiao^ 
may  be  met  with  at  autopsy,  without  the  subjects  having  had  symptoms  |)oint- 
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gaU-stones;  but  in  a  majority  of  cases  there  are  very  characteristic 

he  comnion  duct  may  be  as  large  as  the  thumb;  die  hepatic  duct  and 
J  branches  through  the  liver  luay  be  greatly  rlilated,  aod  the  distention  may 
apparent  beneath  the  liver  capsule.     Great  enlargement  of  the  gall- 
fler  is  rarer.    'Ilu^  niuenus  membrane  of  the  ducts  is  usually  jJiuooth  and 
clear,  and  the  contents  eom^ist  of  a  thin,  elightly  turbid  bile-stained  mucus, 

LNaunni  has  given  tlie  following  a&  the  distinguishing  signs  of  stone  in 
common  duct:  **(1)  The  continuous  or  occasional  presence  of  bile  in 
pief©c«s;  (2)  distinct  variations  in  the  intensity  of  the  jaundice;  (3)  normal 
ijze  or  only  slight  enlargement  of  the  liver;  (4)  absence  of  distention  of  the 
jail-bladder;  (5)  enlargement  of  the  spleen  ;  (6)  absence  of  ascites ;  (7)  pres- 
(uceof  febrile  disturbance:  and  (8)  duration  of  the  Jaundice  for  more  than 

!  In  connection  with  the  hall-valve  stone,  which  is  most  commonly  found 
ID  the  drverticuliim  of  Yater,  though  it  may  he  in  the  comnion  duct  itself, 
mis  a  special  symptom  group:  (a)  Ague-like  paroxysms,  chills,  fever,  and 
Og;  the  hepatic  iniermiUent  fever  of  Charcot;  {b)  jaundice  of  varying 
«ty,  which  persists  for  months  or  even  years,  and  deepens  after  each 
|>woxysm;  (r)  at  tlie  time  of  the  paroxysm,  pains  in  the  region  of  the  liver 
Hth  pstrlc  disturhiiuce.  These  symptoms  niny  continue  on  and  otT  for  three 
IT  fffur  years,  without  the  development  of  suppurative  cholangitis.    The  con- 

Etioa  has  lasted  from  eight  months  to  three  years.  The  rigors  are  of  intense 
verity,  and  the  temperature  rises  to  lOo**  or  105"  F.  The  chills  may  recur 
fwly  for  weeks,  and  present  a  tertian  or  rpiartan  type,  so  that  they  are  often 
ittributed  to  malaria,  with  which,  however,  they  have  no  connection.  The 
|iundice  ia  variable,  and  deepens  after  each  paroxysm.  The  itching  may  be 
M  iatense.  Pain,  which  is  sometimes  severe  and  colicky,  does  not  always 
Itc^ir.  Tliere  may  be  marked  vomiting  and  nausea.  As  a  rule  there  is  no 
>r«^?re?jiive  deterioration  of  health.  In  the  intervals  between  the  attacks  the 
ttiiperature  is  normah 

The  clinical  history  and  the  post  mortem  examinations  show  conclusively 
int  this  condition  may  persist  for  years  without  a  trace  of  sufipuration 
fithin  the  ducts.  It  is  probable  that  the  toxic  symptoms  develop  only  when 
I  certain  grade  of  tension  is  reached.  An  interesting  and  valuable  diagnostic 
JDittt  is  the  absence  of  dilatation  of  the  gall-bladder  in  cases  of  obstruction 
bm  atone — Courvoisier^s  rule, 

]  (c)  Incomplete  ob/ittrnriion ,  wUh  suppnmiitfe  cholangttis.  Wlien  suppu- 
llive  cholangitis  exists  the  mucosa  is  thickened,  often  eroded  or  ulcerated; 
bere  may  be  extensive  suppuration  in  the  ducts  throughout  the  liver,  and  even 
Biptema  of  the  gall-bladder.  Occasionally  the  supjuiration  extends  beyond 
l>e  dtjcts,  and  there  is  localized  liver  abscess,  or  there  is  perforation  of  the 
(lll-Wadder  with  the  formation  of  abscess  between  the  liver  and  stonmch. 

Oinically  it  is  characterized  by  a  fever  which  may  be  intermittent,  but 
l»rp  commonly  is  remittent  and  without  prolonged  intervals  of  ti pyrexia, 
fke  jaundice  is  rarely  so  intense,  nor  do  we  sec  the  deepening  of  the  color 
fter  the  paroxysms.  There  is  usually  greater  enlargement  of  the  liver,  and 
todtTJiess  and  more  definite  signs  of  septicaBmia.  The  cases  run  a  shorter 
^m,  and  recovery  never  takes  place. 


many  instances  it  has  a  characteristic  outline  like  a  gourd.  An  e: 
relaxed  organ  may  not  be  palpable,  and  in  acute  cases  the  disteni 
upward  toward  the  hilus  of  the  liver.  The  dilated  gall-bladder  | 
jects  directly  downward,  rarely  to  one  side  or  tlie  otJier,  though 
toward  the  middle  line.  It  may  reach  below  the  navel,  and  in 
thin  walls  the  outline  can  he  accurately  defined.  Riedel  has  ca 
to  a  tonguc-likc  projection  of  the  anterior  margin  of  the  right  lol]| 
tion  with  enlarged  gall-bladder.  It  is  to  be  remembered  that  distfl 
gall-bladder  may  occur  without  Jaundice;  indeed,  the  greatest  enlai 
been  nirt  with  in  such  cases.  j 

Gall-stone  crepitus  may  be  felt  when  the  bladder  ia  very  full  a| 
its  walls  not  very  tense.  It  is  rarely  well  felt  unless  the  ahdomiit 
much  relaxed.  It  may  be  found  in  patients  who  have  never  had  an 
of  cholelithiasis. 

(h)  Acute  chohcystiiis.    The  simple  form  is  common,  and 
probably  very  many  of  the  symptoms  of  the  gall-stone  attack, 
cholecystitis  is  rare.     Perforation  may  occur  with  fatal  peritoni 

(f)  Suppurative  choleitjsiili.s.  empyema  of  the  gall-lilad^ier,  ii 
common,  and  in  the  great  majority  of  cases  is  associated  wit 
There  may  he  enormous  dilatation^  and  over  a  litre  of  pus  has 
T'crforation  and  the  formation  of  abscesses  in  the  neighbor 
uncomn)on. 

(d)  Calcification  of  the  gall-bladder  is  commonly  a  termi 
previous  condition.  There  are  two  separate  forms*  incrustation  di 
with  lime  salts  and  the  true  infiltration  of  the  wall  with  lime»  i 
ost^ification. 

(e)  Atrophy  of  the  gall-bladder.    This  is  by  no  means  uncol 
organ  shrinks  into  a  small  fibroid  mass,  not  larger,  perhaps,  tha 
pea  or  walnut,  or  even  has  the  form  of  a  narrow  fibrous  ntrin 
itjonly  the  gall-bladder  tightly  embraces  a  stx>ne.     This  conditj 
preceded  by  hydrops  of  the  bladder. 

Occasionally  the  gall*hladdcr  presents  diverticula,  which 
from  the  main  portion,  and  usually  cnutain  calculi. 

Obstruction   of  the   Common   DrcT. — There  may  be 
tightly  wedged  in  the  duct  in  any  part  of  its  course,  or  a 
sometimes  extending  into  both  hepatic  and  cj'stic  ducts,  oi 
the  diverticulum  of  Yater.     There  are  three  groups  of  cases 
stances  a  stone  tightly  corks  the  common  duct,  causing  per 
or  it  may  partly  rest  in  the  cystic  duct,  and  may  have  can 
the  junction  of  tlie  ducts;  or  a  big  stone  may  conij^ress  i\ 
part  of  the  common  duct.    The  jaundice  is  deep  and  endu 
no  septic  features.    The  pains,  the  previous  attacks  of  col 
of  enlarged  gall-bladder  help  to  separate  the  condition  fj 
new  growths,  although  it  cannot  bt^  differentiated  with  cej 
are  usually  much  dilated  and  everywhere  contain  a  clean 

(6)   Incomplete  obstruction,  with  infective  cholaufjiti 
Beries  of  stones  in  the  common  duct,  a  single  stone  wlu 
or  a  stone  (liall-valve  stone)  in  the  diverticulum  of  Va 

Jjv  met  with  at  autopsy,  without  the  sub^ieeto  k^ 
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L  Toxic  Cirrhosis. — This  is  tlie  only  acute  type  and  it  is  seen  post 
partum,  in  cbloroform  narcojsis  and  sometimes  as  a  terminal  lemon  in  my 
fonn  of  disease.  Tliere  is  a  central  necrosis  about  the  hepatic  vein  irhich 
may  be  slight  in  amount,  or  in  some  cases  an  acute  yellow  atrophy,  vftj 
extent?ive  m  that  the  liver  ig  rapidly  reduced  in  size.  Into  the  necrotic  areii 
leucoc^ti's  migrate,  the  dead  liver  cells  are  quickly  removed  and  there  ii  u 
apparent  increase  of  the  connective  tissue.  (Jreat  regeneration  of  the  liftr 
cells  is  possible.     Clinically  thh  type  can  scarcely  he  spoken  of  as  cirrhosisu 

2.  lufeftious  Cirrhosi^i. — Adami  and  his  school  hold  that  in  many  cast** 
the  colon  bacilli  from  the  bowel  pass  to  the  liver  and  there  gradually  excilfi 
a  shnv  proliferation  of  connective  tissue,  regarding  it  as  a  kind  of  sub* 
infection.  Mallory,  whose  classification  I  am  following,  thinks  that  tli€  only 
type  of  true  infectious  cirrbosis  is  tlirough  the  bile  ducts,  usually  when  there 
is  bile  stasis  or  gall-stones  or  other  obstructions  are  present.  Cases  are  <le* 
scribed  in  w^hich  invasion  occurs  along  apparently  nonnal  bile  ducts  Ba<i  the 
organi^Ttis  cause  necrosis  of  the  liver  cells,  proliferation  of  the  fibrohlasts.  «nd 
thickening  of  the  walle  of  the  smaller  bile  ducts  which  may  he  diluted  and 
tortuous. 

Clinically  this  type  is  rare,  and  characterized  by  a  chronic  jaundice  and 
enlargement  of  the  liver. 

3.  Pi/pnent  Cirrhosis. — This  may  be  an  external  pigment  as  in  anthft- 
cosis  in  which  the  irritation  of  the  coal  particles  reaching  the  liver  throoj2;h 
the  lymphatics  may  excite  a  moderate  grade  of  cirrhosis.  The  endogeoooi 
pigment  is  a  transformation  of  haemoglobin  either  as  in  malaria  or  as  in  the 
remarkable  alTection  known  as  hfleraochromatosiB, 

4.  Sifphilitie  C/rr/ff^.W.^.^Wbether  congenital  or  acquired,  the  essential 
lesion  is  produced  by  the  Treponema  pallidum,  either  a  diffuse  prolifeniti'>n 
of  fibroblastR,  or  a  more  localized  lesion,  the  gumma. 

5.  Akohoiic  Cirrhosis. — A^  a  result  of  the  toxic  action  of  the  alenhoL 
the  liver  cells,  singly  or  in  groups,  undergo  a  slow  necrosis,  following  which 
there  is  a  multiplication  of  the  fibroblasts  with  a  liyalin  degeneration  of  soine 
cells  and  multiplication  of  others  and  an  increase  in  the  smaller  bile  dud*. 
Fatty  infiltration  is  common,  so  that  the  organ  may  be  enlarged. 

Of  these  types  the  toxic  and  one  form  of  the  alcoholic  are  ass(xvinte<l  vrith 
shrinkage,  the  infectious,  the  pigmentary^  and  the  fatty  cirrhosis  with  enlsr^'^ 
ment  of  the  organ.  Clinically  we  may  consider  four  forms,  the  alcoholic 
the  hypertrophic  {of  Hanot),  the  syphilitic,  and  the  capsular. 

L     AI/^OHOLIC    CIRRHOSIS 

Etiolo^. — The  disease  occurs  most  frequently  in  middle-age<l  males  tto 
have  been  addicted  to  drink.  Whisky,  gin,  and  brandy  are  more  potent  t« 
cause  cirrhosis  than  beer.  It  is  more  common  in  countries  in  which  stTtrnjI 
spirits  are  used  than  in  those  in  which  malt  liquors  are  taken.  Among  \0^ 
autopsies  in  my  colleague  Welch's  department  of  the  Johns  Hopkins  Hospitil 
there  were  63  cases  of  small  atrophic  liver,  and  8  cases  of  the  fatty  oirrhotif 
organ.  Lancereaux  claims  that  the  vin  ordinaire  of  France  is  a  comvn^^ 
cause  of  cirrhosis.    Of  210  cases,  excess  in  wine  alone  was  present  in  68  cm* 
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Be  thinks  it  is  the  sulphate  of  potash  in  the  plaster  of  Paris  used  to  give  the 
iij'  flavor  which  damages  the  liver, 

CirrbosiB  of  the  liver  in  young  children  ie  not  very  rare.  In  a  certain 
mnber  of  the  cases  there  is  an  alcoholic  history,  in  others  syphilis  has  been 
Ifscnt,  while  a  third  group,  due  to  the  poisons  of  the  infectious  diseases, 
wbraces  a  certain  numher  of  the  cases  of  Hanot's  hypertrophic  cirrhosis. 

Morbid  Anatomy,— rractically  on  the  post  mortem  table  we  see  alcoholic 
irrhosis  in  two  well-characterized  forms: 

Thk  Atrophic  Ciimiiosis  of  Laenxec. — The  organ  is  greatly  redoeed 
I  size  and  may  he  defornu^d.  The  weight  is  sometimes  not  more  than  a 
oiind  or  a  ponnd  and  a  half*  It  prt^sents  numerous  granulations  on  the  sur- 
ice;  is  firm,  hard,  and  cuts  with  great  resistance.  The  substance  is  seen  to  be 
Itde  up  of  gTeenish-yellow  islands  surrounded  by  grayish-white  connective 
fciie.  W.  G.  MacCallum  has  shown  that  regenerative  changes  in  the  celts 
tt  ulniost  constantly  present.  This  yellow  appearance  of  the  liver  induced 
iieunec  to  give  to  the  condition  the  name  of  cirrhosis. 

The  Fatty  CfKRHoric  Liver.— Even  in  the  atrophic  form  the  fat  is  in- 
m^d,  but  in  typical  examples  of  this  variety  the  organ  is  not  rerUiced  in 
fe,  but  is  enlarged,  smooth  or  ver\^  slightly  granular,  anaemic,  yellowish- 
ihite  in  color,  and  resembles  an  ordinary  fatty  liven  It  is,  however,  firm, 
pts  with  resistance,  and  microscopically  shows  a  great  increase  in  the  con- 
lective  tissue.    This  form  occurs  most  frequently  in  beer-drinkers. 

The  two  essential  elements  in  cirrhosis  are  destniction  of  liver-cells  and 
iktTtiction  to  the  portal  circulation. 

In  an  autopsy  on  a  case  of  atrophic  cirrhosis  the  peritoneurn  is  usually 
bimdto  contain  a  large  quantity  of  fluid,  the  mend>raue  is  opaque,  and  there 
Idironic  catarrh  of  the  stomach  and  of  the  small  intestines.  The  spleen  is 
SlUrged,  in  part,  at  least,  from  the  chronic  congestion,  possibly  due  in  part 
©atoxic  influence  (Parkes  Weber),  Tlie  pancreas  fretjucntly  shows  inter* 
htM  changes.  The  kidneys  are  soiuetinies  cirrhotic,  the  bases  of  the  lungs 
toy  be  much  compressed  by  tlie  ascitic  fluid,  the  heart  often  shows  marked 
fi^eration,  and  arterio-sclerosis  is  usually  present.  A  rt-markable  feature 
I  the  association  of  acute  tuberculosis  with  cirrhosis.  In  seven  eases  of  my 
tries  the  patients  died  with  eitlier  acwte  tuberculous  peritonitis  or  acute 
*f»erculous  pleurisy,  I?ollrston  has  found  tiiat  tutierculosis  was  present  in 
8[)er  cent,  of  700  fatal  eases  of  cirrhosis.  Feritoneal  tuberculosis  was  found 
U  IM?r  cent  of  a  series  of  584  cases. 

The  compensatory  circulation  is  usually  readily  demonstrated.  It  is  car- 
5<rd  out  by  the  following  set  of  vessels:  (1)  The  accessory  portal  system  of 
!Bf»pe)v  of  which  important  branches  pass  in  the  round  aiul  susjiensory  liga- 
initfi  and  unite  with  the  epigastric  and  mammary  systems.  These  vessels 
fe  numerous  and  small.  Occasionally  a  large  single  vein,  which  may  attain 
k!  1126  of  the  little  linger,  passes  from  the  bilus  of  the  liver,  follows  tho 
iwnd  Ugament,  and  joins  the  epigastric  veins  at  the  navel.  Ahhough  this 
Is  the  position  of  the  umbilical  vein,  it  is  usually,  as  Sapjiey  showed ,  a  para- 
fchilical  vein — that  is,  an  enlarged  vein  by  the  side  of  the  obliterated  umbilical 
Iteii    Tliere  may  be  produced  about  the  navel  a  large  bimeh  of  varices,  the 

lied  caput  Medusa\  Other  hrauchcs  of  this  system  occur  in  the  gastro* 
iploic  omentum,,  about  the  gall-bladder,  and,  most  important  of  all,  in  the 
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giiwpeiiFOTy  ligament.  These  hUter  form  hir^e  branches^  which  anastoimil 
freely  with  the  iJiaphratfnuttic  veins,  and  so  unite  with  the  vena  axygos.  (t)% 
By  the  anastomosis  between  the  oesophageal  and  gastric  veins.  The  vdrw  it  ] 
the  lower  end  of  the  cei^ophagua  may  be  enonjiou.sly  enlarged,  produeinjf  ] 
varices  which  project  on  the  mucons  membrane.  (3)  The  communication*  i 
between  the  ba^morrlioidal  and  the  inferior  mesenteric  veins.  The  fi^om 
of  communication  in  this  direction  is  very  variable,  and  in  some  ini^tancej  j 
the  bfemorrlioidal  veins  are  not  much  enlarged.  (4)  Tlie  veins  of  Retzit^,  1 
which  unite  the  railieles  of  the  portal  branches  in  the  intestines  and  iiK»s*-aj- 
tery  with  the  inferior  vena  cava  and  its  branches.  To  this  system  belong  tin?  J 
whole  group  of  retroperitoneal  veins,  which  are  in  most  instances  enorroouglf  I 
enlarged,  particnlarly  about  the  kidneys,  and  which  serve  to  carry  off  a  con- 1 
eidenilde  proportion  of  the  jjortal  blood.  1 

Symptoms. — The  must  extreme  grade  of  atrophic  cirrhosis  may  exist  with- J 
out  symptoms,  tSo  long  as  the  compf'tisafoty  circulaium  is  mainiaintd  tbdJ 
patient  may  sulTer  little  or  no  inconvenience.  The  remarkable  efficiency  M 
this  coOateral  circulation  is  well  R^en  in  those  rare  instances  of  peniian<'tit| 
obliteration  of  the  portal  vein.  ^  The  symptoms  may  be  divided  into  two  J 
groups — obstructive  and  toxic.  I 

Obstructive. — The  ovcrhlling  of  the  blood-vessels  of  the  e^tomach  aiidl 
intestine  leads  to  chronic  calarrli,  and  the  patients  suffer  with  nausea  and  vonHJ 
iting;  }mrticiilarly  in  the  morning;  the  tongue  is  furred  and  the  bowels  arej 
irregular.     I  hemorrhage  from  the  stomach  may  l>e  an  early  s>iuptom;  it  iH 
often  profuse  and  liable  to  recur.    It  seldom  proves  fatal.    The  amount  vom^j 
itcd  may  be  rcmarkalde  as  in  a  case  iihciidy  referred  to,  in  which  ten  pouii<1< 
were  ejected  in  seven  days.     Follow ing  the  ha^matemesis  mcla^na  is  conmiMD; 
but  luemorrbages  from  the  bowels  may  occur  for  several  years  without  hieina- 
temesis.     "^rhe   bleeding   very   often   comes   from  (rsophageal   varices.     VtfT 
fre<pienlly  epistaxis  occurs.    Enlargement  of  the  spleen  may,  as  Parkca  Weber  j 
suggests,  be  dtie  to  a  toxaemia.     The  organ  can  usually  be  felt.     EvideDoei| 
of  the  establishment  of  the  collateral  cirt  illation  are  seen  in  the  enlargrfl 
epig^astric  and   mamnmry  veins,  more  rarely  in  the  presence  of  the  caput  1 
Jfedusre  and  in  the  development  of  haemorrhoids.     The  distended  venule  in 
the  lower  thoracic  /one  along  the  line  of  attachment  of  the  diaphragm  aren^'i  I 
specially  marked  in  cirrhosis.     Tlic  most  striking  feature  of  failure  in  thr 
compensatory  circulation  is  ascites,  the  effusion  of  serous  Huid  into  the  |XTi- 
toneal  cavity,  which  may  appear  euddenly.    The  conditions  under  which  te 
occurs  are  still  obscure.     In  some  eases  it  is  dne  more  lo  chronic  fH^ritooiti^ 
than  to  the  cirrhosis.     The  abdomen  gradually  distends,  may  reach  a  Ut^  ' 
size,  and  contain  as  much  as  15  to  20  litres,    CEdema  of  the  feet  may  fnxdv 
or  develop  with  the  ascites.     The  dropsy  is  rarely  general. 

Jaundice  is  usually  slight,  and  was  present  in  107  of  293  eases  of  cirrhogi* 
collected  by  Kolleston.  The  skin  has  fretpiently  a  sallow*  slightly  icteroiil 
tint*  The  urine  is  often  reduced  in  amount,  contains  urates  in  abundance, 
often  a  slight  amount  of  albumin,  and,  if  Jaundice  is  intense,  tubcK'aMa.  Tbf 
disease  may  be  afebrile  throughoiit,  but  in  many  cases,  as  shown  by  Carriag' 
ton,  there  Is  slight  fever,  from  100°  to  lO^.S*"  F. 

Examination  at  any  early  stage  of  the  disease  may  show  an  enlarged  iW^  I 
painful  liver.    In  very  many  of  the  cases  of  alcoholic  cirrhosis  the  orgafl  » ' 
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llarged    at    all    stages    of    the    dinoasc,    and,    whetlier    enlarged    or    eon- 

Kit'd,  Hie  clinical  symptoms  and  eoiir&e  are  mwch  the  same"   (Fox well). 

le  patient  may  first  come  tmder  observation  for  dyspepsia,  haematemesis, 

pit  jaundice*  or  nervous  symptoms.     Later  in  the  disease  the  jiatient  has 

uminstakable  hepatic   facies;  he  is  thin,  the  eyes  are  sunken,  the  con- 

Ictivae  watery,  the  nose  and  eheeks  show  distended  vennles,  and  the  com- 

aion  is  mnddj  or  icteroid.    On  the  enlarged  abdomen  the  vessels  are  dis- 

fcded*  and  a   bunch  of  dilated  veins  may  surround  the   navel.     A  venous 

Di,  sometimes  aceompaDied  by  a  tlirill,  imiy  he  jiresent  in  the  epigastrium  or 

PIT  varicosities.     Njpvi  of  a  remarkable  character  may  appear  on  the  skin, 

ither  localized  stellate  varices- — spitler  angiomata — ^ usually  on  the  face,  neck, 

y  Uck,  and  also  "fiiaf*  nani,  as  I  have  called  them^ — areas  of  skin  of  a 

plisli  or  purplish  color  due  to  the  uniform  distention  of  small   venules. 

then  much  fluid  is  in  the  peritoneum  it  is  impossible  to  make  a  satisfactory 

toination,  but  after  withdrawal  the  area  oi  liver  dulness  is  found  to  be 

inished,  particularly  in  the  middle  line,  and  on  deep  pressure  the  edge 

the  liver  can  be  detected,  and  occasionally  the  hard.  Jinn,  and  even  g^ranu- 

surface.    The  spleen  can  l>e  felt  in  the  left  hypochondriac  region.    Exami- 

ifl  of  the  anus  may  reveal  the  presence  of  hBpraorrboids. 

Toxic  Symptoms. — At  any  stage  of  atrophic  cirrhosis  the  patient  may 

Lvrehral  svmptoms,  either  a  noisy,  joyous  delirium,  or  stupnr,  coma,  or 

tn  convulsions.     The  condition  is  not  infrefjuently  mistaken   for  uraemia. 

tu?  nature  of  the  toxic  agent  is  not  yet  settled.    Without  jaumlice,  and  not 

Iribntable  to  cboljcmia,  the  symptoms  may  come  on  in  hospital  when  the 

iit'nt  has  not  bad  alcohol  for  weeks. 

PThe  fatty  cirrhotic  liver  may   produce  symptoms  similar  to  those  of  lite 
|ro[)hic  form,  but  more  frequently  it  is  latent  and  is  found  accidentally  in 
|er^  who  have  died  from  various  diseases.    The  greater  nuiuber  of  the  cases 
Sirally  diagnosed  as  cirrhosis  with  enlargement  come  in  this  division. 
Diagnosis.^ — With  ascites,  a  wen-marked  history  of  alcoholism,  the  hepatic 
9*^.  and  haemorrhage  from  the  stonmch  or  bowels,  the  diagnosis  is  rarely 
libtful     If,  after  withdrawal  of  the  fluid,  the  spleen  is  found  to  be  en* 
gi^d  and  the  liver  cither  not  pn!]>al)le  or,  if  it  is  enlarged,  hard  and  regular, 
>  jirobabilities  in  favor  of  cirrhosis  are  very  great.     In  the  early  stages  of 
I  disease,  when  the  liver  is  increased  in  size,  it  may  he  iuipossiide  to  say 
filler  it  is  a  cirrhotic  or  a  fatty  liver.     The  differential  diagnosis  between 
fcimon  and  svphilitie  cirrhosis  can  sometimes  he  made.     A  marked  history 
Jnypbilis  or  the  existence  of  other  syiihilitic  lesions,  with  great  irregularity 
I  the  surface  or  at  the  edge  of  the  liver,  are  the  ]>oint8  in  favor  M  the  latter. 
liTombosis  or  obliteration  of  tlie  portal  vein  can  rarely  be  differentiated.    In 
cast*  of  fibroid  transformation  of  the  portal  vein  which  came  under  my 
|i?rvation,  the  collateral  circulation  had  been  established  for  years,  and  the 
Bptoms  were  simply  those  of  extreme  portal  obstruction,  such  as  occur  in 
io$ig.    Thrombosis  of  the  portal  vein  may  occur  in  cirrhosis  and  be  char- 
zed  by  a  rapidly  developing  ascites, 

ognotis.^ — The  outlook  is  bad.  When  the  collateral  circulation  is  fully 
blished  the  patient  may  have  no  symptoms  whatever*  Tliere  are  instances 
argement  of  the  liver,  slight  jaundice,  cerebral  symptoms,  and  even 
latemesis,  in  which  the  liver  becomes  reduced  in  size,  the  symptoms  disap- 


S78 


DISEASES    OE    THE    DIGESTIVE    SYSTEM 


BUHpensory  ligament.  Tliosi*  latter  form  lar^e  branches,  which  anastomose | 
freely  with  the  (]iaphra;L(nmtic  veins,  and  bo  unite  with  the  vena  axygos.  (i\  I 
By  the  anastomosis  between  the  tesopliageal  and  gastric  veins.  The  veins  it  I 
the  lower  end  of  the  tet?ophagiis  may  be  enormously  enlarged,  producmfj 
varices  which  project  on  the  nuicous  membrane.  (3)  The  eommunicationij 
k^twTen  tlie  bfemorrhoidal  and  the  inferior  mesenteric  veins.  The  freedool 
of  conimunication  in  this  direction  is  very  variable,  and  in  some  instancejl 
the  hteniorrhoidal  veins  are  not  much  enlarged,  (4)  Tlie  veing  of  BcUiuJ 
whicli  unite  the  radielej^  of  the  portal  branches  in  the  intt^tines  and  meseD-l 
tcry  w^ith  the  inferior  vena  cava  and  its  branches.  To  thi^  t^y^tcni  belong;  tiuil 
whole  group  of  retroperitoneal  veins,  which  are  in  moat  instances  enormoualf  I 
enlarged,  iiarticnkrly  about  the  kidneys,  and  which  serve  to  carrv"  off  a  con-1 
siderable  projiortion  of  the  portal  l)lood.  I 

Symptoms, — I'he  most  extreme  grade  of  atrophic  cirrhosis  may  exigt  with*] 
out  symptoms.     So  long  as  the  cow pf'ths(f lory  cireulalion  is  maintained  lb* 
patient  may  suffer  little  or  no  inconvenience.     The  remarkable  efficiency  o( 
tbi^  collateral  circulation  is  well  seen  in  those  rare  instances  of  pennan<?ntJ 
obliteration  of  the   portal  vein.  ^  The  symptoms  may  he  divided  into  t« 
groups — obstructive  and  toxic. 

Obstructive.— The  overfilling  of  the  blood-ve&sels  of  the  stomach  andj 
intestine  lead&  to  chronic  catarrh,  and  the  patients  suffer  with  nausea  and  von 
itiug;  particularly  in  the  morning;  the  tongue  is  furred  and  the  bowels 
irregular.     Ihcmtirrbage  from  the  stomach  may  be  an  early  s^inptom;  it 
often  profuse  and  liable  to  recur.    It  s**ldom  proves  fatal.    The  amount  vow 
ited  may  he  remarkaide  i\^  in  a  case  already  referred  to,  in  which  ten  pound 
were  ejected  in  8cvcn  days.     Following  the  ba-'inatemesis  mela^na  h  cnrnmon, 
hut  htumorrhagt'K  from  the  bowels  may  *>ccur  for  several  years  without  hapc 
temesis.     The   bleeding   very   often   comes  from  lesophagi^l   varices,     Vaf] 
fretjuently  epistaxis  occurs.     Enlargement  of  the  spleen  may,  as  Parkcs  Webttl 
suggests,  be  due  to  a  toxuuuia.     The  organ  can  usually  he  felt.     Evidfiucei . 
of  the  estahlisbnKnt  of   the  eollatcral  cirtiiktion  are  seen  in   the  enlargwl  j 
epigastric  and   mamnuiry  veins,  more  rarely  in  the  presence  of  the  caput 
Medusa^  and  in  the  development  of  hsemorrhoids.     The  distendcNi  venule*  iJi  I 
the  lower  thoracic  zone  along  the  line  of  attachment  of  the  diaphragm  aren'ij 
specially  marked  in  cirrhosis.     The  most  striking  feature  of  failur*/  in  th« 
compensatory  circulation  is  ascites,  the  effusion  of  serous  tluid  into  the  peri-i 
toneal  cavity,  which  may  appear  suddenly.    The  conditions  under  which  tiii*j 
occurs  are  still  obscure.     In  some  eases  it  is  due  more  to  chronic  perit<]iiiti« 
than  to  the  cirrhosis.     The  alidomen  gradually  distends,  may  reach  a  hfpi 
Bht\  and  contain  as  much  as  15  to  20  litres*    (Edema  of  the  feet  may  prtwfcj 
or  develop  with  the  ascites.     The  dropsy  is  rarely  general. 

Jaundice  is  usually  slight,  and  was  present  in  107  of  293  eases  of  cirrboiilj 
coUecte<l  by  HoUi^ston.  The  skin  has  fre<iiiently  a  sallow,  slightly  icteniiil 
tint,  llic  urine  is  often  reduced  in  amoimt,  contains  urates  in  abundan(r»J 
often  a  slight  amount  of  albumin^  and,  if  jaundice  is  intense,  tnl>e<*astft. 
disease  may  be  afebrile  throughout,  but  in  many  eases,  as  shown  by 
ton,  there  Is  slight  fever,  from  lOtr  to  102.5°  R 

Exauiination  at  any  early  stage  of  the  disease  may  show  an  enlarged  iiJ 
painfid  liver.    In  very  many  of  the  cases  of  alcoholic  cirrhosis  the  afgaa  * 
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^fnlar^d  at  all  stugeg  of  the  disca^^?.  and,  whethtT  enlargo*!  or  con* 
[reeled,  tlie  clinical  syiiiptoms  and  course  are  much  the  same"  (Foxwoll). 
Tbe  patient  may  first  come  under  observation  for  dyspepsia,  ha?nmteniesi8, 
slit4»t  jaundice,  or  nervous  symptom i?.  Later  in  the  dis^eai^e  the  patient  haj?^ 
Ill  unntititakable  hepatic  facies;  he  is  thin,  the  eyes  are  sunken,  the  con- 
|ttDctiv»  watery,  the  nose  and  cheeks  show  dij^tended  venules,  and  the  com* 
lit'iinn  is  rauddy  or  ictcroid*  On  the  enlarged  ahdomen  the  vessels  are  dis- 
Imded,  and  a  bunch  of  dilated  veins  may  surround  the  navel.     A  venous 

urn,  sometimes  accompanied  by  a  thrill,  may  be  present  in  the  epit^a&triiim  or 

[eTcr  varicosities.     Nani  of  a  reniarkabie  character  may  apjxnir  on  the  skin, 

^jth<T  localizixl  stellate  varices — spider  angiomata — usually  on  the  face,  neck, 

iiitl  hack,  and  also  "mat"  nanl,  as  I  have  called  them— areas  of  skin  of  a 

iMdish  or  purplish  color  due  to  the   uniform  distention  of  small    veiuilea. 

|Wbea  much  fluid  is  In  the  peritoneum  it  is  imijossihle  to  make  a  satisfactory 

Elimination,  but  after  withdrawal  the  area  oj  liver  dulness  is  found  to  be 

Idiminished,  partienlarly  in  the  middle  line,  and  on  deep  pressure  the  edge 

tf  the  hver  can  be  detected,  and  occasionally  the  hard,  firm,  and  even  granu- 

irgurface.    The  sj>!een  can  be  felt  in  the  left  hypochondriac  region,    Exanii- 

ition  of  the  anus  may  reveal  the  presence  of  hamiorrhoids. 
Toxic  Symptoms. — At  any  stage  of  atrophic  cirrhosis  the  patient  may 
[kvo  cerebral  symptoms,  cither  a  noisy,  joyous  delirium,  or  stupor,  coma,  or 
\n\  conmUions.     The  condition  is  not  infrequently  mistaken   fnr  ursemia, 

le  nature  of  the  toxic  agent  is  not  yet  settled.    Without  jaundice,  and  not 
attributable  to  eholiemiat  the  symptoms  may  come  on  in  hospital  when  the 

itiimt  has  not  had  alcohol  for  weeks. 
The  fatty  cirrhotic  liver  may  produce  symptoms  similar  to  those  of  the 

ftf^vphic  form,  hut  more  frequently  it  is  latent  and  is  found  accidentally  in 
:»per^  who  have  died  from  various  diseases.    The  greater  nund»er  of  the  cases 
Klinically  diagnosed  as  cirrhosis  with  enlargement  come  in  this  division. 
I    Uagnoiis. — With  ascites,  a  well-marked  history  of  alcoholism,  the  hepatic 
pdis,  and  ha?moiThage  from  the  stomach  or  bowels,  the  diagnosis  is  rarely 

tmbtful.  If,  after  withdrawal  of  the  fluid,  the  spleen  is  found  to  he  en- 
rgpd  and  the  liver  either  not  palpable  or,  if  it  is  enlarged,  hard  and  regular, 
llie  prnliahilities  in  favor  of  cirrhosis  are  very  great.  In  the  early  stages  of 
we  disease,  when  the  liver  is  increased  in  size,  it  may  be  iuipnssible  to  say 
irhetlier  it  is  a  cirrhotic  or  a  fatty  liver.  The  ditfercntial  diagnosis  between 
pmunon  and  syphilitic  cirrhosis  can  sometimes  he  made.  A  marked  history 
f^'  ■  '  -  or  the  existence  of  other  syphilitic  lesions,  with  great  irregidarity 
i  face  or  at  the  edge  of  the  liver,  are  the  jjoints  in  favor  of  the  hitter. 

Ihronilwisis  or  obliteration  of  the  portal  vein  can  rarely  be  ditTerentiated.  In 
hdMK  of  fibroid  transformation  of  the  portal  vein  whit'h  came  under  my 
PHi»tinn,  the  collateral  circulation  had  been  established  for  years,  and  the 
^' "  mere  simply  those  of  extreme  portal  obstruction,  such  as  occur  in 

^  'niromlK)gis  of  the  portal  vein  may  occur  in  cirrhosis  and  be  char- 

Ictmied  by  a  rapidly  dereloping  ascites, 

PrognMtf. — The  outlook  is  bad.    When  the  collateral  circulation  is 
>tablidied  the  patient  may  have  no  symptoms  whatever.    There  are  instanc 
if  enlargement  of  the  lirer,  slight  jaundice^  cerebral  symjitoms,  and  even 
in  vhich  the  liver  becomes  reduced  in  size^  the  syiuptoma  diaap- 
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made  up  of  cholesteriii,  which  may  form  the  entire  calculus  and  is  arranged 
in  concentric  lamina;  showing  also  radiating  lines.  Salts  of  lime  and  mag- 
ncsia^  bile  acids^  fatty  acids^  and  traces  of  iron  and  copper  are  also  found  in 
them.  Most  gall-stones  consist  of  from  70  to  80  per  cent,  of  cholesterin,  in 
either  the  amorphous  or  the  crystalline  form.  As  above  stated,  it  is  sometimes 
pure,  but  more  commonly  it  is  mixed  with  the  bile-pigment.  The  outer  layer 
of  the  stone  is  usually  harder  and  brownish  in  color. 

Seat  of  Formation. — Within  the  liver  itself  calculi  are  occasionally  found, 
but  are  here  usually  small  and  not  abundant,  and  in  the  form  of  ovoid,  green- 
ish-black grains.  A  large  majority  of  all  calculi  are  formed  within  the  gall- 
bladder. The  stones  in  the  larger  ducts  have  usually  had  their  origin  in  the 
gall-bladder. 

Symptoms. — In  a  number  of  cases  gall-stones  cause  no  symptoms.  Tbe 
gall-bladder  will  tolerate  the  presence  of  large  numbers  for  an  indefiuiite 
period  of  time,  and  post  mortem  examinations  show  that  they  are  present  in 
25  per  cent,  of  all  women  over  sixty  years  of  age  (Naunyn).  Moynihan  claims 
that  in  most  cases  there  are  early  symptoms — a  sense  of  fullness,  wei^t,  and 
oppression  in  the  epigastrium;  a  catch  in  the  breath,  a  feeling  of  faintnes 
or  nausea,  and  a  chilliness  after  eating.  Attacks  of  indigestion  are  common, 
and  it  is  important  to  remember  that  persistent  gastric  symptoms  are  often 
due  to  gall-stones.    I  have  seen  two  cases  with  obstinate  attacks  of  urticaria. 

The  main  symptoms  of  cholelithiasis  may  be  divided  into  (1)  the  aseptic, 
mechanical  accidents  in  consequence  of  migration  of  the  stone  or  of  obstruc- 
tion, either  in  the  ducts  or  in  the  intestines;  (2)  the  septic,  infectious  acci- 
dents, either  local  (the  angiocholitis  and  cholecystitis  with  empyema  of  the 
gall-bladder,  and  the  fistute  and  abscess  of  the  liver  and  infection  of  the 
neighboring  parts)  or  general,  the  biliary  fever  and  the  secondary  visceral 
lesions. 

Biliary  Colic. — Gall-stones  may  become  engaged  in  the  cystic  or  the 
common  duct  without  producing  pain  or  severe  symptoms.  More  commonly 
the  passage  of  a  stone  excites  the  violent  symptoms  known  as  biliary  colic.  The 
attack  sets  in  abruptly  with  agonizing  pain  in  the  right  hypochondriac  region, 
which  radiates  to  the  shoulder,  or  is  very  intense  in  the  epigastric  and  in  the 
lower  thoracic  regions.  It  is  often  associated  with  a  rigor  and  a  rise  in  tem- 
perature from  102  degrees  to  103  degrees.  The  pain  is  usually  so  intense  that 
the  patient  rolls  al>out  in  agony.  There  are  vomiting,  profuse  sweating,  and 
great  de})repsion  of  the  circulation.  There  may  be  marked  tenderness  in  the 
region  of  the  liver,  which  jnay  l>e  enlarged,  and  the  gall-bladder  may  become 
palpable  and  very  tender.  In  other  cases  the  fever  is  more  marked.  The 
spleen  is  enlarged  (Naun}Ti)  and  the  urine  contains  albumin  with  red  blood- 
corpuscles.  Ortner  holds  that  cholecystitis  acuta,  occurring  in  connection  with 
gall-stones,  is  a  septic  (bacterial)  infection  of  the  bile-passages.  The  symp- 
toms of  acute  infectious  cholecystitis  and  those  of  what  we  call  gall-stone  colic 
are  very  similar,  and  surgeons  have  frecpiently  ])erformed  cholecystotomy  for 
the  former  condition,  believing  calculi  were  ])rt^ent.  In  a  large  number  of  the 
cases  jaundice  occurs,  but  it  is  not  a  necessary  symptom.  Of  course  it  does  not 
happen  during  the  passage  of  the  stone  through  the  cystic  duct,  but  only  when 
it  becomes  lodged  in  the  common  duct.  The  pain  is  due  (a)  to  the  slow 
progress  in  the  cystic  duct,  in  which  the  stone  takes  a  rotary  course  owing  to 


^^^HpgFmeTit  of  the  TleiFterian  valve;  tlie  eyt^tic  rliict  is  poor  in  njuscle 
miiTwt  rich  in  nerves  and  ganglia;  (h)  to  llie  aciitc  inflammalion  wliich 
umiallv  accompanies  an  attack;  (c)  to  the  stretching  and  distention  of  the 
gall-bladder  bv  retained  scH^retions. 

The  attack  varies  in  duration.  It  ouiy  hist  for  a  few  hours*  several  days, 
or  even  a  week  or  more.  If  the  stone  becomes  impacted  in  the  orifice  of  the 
common  duct*  the  jaundice  becomes  intense;  much  more  commonly  it  h  a 
slight  tranBic^nt  icterus,  Tlie  attack  of  colic  may  be  repeated  at  intervals  for 
wmetiine,  but  finally  the  etone  passes  and  tlie  symptoms  disappear. 

Occasionally  accidents  occur,  such  as  rupture  of  the  duct  with  fatal  peri- 
tooitifl.  Fatal  syncope  during  an  attack  and  the  occurrence  of  repyeated  con- 
mlsive  seizures  have  come  under  my  observation.  These  are,  however,  rare 
pientfi.  Palpitation  and  distress  about  the  heart  may  he  present,  and  tjcca- 
^innally  a  mitral  oiurmur  occurs  during  the  paroxysiiu  hut  the  cnrdiac  condi- 
tion* described  by  some  writers  as  coming  on  iicutely  in  biliary  colic  are  possi- 
bly preexistent  in  these  patients. 

Tlie  duignoiti-^  of  acute  hepatic  colic  is  generally  easy.  The  pain  is  in  the 
tipper  abdominal  and  thoracic  regions,  whereas  the  pain  in  nephritic  colic  is 
in  the  lower  abdomen.  A  chill,  with  fever,  is  much  more  frequent  in  biliary 
colic  than  in  gastralgia,  with  which  it  is  liable,  at  times,  to  be  confounded. 
A  history  of  previous  attacks  is  an  important  guide,  and  the  occurrence  of 
jaundice,  hoi^'ever  slight,  determines  the  diagnosis.  To  look  for  the  ga!bstoneSj 
the  stools  should  be  thoroughly  mixed  with  water  and  carefully  filtered  through 
I  oarrow-meshed  sieve.  Pseudo-biliary  colic  is  not  infre<]uently  met  with  in 
iM^nous  women,  and  the  diagnosis  of  gall-stones  made.  This  nervous  hepatic 
colic  may  be  periodical ;  the  fmin  may  l)C  in  the  right  side  and  radiating;  some- 
tiiott  E£8ociated  with  other  nervous  phenomena,  often  excited  by  emotion, 
fatipe  or  excesses.  The  liver  may  be  tender,  but  tliere  are  neither  icterus  nor 
mflamjnatory  conditions.  The  combination  of  colic  and  jaundice,  so  distinctive 
of  gilktones,  is  not  always  present.  The  pains  nuiy  not  be  colicky,  but  more 
constant  and  dragging  in  character.  A  remarkalde  xanthoma  of  the  bile- 
pissagps  has  been  found  in  association  with  hepatic  colic.  Many  patients 
*ith  gall-stones  have  stomach  symptoms — fiatulency,  regurgitation,  and  dis- 
miss after  eating.  Sometimes  the  pain  may  be  much  increased  by  food  or  on 
^itfrtion.  In  chronic  gall-bladder  eases,  with  adhesions  and  perforation,  the 
clinicid  picture  may  resemble  closely  that  of  ulcer. 

OBSTttUCTiON  OF  THE  Cystic  Duct.— The  effects  may  be  thus  enumer- 
ated: 

(o)  DUaiaiion  of  the  gall-bladder— hydrops  vesicae  fellea^.  In  acute  ob- 
^rudion  the  contents  are  bile  mixed  with  much  mucus  or  muco-purulent  mate- 
rial. In  chronic  obstruction  the  bile  is  replaced  by  a  clear  fluid  mucus.  This 
lun  important  point  in  diagnosis,  ^lartieularly  as  a  dropsical  gall-bladder  may 
tomj  a  very  large  tumor.  Tlie  reaction  is  not  always  constant.  It  is  either 
aUtaline  or  neutral;  the  consistence  is  thin  and  mucoid.  Albumin  is  usually 
PT^eat  A  dilated  gall-bladder  may  reach  an  enormous  size,  and  in  one  in- 
sUnce  Tait  found  it  occupying  the  greater  part  of  the  abdomen.  In  such 
Ciiee,  as  is  not  unnatural,  it  has  been  mistaken  for  an  ovarian  tumor.  I  have 
<fecrit*ed  a  case  in  which  it  was  attached  to  the  light  broad  ligament.  Tlie 
dilated  gall-bladder  can  usually  be  felt  below  the  edge  of  the  liver,  and  in 
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many  instances  it  has  a  characteristic  outline  like  a  gourd.  An  enlarged  and 
relaxed  organ  may  not  be  palpable,  and  in  acute  cases  the  distention  miy  be 
upward  toward  the  hilus  of  the  liver.  The  dilated  gall-bladder  usually  pro- 
jects directly  downward,  rarely  to  one  side  or  the  other,  though  occasionidlT 
toward  the  middle  line.  It  may  reach  below  the  navel,  and  in  persona  with 
thin  walls  the  outline  can  be  accurately  defined.  Riedel  has  called  attention 
to  a  tongue-like  projection  of  the  anterior  margin  of  the  right  lobe  in  connec- 
tion with  enlarged  gall-bladder.  It  is  to  be  remembered  that  distention  of  the 
gall-bladder  may  occur  without  jaundice ;  indeed,  the  greatest  enlargement  has 
been  met  with  in  such  cases. 

Gall-stone  crepitus  may  be  felt  when  the  bladder  is  very  full  of  stones  and 
its  walls  not  very  tense.  It  is  rarely  well  felt  unless  the  abdominal  walla  are 
much  relaxed.  It  may  be  found  in  patients  who  have  never  had  any  symptoms 
of  cholelithiasis. 

(6)  Acute  cholecystitis.  The  simple  form  is  common,  and  to  it  are  due 
probably  very  many  of  the  symptoms  of  the  gall-stone  attack.  Phlegmonous 
cholecystitis  is  rare.     Perforation  may  occur  with  fatal  peritonitis. 

(c)  Suppurative  cholecystitis,  empyema  of  the  gall-bladder,  is  much  more 
common,  and  in  the  great  majority  of  cases  is  associated  with  gall-etonef. 
There  may  be  enormous  dilatation,  and  over  a  litre  of  pus  has  been  found. 
Perforation  and  the  formation  of  abscesses  in  the  neighborhood  are  not 
uncommon. 

(d)  Calcification  of  the  gall-bladder  is  commonly  a  termination  of  the 
previous  condition.  There  are  two  separate  forms :  incrustation  of  the  mucosa 
with  lime  salts  and  the  true  infiltration  of  the  wall  with  lime,  the  so-called 
ossification. 

(e)  Atrophy  of  the  gall-bladder.  This  is  by  no  means  uncommon.  The 
organ  shrinks  into  a  small  fibroid  mass,  not  larger,  perhaps,  than  a  good-sized 
pea  or  walnut,  or  even  has  the  form  of  a  narrow  fibrous  string;  more  com- 
monly the  gall-bladder  tightly  embraces  a  stone.  This  condition  is  usually 
preceded  by  hydrops  of  the  bladder. 

Occasionally  the  gall-bladder  presents  diverticula,  which  may  be  cut  off 
from  the  main  portion,  and  usually  contain  calculi. 

Obstruction  of  the  Common  Duct. — There  may  be  a  single  stone 
tightly  wedged  in  the  duct  in  any  part  of  its  course,  or  a  series  of  stones, 
sometimes  extending  into  both  hepatic  and  cystic  ducts,  or  a  stone  lies  in 
the  divcrtiouhim  of  Abater.  There  are  three  groups  of  cases:  (a)  In  rare  in- 
stances a  stone  tightly  corks  the  common  duct,  causing  permanent  occlusion; 
or  it  may  partly  rest  in  the  cystic  duct,  and  may  have  caused  thickening  of 
the  junction  of  the  duds;  or  a  big  stone  may  compress  the  hepatic  or  upptT 
part  of  the  common  duct.  The  jaundice  is  deep  and  enduring,  and  there  are 
no  septic  foatiircs.  The  pains,  the  previous  attacks  of  colic,  and  the  absence 
of  enlarged  gall-bladder  help  to  separate  the  condition  from  obstruction  bv 
new  growths,  although  it  cannot  be  differentiated  with  certainty.  The  ducts 
are  usually  much  dilated  and  everywhere  contain  a  clear  mucoid  fluid. 

(b)  Incomplete  ohstrurii'on,  with  infective  cholangitis.  There  may  be  a 
series  of  stones  in  the  common  duct,  a  single  stone  which  is  freely  movable, 
or  a  stone  (Imll-valve  stone)  in  the  diverticulum  of  Vater.  TThesc  conditions 
may  be  met  with  at  autopsy,  without  the  subjects  having  had  sjrmptoms  point- 


CHOLELITHIASIS 


673 


ing  to  gali-stoneg ;  but  in  a  majority  of  ea&es  thi^re  are  very  characteristic 

The  common  duct  may  be  as  large  as  the  thumb;  the  hepatic  duct  and 
fc  brunch ei5  through  the  liver  may  be  greatly  dilated,  and  the  diHtention  may 
liee?en  apparent  beneath  the  liver  capsule.  Great  enlargement  of  the  gall- 
bWder  is  rarer,  T\\e  mucous  membrane  of  the  duets  is  usually  smooth  and 
dear,  aud  the  contents  consist  of  a  thin,  slightly  turbid  bile-stained  mucus. 

Naun)!!  has  given  the  following  as  the  distinguishing  signs  of  atone  in 
the  common  duct:  "(1)  The  eontinnous  or  occasional  pre&cnce  of  bile  in 
thefjBces;  (2)  distinct  variations  in  the  intensity  of  the  jaundice;  (3)  normal 
$kv  oT  only  slight  enlargement  of  the  liver;  (4)  ahBence  of  distention  of  the 
gall-bladder;  (5)  enlargement  of  the  spleen ;  (G)  absence  of  ascites;  (7)  pres- 
fDce  of  febrile  disturbance;  and  (8)  duration  of  the  Jaundice  for  more  than 

In  connection  with  the  ball-valve  atone,  which  is  most  commonly  found 
the  divert iculn III  of  Vater,  though  it  may  be  in  the  common  duct  itself, 
there  is  a  special  symptom  group:  (^i)  Ague-like  paroxysms,  chills,  fever,  and 
ivcatjng;  the  hepatic  iniermiiteni  fever  of  Charcot;  (6)  janndice  of  varying 
iitfTiiJi ty.  which  persists  for  months  or  even  years,  and  deepens  after  each 
piroxYsni ;  (r)  at  the  time  of  the  paroxysm,  pains  in  the  region  of  the  liver 
villi  gastric  disturl>imcc.     These  symptoms  may  continue  on  aud  oil  for  three 

I dr  four  years,  without  the  development  of  suppurative  cholangitis.  The  con- 
ation has  lasted  from  eight  months  to  three  years.  The  rigors  are  of  intense 
N^mty»  and  the  temperature  rises  to  103**  or  105°  F.    Tiie  chills  nuiy  rtx*ur 

I  daily  for  weeks,  and  present  a  tertian  or  quartan  type,  so  that  they  are  often 

|lttrib«tcd  to  malaria,  with  which^  however,  they  have  no  connection.  The 
jtundice  is  variable,  and  deepens  after  each  paroxysm.  The  itching  may  be 
inoel  intense.  Pain,  which  is  sometimes  severe  and  colicky,  dws  not  always 
wtur.  There  may  be  marked  vomiting  and  nausea.  As  a  rule  there  is  no 
pn'frressive  deterioration  of  health.  In  the  intervals  between  the  attacks  the 
temperature  is  normal. 
The  clinical  history  and  the  post  mortem  examinations  show^  conclusively 

*thAt  this  condition  may  persist  for  years  without  a  trace  of  suiipuration 
*itliia  the  duets.  It  is  probable  that  the  toxic  symptoms  develop  only  when 
» certain  grade  of  tension  is  reached.  An  interesting  and  valuable  diagnostic 
point  is  the  absence  of  dilatation  of  the  gall-bladder  in  cases  of  obstruction 

ibmi  etone — Courvoisier-s  rwle. 

*  (f)  IncnmpU'te  oh.struciion,  tn'ih  .mppnraiive  cholangitis.  When  suppu- 
nitive  cholangitis  exists  the  mucosa  is  thickened,  often  eroded  or  ulcerated; 
tlicre  may  be  extensive  suppuration  in  the  ducts  throughout  the  liver,  and  even 
t^mpyema  of  the  gall-bladder.  Occasionally  the  supjmration  extends  beyond 
^f'^'  ducts,  and  there  is  localized  liver  abscess,  or  there  is  perforation  of  the 
^H-bladder  with  the  formation  of  abscess  between  the  liver  and  stomach. 

k Clinically  it  is  characterized  by  a  fever  which  may  be  intermittent,  but 
*  commonly  is  rumittent  and  without  prolonged  intervals  of  apyrexia. 
I  jaundice  is  rarely  so  intense,  nor  do  we  see  the  deepening  of  the  color 
*fter  the  paroxysms.  Tliere  is  usually  greater  enlargement  of  the  liver,  and 
tenderness  and  more  definite  signs  of  septicfemia.  The  cases  run  a  shorter 
lurat,  and  recovery  never  takes  place. 
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The  More  Eemote  Effects  of  Gall-stones. — (a)  Biliary  F«*iite.— 
(1)  Cutaneotts.^The  external  fistula  is  the  most  eommoiiy  184  out  of  3W 
cases  (Naunyn).  A  majority  occur  in  the  region  of  the  navel,  to  which  part 
the  falciform  ligament  directs  the  suppuration.  The  number  of  stones  dis- 
charged varies  from  one  or  two  to  many  hundreds.  Of  the  184  casea  in 
Courvoisier's  statistics  recovery  took  place  in  78.  In  rare  instances  the  fistala 
is  in  the  right  iliac  fossa,  or  even  in  the  thigh. 

(2)  Gastro-intesUnul  Fistulce, — The  duodenal  is  the  most  frequent^  108 
of  384  cases  (Naunyn).  Usually  the  opening  is  between  the  fundus  of  the 
gall-bladder  and  the  first  part  of  the  duodenum.  A  big  stone  may  ulcertte 
through,  leaving  little  or  no  damage.  In  other  instances  the  cicatrization 
leads  to  obstruction.     Communication  with  the  ileum  and  jejunum  is  rare. 

Fistulae  between  the  common  duct  and  the  duodenum  occurred  in  15  ca«* 
in  Naunyn's  scries.  Biliary  gastric  fistula;  are  rare.  The  vomiting  of  gall- 
stones is  not  necessarily  proof  of  the  perforation,  but  in  the  majority  of  rodi 
cases  the  stones  probably  pass  up  through  the  pylorus. 

(3)  Broncho-hiliary  Fisiul(2. — Of  J.  E.  Graham's  collected  series  of  35 
cases,  19  were  due  to  gall-stones;  11  to  hydatids;  2  to  round-worms;  and  in 
2  the  cause  was  doubtful.  In  a  great  many  cases  the  amoebic  abscess  pw- 
forating  into  the  lung  is  followed  by  a  permanent  biliary  fistula. 

(4)  Perforation  may  occur  into  the  portal  vein,  of  which  there  are  3  or 
4  cases  on  record,  one  of  which,  according  to  tradition,  was  the  famotu 
Ignatius  Loyola. 

(5)  Perforation  into  the  hepatic  artery  or  one  of  its  branches  is  exceed- 
ingly rare.  Either  an  erosion  from  the  common  duct,  or  an  hepatic  aneurism 
may  rupture  into  the  gall-bladder. 

(6)  Fistula  into  the  urinary  passages  may  be  with  the  pelvis  of  the  kidney 
in  which  the  gall-stone  has  been  found,  or  into  the  urinary  bladder,  of  which 
there  are  few  cases  on  record. 

(7)  Lastly,  the  communication  between  the  pericardium  and  the  biliary 
tract  is  referred  to  by  Naunyn  in  a  single  case. 

(6)  Perforation  into  the  Peritoneum,. — Of  119  cases  (Courvoisier)  in 
70  the  rupture  occurred  directly  into  the  peritoneal  cavity;  in  49  an  encap- 
sulated abscess  formed.  As  a  rule,  the  condition  is  due  to  an  acute  chole- 
cystitis. 

(c)  Obstruction  of  the  Bowel  by  GalUstones. — Reference  has  already  been 
made  to  this;  its  frequency  appears  from  the  fact  that  of  295  cases  of  obstruc- 
tion, occurring  during  eight  years,  analyzed  by  Fitz,  23  were  by  gaIl-«tones. 
Courvoisier^s  statistics  give  a  total  number  of  131  cases,  in  6  of  which  the 
calculi  had  a  jwculiar  situation,  as  in  a  diverticulum  or  in  the  ap])endix.  Of 
the  remaining  125  cases,  in  70  the  stone  was  spontaneously  passed,  usually 
with  severe  sym])toms.  The  post  mortem  reports  show  that  in  some  of  these 
cases  even  very  large  stones  have  j)assed  per  viam  naturalem,  as  the  gall-duct 
has  been  enormously  distended,  its  orifice  admitting  the  finger  freely.  This, 
however,  is  extremely  rare.  The  stones  have  been  found  most  commonly  in 
the  ileum. 

Treatment  of  Gall-stones  and  Their  Effects. — General  Treatmkxt.— In 
an  attack  of  biliary  colic  the  patient  should  be  kept  under  morphia,  given 
hypodermically,  in  quarter-grain  doses.    In  an  agonizing  paroxysm  it  is  well 


rti 


to  give  a  whiff  or  two  of  chloroform  until  tho  morphia  ]ms  had  time  to  act. 
Great  reh'ef  is  experienced  from  tho  hot  hath  and  from  fomentations  in  the 
re^on  of  the  liver.  The  patii?nt  should  l>n  given  laxatives  and  should  drink 
c«pinu?!ly  of  alkaline  mineral  waters.  Olive  oil  has  proved  iiBeless  in  my 
kuds.  When  taken  in  large  (|Uiintitie8,  fatty  eoneretions  are  parsed  with 
tlM'stoolg,  which  have  been  reganlcNrl  m  ealcidi :  and  concretions  due  to  eating 
pears  have  l*een  also  mistaken,  particularly  when  aii^ociated  with  eoHc  att^eks» 
Sinre  the  days^  of  Durande.  whose  mixture  of  ctlier  with  turpentine  is  still 
large!)  uFed  in  France,  various  remedies  have  been  advised  to  dissolve  the 
stonts  within  the  gall-bladfler,  none  of  which  are  cificacioug. 

Tlie  diet  should  he  regidatcd,  tho  patient  should  take  regidar  exercise  and 
avoid,  as  nnich  as  possible,  the  starchy  and  saccharine  foods.  Tlie  soda  ftalts 
recoinaiended  liy  Front  are  believeil  to  prevent  the  concentration  of  the  hile 
and  the  formation  of  gall-stones.  Either  the  snljihate  or  the  phosplKite  irmy 
betaken  in  doses  of  from  1  to  2  drachms  daily.  For  tho  intolerable  itcldng 
McOall  Anderson's  dusting  powder  may  he  used:  starch,  an  ounce;  eampliur, 
a  drachm  and  a  half;  and  oxide  of  zinc,  half  an  ounce.  Soiue  of  this  sli(udd 
h  finely  dusted  over  the  skin  with  a  powder-] mtT.  Powdering  with  starch, 
strong  alkaline  baths  (hot),  pilocarpin  hypoderniieally  (gr.  %-Mw  O.iioS- 
0,01  jfiti.),  and  antipyrin  (gr.  v,  0.3  gm.),  may  be  tried.  Ichthyol  and  lanolin 
ointmcat  sometimes  gives  relief. 

SraniCAL  Tkeatment. — The  indications  for  operation  are:  (a)  Repeated 
attacks  of  gall-stone  eolie.  The  patient  is  much  safer  in  the  Lands  of  a  sur- 
gpOD  than  when  left  to  Natnre,  with  the  feelde  assistance  of  drugs  and  min- 
eral waters,  {b)  The  presence  of  a  difiteiulctl  gall-hlad<!cr,  associated  with 
attaekg  of  pain  or  with  fever,  (c)  When  a  gall-stone  is  permanently  lodged 
ill  the  common  duct,  and  the  group  of  symj>toms  above  deserihcd  are  present, 
Ibe  quefition,  then,  of  advising  operation  de^ienda  largely  upon  the  personal 
IHkhods  and  success  of  the  surgeon  who  is  available. 

"  Of  4.000  operations  performed  by  the  l^layo  brothers  to  February  20th, 
l^U,the  mortality  was  2.57  per  cent.  Of  2,^>20  cases  in  which  the  gall-bladder 
tlone  wae  involved  the  mortality  was  1,8  per  cent.  Of  492  cases  in  which 
tli^  common  duet  was  involved  the  mortality  was  8  per  cent.  In  2,S5  per 
<^nt  there  w^as  the  complication  of  malignant  disease. 

The  question  comes  up  as  to  the  re-formation  of  stones,  bnt  the  possibility 
^^  this  is  very  slight.  In  the  Mayo  series  there  were  hut  3  cases  and  it  is 
pr^liahle  that  in  the  majority  of  instances  the  stones  had  not  re-formed,  but 
^^ti*  incompletely  removed. 


Vn.    THE   CIRKHOSES    OF    THE    LHTER 

Scneral  ConsiderationB. — The  many  forms  of  cirrhoses  of  the  liver  have 
^^e  feature  in  common — an  increase  in  the  connective  tissue  of  the  organ. 
In  fact,  we  use  the  term  cirrhosis  (by  which  Laennec  characterized  the  tawny, 
yrilow  color  of  the  common  atro|!hie  form)  to  indicate  similar  changes  in 
other  organs, 

Etiology. — There  are  five  tyi>e6  of  primary  lesion,  any  one  of  which  may 
l«*d  to  cirrhosis. 
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1.  Toxic  Cirrhosis. — ^This  is  the  only  acute  type  and  it  is  seen  post 
partum,  in  chloroform  narcosis  and  sometimes  as  a  terminal  lesion  in  any 
form  of  disease.  Tliere  is  a  central  necrosis  about  the  hepatic  vein  which 
may  be  slight  in  amount,  or  in  some  cases  an  acute  yellow  atrophy,  very 
extensive  so  that  the  liver  is  rapidly  reduced  in  size.  Into  the  necrotic  aieu 
leucocytes  migrate,  the  dead  liver  cells  are  quickly  removed  and  there  is  in 
apparent  increase  of  the  connective  tissue.  Great  regeneration  of  the  liter 
cells  is  possible.     Clinically  this  type  can  scarcely  be  spoken  of  as  cirrhwis. 

2.  Infectious  Cirrhosis. — Adami  and  his  school  hold  that  in  many  cases 
the  colon  bacilli  from  the  bowel  pass  to  the  liver  and  there  gradually  excite 
a  slow  proliferation  of  connective  tissue,  regarding  it  as  a  kind  of  sub- 
infection.  Mallory,  whose  classification  I  am  following,  thinks  that  the  only 
type  of  true  infectious  cirrhosis  is  through  the  bile  ducts,  usually  when  there 
is  bile  stasis  or  gall-stones  or  other  obstructions  are  present.  Cases  are  de- 
scribed in  which  invasion  occurs  along  apparently  normal  bile  ducts  and  the 
organisms  cause  necrosis  of  the  liver  cells,  proliferation  of  the  fibroblasts,  and 
thickening  of  the  walls  of  the  smaller  bile  ducts  which  may  be  dilated  and 
tortuous. 

Clinically  this  type  is  rare,  and  characterized  by  a  chronic  jaundice  and 
enlargement  of  the  liver. 

3.  Pigment  Cirrhosis, — This  may  be  an  external  pigment  as  in  anthra- 
cosis  in  which  the  irritation  of  the  coal  particles  reaching  the  liver  through 
the  lymphatics  may  excite  a  moderate  grade  of  cirrhosis.  The  endogenous 
pigment  is  a  transformation  of  haemoglobin  either  as  in  malaria  or  as  in  the 
remarkable  affection  known  as  haemochromatosis. 

4.  Syphilitic  Cirrhosis, — Whether  congenital  or  acquired,  the  essential 
lesion  is  produced  by  the  Treponema  pallidum,  either  a  diffuse  proliferation 
of  fibroblasts,  or  a  more  localized  lesion,  the  gumma. 

5.  Alcoholic  Cirrhosis, — As  a  result  of  the  toxic  action  of  the  alcohol, 
the  liver  cells,  singly  or  in  groups,  undergo  a  slow  necrosis,  following  which 
there  is  a  multiplication  of  the  fibroblasts  with  a  hyalin  degeneration  of  some 
cells  and  multiplication  of  others  and  an  increase  in  the  smaller  bile  ducts. 
Fatty  infiltration  is  common,  so  that  the  organ  may  be  enlarged. 

Of  these  types  the  toxic  and  one  form  of  the  alcoholic  are  associated  with 
shrinkage,  the  infectious,  the  pigmentary  and  the  fatty  cirrhosis  with  enlarge- 
ment of  the  organ.  Clinically  we  may  consider  four  forms,  the  alcoholic, 
the  hypertrophic  (of  Hanot),  the  syphilitic,  and  the  capsular. 


1.     ALCOHOLIC    CIRRHOSIS 

Etiology. — The  disease  oceurs  most  frequently  in  middle-aged  males  who 
have  been  addicted  to  drink.  Whisky,  gin.  and  brandy  are  more  potent  to 
cause  cirrhosis  than  beer.  It  is  more  common  in  countries  in  which  strong 
spirits  are  used  than  in  those  in  which  malt  liquors  are  taken.  Among  1,000 
autopsies  in  my  colleague  Welelvs  department  of  the  Johns  Hopkins  Hospital 
there  were  03  cases  of  small  atrophic  liver,  and  8  cases  of  the  fatty  cirrhotic 
organ.  Lancereaux  claims  that  the  vin  ordinaire  of  France  is  a  common 
cause  of  cirrhosis.    Of  210  cases,  excess  in  wine  alone  was  present  in  68  cases. 
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^e  thinks  it  is  the  ttulphate  of  potash  in  the  plaj^ter  uf  Paris  ^^sed  to  give  the 
Wrj'"  flavor  which  damages  the  liver* 

I  Cirrhosis  of  the  liver  in  young  children  is  not  very  rare.  In  a  certain 
minikr  of  the  oases  there  is  an  alcoholic  history,  in  others  syphilis  ha^^  been 
ffX'R'Qt,  while  a  third  group,  due  to  the  poisons  of  the  infectious  iliseases, 
jonbraccs  a  certain  number  of  the  cases  of  Hanot's  liypertrophic  cirrhoaifi. 
j  Korbid  Anatomy, ^-Practically  on  the  post  mortem  table  we  see  alcoholic 
prrhosis  in  two  well-characterized  forms: 

I  Thb  Athopitic  CiRiiHosis  OF  Laknkec— The  organ  is  greatly  reduced 
h.  size  and  may  be  deformed.  The  weight  is  sometimes  not  more  than  a 
poiiBd  or  a  pound  and  a  half.  It  presents  numerous  granulations  on  the  sur- 
iwe;  is  firm,  hard,  and  cuts  with  great  resistance.  The  substance  is  seen  to  be 
ffcade  up  of  green ish-yellow  islands  surrounded  by  gTByisb-white  connective 

E«ue.  W.  G.  MacCallum  has  shown  that  regenerative  changes  in  the  cells 
'  almost  constantly  present.  This  yellow  appearance  of  the  liver  induced 
ennec  to  give  to  the  condition  the  name  of  cirrhosis. 
UThe  Fatty  Cirrhotic  LiVEU.^Even  in  the  atrophic  form  the  fat  is  in- 
ised,  but  in  typical  examples  of  this  variety  the  organ  is  not  reduced  in 
lije,  but  is  enlarged,  smooth  or  very  slightly  granular,  anoemic,  yellowish- 
Irhito  in  color,  and  resembles  an  orrlinary  fatty  liver.  It  is,  however,  firm, 
tmiB  with  resistance,  and  microscopically  shows  a  great  increase  in  the  con- 
Umive  tissue.    This  form  occurs  most  frequently  in  beer-drinkers. 

The  two  essential  elements  in  cirrhosis  are  destruction  of  liver-cells  and 
Irtstniction  to  the  portal  circulation. 

In  an  autopsy  on  a  case  of  atrophic  cirrhosis  the  peritoneum  is  usually 
found  to  contain  a  large  quantity  of  iiuiti  the  membrane  is  (qiaqiie,  and  there 
^chronic  catarrh  of  the  stomach  and  of  the  small  intestines.  The  spleen  is 
Wirgied,  in  part,  at  least.  frr>m  the  chronic  congestion,  pi^ssibly  due  in  part 
fc  a  toxic  influence  {Parkes  Welier).  The  pancreas  frequently  shows  inter- 
changes. The  kidneys  are  sometimes  cirrhotic,  the  bases  of  the  lungs 
lybe  much  compressed  by  the  ascitic  fluid,  the  heart  often  shows  marked 
leration,  and  arterio-sclcrosis  is  usually  present.  A  remarkable  feature 
the  association  of  acute  tuberculosis  with  cirrhosis.  In  seven  cases  of  my 
the  patients  died  with  eitlier  acute  tuberculous  peritonitis  or  acute 
fbberculous  pleurisy,  Kolleston  has  found  tfiat  tuberculosis  was  |ircseiit  in 
«B  fier  cent,  of  706  fatal  cases  of  cirrhosis.  Peritoneal  toberculosis  was  found 
in  1*  per  cent,  of  a  series  of  584  cases. 
,     The  conip4^nsat*iry  circulation  is  usually  readily  demonstrated.     It  is  car- 

Ed  out  by  the  following  set  of  vessels:  (1)  The  accessory  portal  system  of 
Pl'**y»  ^f  which  important  branches  pass  in  tlie  round  and  suspensory  liga- 
mntB  and  unite  with  the  epigastric  and  mammary  systems.  These  vesselB 
W."  UBmerous  and  small.  Occasionally  a  large  single  vein,  wdiich  may  attain 
■^aze  of  the  liHle  finger,  passes  from  the  hilus  of  the  liver,  follows  the 
nod  ligament,  and  joins  the  epigastric  veins  at  the  navel.  Although  this 
««tlie  position  of  the  umbilical  vein,  it  is  usually,  as  Sappey  showed,  a  para- 
ibiUctl  vein — that  is,  an  enlarged  vein  by  the  side  of  the  obliterated  uuibilical 
There  may  be  produced  about  tlie  navel  a  large  bunch  of  varices,  the 
e1  caput  Mcdusa\  Other  hraiKhes  of  this  system  occur  in  the  gastro* 
omentum^  about  the  gall-bladder^  and^  most  important  of  all,  in  the 
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suspensory  ligament.  These  latter  form  large  branehes,  which  anastomoee 
freely  with  the  diaphragmatic  veins,  and  so  unite  with  the  vena  axygos.  (2) 
By  the  anastomosis  between  the  oesophageal  and  gastric  veins.  The  veins  ik 
the  lower  end  of  the  oesophagus  may  be  enormously  enlarged,  producing 
varices  which  project  on  the  mucous  membrane.  (3)  The  communicationft 
between  the  haemorrhoidal  and  the  inferior  mesenteric  veins.  The  freedom 
of  communication  in  this  direction  is  very  variable,  and  in  some  instanceft 
the  hsemorrlioidal  veins  arc  not  much  enlarged.  (4)  The  veins  of  Betiiue, 
which  unite  the  radicles  of  the  portal  branches  in  the  intestines  and  mesen- 
tery with  the  inferior  vena  cava  and  its  branches.  To  this  system  belong  the 
whole  group  of  retroperitoneal  veins,  which  are  in  most  instances  enormonslj 
enlarged,  particularly  about  the  kidneys,  and  which  serve  to  carry  off  a  con- 
siderable proportion  of  the  portal  blooi 

Symptoms. — The  most  extreme  grade  of  atrophic  cirrhosis  may  exist  with- 
out symptoms.  So  long  as  the  compensatory  circulation  is  mairUained  the 
patient  may  suffer  little  or  no  inconvenience.  The  remarkable  efficiency  of 
this  collateral  circulation  is  well  seen  in  those  rare  instances  of  permanent 
obliteration  of  the  portal  vein.  .  The  symptoms  may  be  divided  into  two 
groups — obstructive  and  toxic. 

Obstructive. — The  overfilling  of  the  blood-vessels  of  the  stomach  and 
intestine  leads  to  chronic  catarrh,  and  the  patients  suffer  with  nausea  and  vom- 
iting, particularly  in  the  morning;  the  tongue  is  furred  and  the  bowels  are 
irregular.  Haemorrhage  from  the  stomach  may  be  an  early  symptom;  it  is 
often  profuse  and  liable  to  recur.  It  seldom  proves  fatal.  The  amount  vom- 
ited may  be  remarkable  as  in  a  case  already  referred  to,  in  which  ten  pounds 
were  ejected  in  seven  days.  Following  the  haematemcsis  mclsna  is  common; 
but  hapmorrhages  from  tlie  bowels  may  occur  for  several  years  without  fasroa- 
temesis.  The  bleeding  very  often  comes  from  oesophageal  varices.  Very 
frequently  epistaxis  occurs.  Enlargement  of  the  spleen  may,  as  Parkes  Weber 
suggests,  be  due  to  a  toxa3mia.  The  organ  can  usually  be  felt.  Evidences 
of  the  establishment  of  the  collateral  circulation  are  seen  in  the  enlarged 
epigastric  and  niainniary  veins,  more  rarely  in  the  presence  of  the  caput 
Medusne  and  in  the  development  of  haemorrhoids.  The  distended  venules  in 
the  lower  thoracic  zone  along  the  line  of  attachment  of  the  diaphragm  are  not 
specially  marked  in  cirrhosis.  The  most  striking  feature  of  failure  in  the 
compensatory  circulation  is  ascites,  the  effusion  of  serous  fluid  into  the  peri- 
toneal cavity,  which  may  appear  suddenly.  The  conditions  under  which  this 
occurs  are  still  obscure.  In  some  eases  it  is  due  more  to  chronic  peritonitis 
than  to  the  cirrhosis.  The  abdomen  gradually  distends,  may  reach  a  large 
size,  and  contain  as  much  as  15  to  20  litres.  Gildema  of  the  feet  may  precede 
or  develop  with  the  ascites.     The  dropsy  is  rarely  general. 

Jaundice  is  usually  slight,  and  was  present  in  107  of  293  cases  of  cirrhosis 
collected  by  Kolleston.  The  skin  has  frequently  a  sallow,  slightly  icteroid 
tint.  The  urine  is  often  reduced  in  amount,  contains  urates  in  abundance, 
often  a  slight  amount  of  albumin,  and,  if  jaundice  is  intense,  tube-casts.  The 
disease  may  be  afebrile  throughout,  but  in  many  cases,  as  shown  by  Carring- 
ton,  there  is  slight  fever,  from  100°  to  102.5**  F. 

Examination  at  any  early  stage  of  the  disease  may  show  an  enlarged  and 
painful  liver.    In  very  many  of  the  cases  of  alcoholic  cirrhosis  the  organ  is 
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^enlarged  at  all  stages  of  the  disease,  and,  whether  enlarged  or  con- 
tncted,  the  clinical  symptoms  and  course  are  much  the  same*'  (Fox well). 
The  patient  may  first  come  under  observation  for  dyspepsia,  haematemesis, 
di^t  jaundice,  or  nervous  symptoms.  Later  in  the  disease  the  patient  has 
an  umnistakable  hepatic  f acies ;  he  is  thin,  the  eyes  are  sunken,  the  con- 
jDDctive  watery,  the  nose  and  cheeks  show  distended  venules,  and  the  com- 
plexion is  muddy  or  icteroid.  On  the  enlarged  abdomen  the  vessels  are  dis- 
tended, and  a  bunch  of  dilated  veins  may  surround  the  navel.  A  venous 
lum,  sometimes  accompanied  by  a  thrill,  may  be  present  in  the  epigastrium  or 
over  varicosities.  Neevi  of  a  remarkable  character  may  appear  on  the  skin, 
either  localized  stellate  varices — spider  angiomata — ^usually  on  the  face,  neck, 
and  back,  and  also  "mat"  nsevi,  as  I  have  called  them — areas  of  skin  of  a 
reddish  or  purplish  color  due  to  the  uniform  distention  of  small  venules. 
When  much  fluid  is  in  the  peritoneum  it  is  impossible  to  make  a  satisfactory 
examination,  but  after  withdrawal  the  area  of  liver  dulness  is  found  to  be 
diminished,  particularly  in  the  middle  line,  and  on  deep  pressure  the  edge 
of  the  liver  can  be  detected,  and  occasionally  the  hard,  firm,  and  even  granu- 
lar surface.  The  spleen  can  be  felt  in  the  left  hypochondriac  region.  Exami- 
nation of  the  anus  may  reveal  the  presence  of  haemorrhoids. 

Toxic  Symptoms. — At  any  stage  of  atrophic  cirrhosis  the  patient  may 
have  cerebral  symptoms,  either  a  noisy,  joyous  delirium,  or  stupor,  coma,  or 
even  convulsions.  The  condition  is  not  infrequently  mistaken  for  urajraia. 
The  nature  of  the  toxic  agent  is  not  yet  settled.  Without  jaundice,  and  not 
attributable  to  cholsemia,  the  symptoms  may  come  on  in  hospital  when  the 
patient  has  not  had  alcohol  for  weeks. 

The  fatty  cirrhotic  liver  may  produce  symptoms  similar  to  those  of  the 
atrophic  form,  but  more  frequently  it  is  latent  and  is  found  accidentally  in 
topers  who  have  died  from  various  diseases.  The  greater  number  of  the  cases 
elinically  diagnosed  as  cirrhosis  with  enlargement  come  in  this  division. 

Diaj^osis. — With  ascites,  a  well-marked  history  of  alcoholism,  the  hepatic 
facies,  and  haemorrhage  from  the  stomach  or  bowels,  the  diagnosis  is  rarely 
doubtful.     If,  after  withdrawal  of  the  fluid,  the  spleen  is  found  to  be  en- 
larged and  the  liver  either  not  palpable  or,  if  it  is  enlarged,  hard  and  regular, 
the  probabilities  in  favor  of  cirrhosis  are  very  great.     In  the  early  stages  of 
the  disease,  when  the  liver  is  increased  in  size,  it  may  be  impossible  to  say 
whether  it  is  a  cirrhotic  or  a  fatty  liver.     The  differential  diagnosis  between 
common  and  syphilitic  cirrhosis  can  sometimes  be  made.    A  marked  history 
«f  syphilis  or  the  existence  of  other  syphilitic  lesions,  with  great  irregularity 
in  the  surface  or  at  the  edge  of  the  liver,  are  the  points  in  favor  of  the  latter. 
Thrombosis  or  obliteration  of  the  portal  vein  can  rarely  be  differentiated.    In 
a  case  of  fibroid  transformation  of  the  portal  vein  which  came  under  my 
observation,  the  collateral  circulation  had  been  established  for  years,  and  the 
Fvmptoms  were  simply  those  of  extreme  portal  obstruction,  such  as  occur  in 
cirrhosis.    Thrombosis  of  the  portal  vein  may  occur  in  cirrhosis  and  be  char- 
acterized by  a  rapidly  developing  ascites. 

Prognosis. — The  outlook  is  bad.  When  the  collateral  circulation  is  fully 
oFtablished  the  patient  may  have  no  symptoms  whatever.  There  are  instances 
of  enlargement  of  the  liver,  slight  jaundice,  cerebral  symptoms,  and  even 
luematemesis,  in  which  the  liver  becomes  reduced  in  size,  the  symptoms  disap- 
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pear,  and  the  patient  may  live  in  comparative  comfort  for  many  years.  There 
are  cases,  too,  possibly  syphilitic,  in  which,  after  one  or  two  tappingF,  the 
symptoms  have  disappeared  and  the  patients  have  apparently  recoverei 
Ascites  is  a  very  serious  event,  especially  if  due  to  the  cirrhosis  and  not  to  in  ^ 
associated  peritonitis.  Of  34  cases  with  ascites  10  died  before  tapping  vu 
necessary;  14  were  tapped,  and  the  average  duration  of  life  after  the  ewclling 
was  first  noticed  was  only  eight  weeks;  of  10  cases  the  diagnosis  was  wrong  in 
4,  and  in  the  remaining  6,  who  were  tapped  oftener  than  once^  chronic  peri- 
tonitis and  perihepatitis  were  present  (Hale  White). 

2.    HYPERTROPHIC  CIRRHOSIS   (Hanoi) 

This  well-characterized  form  was  first  described  by  Requin  in  1846.  but 
our  accurate  knowledge  of  the  condition  dates  from  the  work  of  Hanot  (1875), 
whose  name  in  France  it  bears — maladie  de  Hanot. 

Cirrhosis  with  enlargement  occurs  in  the  early  stage  of  atrophic  cirrhosis; 
there  is  an  enlarged  fatty  and  cirrhotic  liver  of  alcoholics,  a  pigmentary  fonn 
occurs  in  hsemochromatosis,  and  in  association  with  syphilis  the  organ  is 
often  very  large.  The  hypertrophic  cirrhosis  of  Hanot  is  easily  distinguished 
from  these  forms. 

Etiology. — Males  are  more  often  affected  than  females — in  22  of  Schtcb- 
mann's  26  cases.  The  subjects  are  young;  some  of  the  cases  in  children  prob- 
ably belong  to  this  form.  Alcohol  plays  a  minor  part,  and  not  one  of  my 
patients  had  been  a  heavy  drinker.  The  absence  of  all  known  etiological 
factors  is  a  remarkable  feature. 

Morbid  Anatomy. — The  organ  is  enlarged,  weighing  from  2,000  to  4,000 
grams.  The  form  is  maintained,  the  surface  is  smooth,  or  presents  email 
granulations ;  the  color  in  advanced  cases  is  of  a  dark  olive  green ;  the  con- 
sistence is  greatly  increased.  The  section  is  uniform,  greenish  yellow  in  colnr. 
and  the  liver  nodules  may  be  seen  separated  by  connective  tissue.  The  biK- 
passages  present  nothing  abnormal.  The  cirrhosis  is  mono-  or  multilobular, 
with  a  connective  tissue  rich  in  round  cells.  The  bile-vessels  are  the  seat  of  an 
angiocholitis,  catarrhal  and  productive,  and  there  is  an  extraordinary  develop- 
ment of  new  biliary  canaliculi.  The  liver-cells  are  neither  fatty  nor  pigmental, 
and  may  be  increased  in  size  and  show  karyokinetic  figures.  From  the  sup- 
posed origin  about  the  bile-vessels  it  has  been  called  biliary  cirrhosis,  but  the 
histological  details  have  not  yet  been  worked  out  fully,  and  the  separation  of 
this  as  a  distinct  form  should,  for  the  present  at  least,  rest  upon  clinical  rather 
than  anatomical  grounds.  The  spleen  is  greatly  enlarged  and  may  weigh  600 
or  more  grams. 

Symptoms. — As  ])r('viously  stated,  the  cases  occur  in  young  persons;  there 
IS  not,  as  a  rule,  an  alcoholic  history,  and  males  are  usually  affected.  The 
features  are:  (a)  A  remarkably  chronic  course  of  from  four  to  six,  or  even 
ten  years,  (b)  Jaundice,  usually  slight,  often  not  more  than  a  lemon  tint, 
or  a  tinging  of  the  conjunctiva*.  At  any  time  during  the  course  an  icterus 
gravis,  with  high  fever  and  delirium,  may  develop.  There  is  bile  in  the  urine: 
the  stools  are  not  clay-colored  as  in  obstructive  jaundice,  but  may  be  vcir 
dark  and  *T)ilious.''  (c)  Attacks  of  pain  in  the  region  of  the  liver,  which 
mav  be  severe  and  associated  with  nausea  and  vomiting.    Tlie  pain  may  be 
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digbt  and  dragging,  and  in  some  cases  is  not  at  all  a  prominent  symptom. 
Hie  jaundice  may  deepen  after  attacks  of  pain,  (d)  Enlarged  liver.  A  fuU- 
BesB  in  the  npper  abdominal  zone  may  be  the  first  complaint.  On  inspection 
the  enlargement  may  be  very  marked.  In  one  of  my  cases  the  left  lobe  was 
unusually  prominent  and  stood  ont  almost  like  a  tumor.  An  exploratory  oper- 
ation showed  only  an  enlarged,  smooth  organ  without  adhesions.  On  palpa- 
tion the  hypertrophy  is  uniform,  the  consistence  is  increased,  and  the  edge 
distinct  and  hard.  The  gall-bladder  is  not  enlarged.  The  vertical  flatness  is 
much  increased  and  may  extend  from  the  sixth  rib  to  the  level  of  the  navel. 
(«)  The  spleen  is  enlarged,  easily  palpable,  and  very  hard.  (/)  Certain  nega- 
tive features  are  of  moment — ^the  usual  absence  of  ascites  and  of  dilatation  of 
the  subcutaneous  veins  of  the  abdomen.  Among  other  symptoms  may  be 
mentioned  hemorrhages.  One  of  my  patients  had  bleeding  at  the  gums  for  a 
year;  another  had  had  for  years  most  remarkable  attacks  of  purpura  with 
urticaria.  Pruritus,  xanthoma,  lichen,  and  telangiectasis  may  be  present  in 
the  skin.  In  one  of  my  patients  the  skin  became  very  bronzed,  almost  as 
deeply  as  in  Addison's  disease.  Slight  fever  may  be  present,  which  increases 
during  the  crises  of  pain.  There  may  be  a  marked  leucocytosis.  A  curious 
attitude  of  the  body  has  been  seen,  in  which  the  right  shoulder  and  right  side 
appear  dragged  down.  The  patients  die  with  the  symptoms  of  icterus  gravis, 
from  haemorrhage,  from  an  intercurrent  infection,  or  in  a  profound  cachexia. 
Certain  of  the  cases  of  cirrhosis  of  the  liver  in  children  are  of  this  type;  the 
enUrgement  of  the  spleen  may  be  very  pronounced. 

3.    SYPHILITIC  CIRRHOSIS 

This  is  considered  in  the  section  on  syphilis  (p.  273).  I  refer  to  it  again 
to  emphasize  (1)  its  frequency;  (2)  the  great  importance  of  its  differentia- 
tion from  the  alcoholic  form;  (3)  its  curability  in  many  cases;  and  (4)  the 
tumor  formations  in  connection  with  it. 

4.     CAPSULAR   CIRRHOSIS— PERIHEPATITIS 

Ix)cal  capsulitis  is  common  in  many  conditions  of  the  liver.  The  form 
f  disease  here  described  is  characterized  by  an  enormous  thickening  of  the 
ntire  capsule,  with  great  contraction  of  the  liver,  but  not  necessarily  with 
|)ecial  increase  in  the  connective  tissue  of  the  organ  itself.  Our  chief  knowl- 
Jge  of  the  disease  we  owe  to  the  Guy^s  Hospital  physicians,  particularly  to 
[ilton  Fagge  and  to  Hale  White,  who  collected  22  cases  from  the  records, 
he  Jiver  substance  itself  was  "never  markedly  cirrhotic;  its  tissue  was  nearly 
Iways  soft."  Chronic  capsulitis  of  the  spleen  and  a  chronic  proliferative  pcri- 
mitis  are  almost  invariably  present.  In  19  of  the  22  cases  the  kidneys  were 
ranular.  Hale  White  re<rarda  it  as  a  sequel  of  interstitial  nephritis.  The 
iungest  case  in  his  series  was  twenty-nine.  Tlie  symptoms  are  those  of 
rophie  cirrhosis — ascites,  often  recurring  and  requiring  many  tapi)in^s. 
Aundice  is  not  often  present.  I  have  met  with  two  grou|)s  of  cases — the  one 
I  adults  usually  with  ascites  and  regarded  as  ordinary  cirrhosis.  I  have 
?ver  made  a  diagnosis  in  such  a  case.  Signs  of  interstitial  nephritis,  recur- 
ag  ascites,  and  absence  of  jaundice  are  regarded  by  Hale  WHiite  as  important 
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diagnofitic  points.  In  the  second  group  of  cases  the  perihepatitis^  periBpIeniiiiy 
and  proliferative  peritonitis  are  associated  with  adherent  pericardium  and 
chronic  mediastinitis.  In  one  such  case  the  diagnosis  of  capsular  hepatitis  wis 
very  clear^  as  the  liver  could  be  grasped  in  the  hand  and  formed  a  rounded, 
smooth  organ  resembling  the  spleen.  The  child  was  tapped  121  times 
(Archives  of  Paediatrics,  1896). 

TREATMENT  OP  THE  CIERH08E8 

The  portal  function  of  the  liver  may  be  put  out  of  action  without  much 
damage  to  the  body.  There  may  be  an  extreme  grade  of  cirrhotic  atrophy 
without  symptoms;  the  portal  vein  may  be  obliterated,  or,  experimentally, the 
portal  vein  may  be  anastomosed  with  the  cava.  So  long  as  there  is  an  active 
compensatory  circulation  a  patient  with  atrophic  cirrhosis  may  remain  well 
In  the  hyj)ertrophic  form  toxaemia  is  the  special  danger.  In  the  hypertrophic 
cirrhosis  we  have  no  means  of  arresting  the  progress  of  the  disease.  In  the 
alcoholic  form  it  is  too  late,  as  a  rule,  to  do  much  after  symptoms  hare 
occurred.  In  a  few  cases  an  attack  of  jaundice  or  hsematemesis  may  proTf 
the  salvation  of  the  patient,  who  may  afterward  take  to  a  temperate  life.  The 
diet  should  be  very  simple  and  large  amounts  of  water  taken  to  aid  elimina- 
tion. The  bowels  should  be  kept  open,  for  which  the  use  of  the  salines  is 
generally  best.  An  occasional  course  of  potassium  iodide  may  be  given.  With 
the  advent  of  ascites  the  critical  stage  is  reached.  Restriction  of  fluid  intake 
and  free  purgation  may  relieve  a  small  exudate,  rarely  a  large  one,  and  it  i« 
best  to  tap  early,  or  to  advise  Talma's  operation.  In  the  syphilitic  eirrlwsis 
much  more  can  be  done,  and  a  majority  of  the  cases  of  cure  after  ascites  are  of 
this  variety.  Iodide  of  potassium  in  moderate  doses,  15  to  30  drops  of  the 
saturated  solution,  and  the  Addison  pill  save  a  number  of  cases  even  after 
repeated  tapj)ing.  The  diagnosis  may  be  reached  only  after  removal  of  the 
fluid,  but  in  every  case  with  a  history  of  syphilis,  a  positive  Wassermann  ^ea^ 
tion,  or  with  irregularity  of  the  liver  this  treatment  should  be  tried. 

Surgical  Treatment. —  (a)  Tapping, — When  the  ascites  increases  it  'n 
better  to  tap  early.  As  Hale  Wliite  remarks,  a  case  of  cirrhosis  of  the  liver 
which  is  tapped  rarely  recovers,  but  there  are  instances  in  which  early  and 
repeated  paracentesis  is  followed  by  cure.  Accidents  are  rare;  haemorrhage, 
acute  })eritonitis,  or  erAsipelas  at  the  point  of  puncture  occasionally  follow; 
collapse  may  occur  during  the  operation,  to  guard  against  which  Mead  advised 
the  use  of  the  abdominal  binder.  Continuous  drainage  with  Southey's  tubes 
is  not  often  ])ractical)le  and  has  no  special  advantages.  (6)  Laparotomy,  with 
comj)lete  removal  of  the  fluid,  and  freshening  or  rubbing  the  peritoneal  BU^ 
faces,  to  stimulate  the  formation  of  adhesions,  (c)  Omentopexy,  the  stitching 
of  the  omentum  to  the  abdominal  wall,  and  the  establishment  of  collateral 
circulation  in  this  way  between  the  portal  and  the  systemic  vessels.  This 
operation  is  sometimes  very  successful,  and  may  be  recommended.  In  224 
cases  there  were  84  deaths  and  1*^9  recoveries;  11  cases  doubtful.  Among 
the  1aJ9  successful  cases,  in  25  the  ascites  recurred;  70  appeared  to  have  com- 
pletely recovered,  (d)  Fistula  of  Eck.  The  jmrto-eaval  anastomosis  has  been 
perfonned  once  in  man  in  cirrhosis  of  the  liver  (Widal,  La  Semaine  Medicate, 
1903).     The  patient  lived  for  three  months. 
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mf  vm.   ABSCESS  of  the  liver 

Etiology. — Suppuration  within  the  liver,  either  in  the  parenchyraa  or  in 
the  blood  or  bile  pasaages,  occure  under  the  following  I'ontlilioiis: 

(a)  The  tropical  abscess,  also  called  the  i^olilartf,  connnonly  follbws  amfp* 
tie  dys€nti?ry.  It  freqiuiitly  occurs  among  Euroi>oane  in  ludia,  pmrf ieularly 
those  vho  drink  alcohol  freely  and  are  exposed  in  great  heat.  Cases  may 
occur  without  a  his^tory  of  previous  dysentery,  and  there  liave  )>een  frttal  eases 
without  any  affection  of  the  large  howcl.  In  the  Ihiited  States  the  large  soli- 
tlTj  abscess  is  not  very  infrequent.  The  relation  of  this  form  of  abscess  to 
the  AffUeba  dysentcruF  haw  lieen  eonsiderrd. 

(5)  Traitmaiism  is  an  oceamonal  cause.  The  injury  is  generally  in  the 
liepetic  region.  Two  instances  of  it  have  come  under  toy  notice  in  haiinnen 
who  were  injured  while  coupling  cars.  Injury  to  the  head  is  not  infrequently 
followed  by  liver  aliscess. 

(c)  Embolic  or  pymnic  ah  sc  esse  a  are  the  uuisi  numerous,  occurring  in  a 
general  pyaemia  or  following  foci  of  suppuration  in  the  territory  of  the  portal 
^^mh.  The  infective  agents  may  n^ach  the  liver  through  tiie  hepatic  artery, 
as  in  those  cases  in  which  the  original  focus  of  infection  is  in  the  area  of  the 
flVBtoie  circulation ;  though  it  may  happen  oceasioually  that  the  infective 
«g«iii,  instead  of  jiassing  through  the  lungs,  reaches  the  liver  through  tho 
iafmor  vena  cava  and  the  hepatic  veins,  A  renuirkahle  instance  of  multiple 
abscesjscg  of  arterial  origin  was  alTorded  by  the  eat^e  of  aneurism  of  thr  hepjatie 
artery  reported  by  Ross  and  myself.  Infection  through  the  portal  vein  is 
much  a)ore  common.  It  results  from  dysentery  and  other  ulcerative  alfeeticuis 
"f  the  bowels,  a|)pendicitis,  occasionally  after  typhoid  fever,  in  rectal  atfee- 
tioni^and  in  al)scesses  in  the  pelvis.  In  these  cases  the  abscesses  arc  multiple 
ftnd,  u  a  rule,  within  the  branches  of  the  portal  vein — sujq>urative  pvlephle- 
bitiB. 

(d)  A  not  uncommon  cause  of  suppuration  is  inftdmmalion  of  the  bile- 
t^^gts  caused  by  gall-stonet^,  more  rarely  by  parasites— suppurative  cho- 
huigitifi. 

In  some  instances  of  tuberculosis  of  the  Vivvv  the  affection  is  chiefly  of 
the  hile-ducts,  with  the  formation  of  multiple  tuberculous  abseesses  containing 
fl  biie-ijitained  pus 

(<*)   Foreign  hotHes  nntl  par(mh\s.     In  rare  instances  foreign  bodies,  such 
U  a  nec<Ile,  may  pass  fmm   the  sttmiach  or  gulht.  h«dge  in   the  liver,  and 
■  wcite  an  abscess,  or,  as  in  several  instances  which  have  been  re])orted,  a  for- 
'  tign  body,  such  as  a  needle  or  a  fish-hone,  has  perforated  a  branch  or  the  por- 
tal vein  itself  and  induced  pylefddebitis.     Echinocoecus  cysts  frequently  cause 
Buppuration,  the  peuetration  of  round  worms  into  tire  liver  less  commonly, 
and  most  rarely  of  all  the  liver-fluke. 

Morbid  Anatomy.— (a)  Of  the  Solitary  ok  Tropical  Abscess. — This 
hM»  been  descril)cd  under  amcehic  dysentery. 

(ft)  Of  Septic  and  Pv.iiiMic  Auscesses. — These  are  usually  multiple^ 
l&iaugh  occasionally,  following  injur}%  there  may  be  a  large  solitary  collection 
■Wpus. 

In  suppurative  pylephlebitis  the  liver  is  uniformly  eularged.     The  cap- 
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sule  may  be  smooth  and  the  external  surface  of  the  organ  of  normal  appcw- 
ance.  In  other  instances,  numerous  yellowish-white  points  appear  beneith 
the  capsule.  On  section  there  are  isolated  pockets  of  pus,  either  having  i 
round  outline  or  in  some  places  distinctly  dendritic,  and  from  these  the  pus 
may  be  squeezed.  They  look  like  small,  solitary  abscesses,  but,  on  probing,  are 
found  to  communicate  with  the  portal  vein  and  to  represent  its  brancbee,  dis- 
tended and  suppurating.  The  entire  portal  system  within  the  liver  may  be 
involved ;  sometimes  territories  are  cut  off  by  thrombi.  The  suppuration  may 
extend  into  the  main  branch  or  even  into  the  mesenteric  and  gastric  veins. 
The  pus  may  be  fetid  and  is  often  bile-stained ;  it  may,  however,  be  thick  and 
tenacious.  In  suppurative  cholangitis  there  is  usually  obstruction  by  gall- 
stones, the  ducts  are  greatly  distended,  the  gall-bladder  enlarged  and  full  of 
pus,  and  the  branches  within  the  liver  are  extremely  distended,  so  that  on 
section  there  is  an  appearance  not  unlike  that  described  in  pylephlebitis.  An 
abscess  may  have  a  sponge-like  appearance  due  to  the  fusion  of  numerous 
points  of  suppuration. 

Suppuration  about  the  echinococcus  cysts  may  be  very  extensive,  forming 
enormous  abscesses,  the  characters  of  which  are  at  once  recognized  by  the 
remnants  of  the  cysts. 

Symptoms. — (a)  Of  the  Large  Solitary  Abscess. — ^The  abscess  may  be 
latent  and  run  a  course  without  definite  symptoms;  death  may  occur  sud- 
denly from  rupture. 

Fever,  pain,  enlargement  of  the  liver,  and  a  septic  condition  are  the  impor- 
tant symptoms  of  hepatic  abscess.  The  temperature  is  elevated  at  the  outset 
and  is  of  an  intermittent  or  septic  type.  It  is  irregular,  and  may  remain 
normal  or  even  subnormal  for  a  few  days ;  then  the  patient  has  a  rigor  and 
the  temperature  rises  to  103**  F.  or  higher.  Owing  to  this  intermittent  char- 
acter of  the  fever  the  disease  is  often  mistaken  for  malaria.  The  fever  may 
rise  every  afternoon  without  a  rigor.  Profuse  sweating  is  common,  particu- 
larly when  the  patient  falls  asleep.  In  chronic  cases  there  may  be  little  or  no 
fever.  One  of  my  patients,  with  a  liver  abscess  which  had  perforated  the  lung, 
coughed  up  pus  after  his  temperature  had  been  normal  for  weeks.  The  pain 
is  variable,  and  is  usually  referred  to  the  back  or  shoulder;  or  there  is  a  dull 
aching  sensation  in  tlie  right  hypochondrium.  When  turned  on  the  left  side, 
the  ])atient  often  complains  of  a  heavy,  dragging  sensation,  so  that  he  usually 
prefers  to  Viv  on  the  riglit  side;  at  least,  this  has  been  the  case  in  a  majority  of 
the  instances  which  have  come  under  my  observation.  Pain  on  pressure  over 
tlu'  liver  is  usually  ])resent,  particularly  on  deep  pressure  at  the  costal  margin 
in  the  nip])le  line. 

Tlie  enlargement  of  the  liver  is  most  marked  in  the  right  lobe,  and,  as  the 
abscess  cavity  is  usually  situated  more  toward  the  upper  than  the  under  bvj* 
face,  the  increase  in  volume  is  upward  and  to  the  rights  not  downward,  a? 
in  cancer  and  the  other  affections  ])roducing  enlargement.  Percussion  in  the 
mid-sternal  and  parasternal  lines  may  show  a  normal  limit.  At  the  nipple- 
line  the  curve  of  liver  dulness  begins  to  rise,  and  in  the  mid-axillary  it  may 
reach  the  fifth  rib,  while  behind,  near  the  spine,  the  area  of  dulness  may  be 
almost  on  a  level  with  the  angle  of  the  scapula.  Of  course  there  are  instances 
in  which  this  characteristic  feature  is  not  ])resent,  as  when  the  abscess  occu- 
pies the  left  lobe.     The  enlargement  of  the  liver  may  be  so  great  as  to  cauae 
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I  hnlinn^  of  (he  rig^ht  isidc,  aud  the  tnltiff  inny  project  a  handVlireadth  or  more 

'  Mow  the  co*itaI  nuir^^Mii,     In  nwh  iii8trtii4'e>>  t lie  i^urfaci*  is  smooth .     ral|mtion 

if  l^ainfrjl,  «nd  there  may  In*  freniHus  nn  de<*j)  hit^fMration,     In  some  instances 

fluctuation  may  be  detected.    Adlicstons  nmy  form  to  the  alRlominal  wall  and 

iWtbecess  may  point  below  the  mar^n  of  the  ribs*  or  even  in  the  e|vi^'astric 

i  ri^inn.    Tn  many  eases  the  appeamnce  of  the  patient  is  siiggegtive.     Tlie  skin 

(  Hns  a  siillnw,  jslightly  icteroid  tint,  the  face  h  pale,  the  eomplexion  mudily,  the 

conjunctiva?  are  infiltrated,  and  often  elightiy  hile-tinged.     There  is  in  the 

(fncif^and  in  the  general  upjicaraiice  of  the  patient  a  strong  suggestion  of  the 
exisilence  of  abseees*  Tliere  is  no  internal  afTection  asFoeiated  with  sup]>ura- 
tion  which  gives,  1  think,  just  the  sanu^  hue  a?*  certain  instances  of  abscess  of 
tilt' linT.  I^larked  jaundice  is  rare,  Diarrhtea  may  he  |ireseut  and  may  give 
||  IQ  !iM[K)rtant  elew  to  the  nature  of  the  case,  jmrticularly  if  amceiiaj  are  found 
in  (lie  stools.    Constipation  may  occur. 

Vnf oral  urn  nf  thr  fntuj  occurred  in  i)  of  the  '^7  cases  in  my  series.  The 
nmptoms  are  most  charaetcristic.  The  extension  may  occur  through  the  dia- 
phra^a,  without  actual  rupture,  and  with  the  production  of  a  purulent  pleu- 
Hey  and  invasion  of  the  lung.  With  cough  of  an  aggravated  and  convulsive 
f4\ar«ctiT,  there  are  signs  of  invi»lv<  nu-nt  at  the  hasc  of  the  right  lung,  de- 
ftttive  resonance,  feebh?  tubular  lu'tathiug,  and  increase  in  the  tactile  frcioi- 
tue:  Init  the  most  eharaeteristie  feature  is  the  presence  of  a  retldisli-hrown 
«iwtomtion  of  a  brick-dust  color,  rcsen\hling  anehovy  sntice.  This,  which 
»af  notcnl  originally  h\  Bmld,  was  presi-ut  in  our  teases,  and  in  addition  Kecse 
smi  Uflcur  found  the  amninr  coli  iclcnlical  witii  ibosc^  which  exist  in  the  liver 
tta^s  and  in  the  stools.  They  are  |>res<^nt  in  variable  numbers  and  display 
•it'tiv^ anifphoid  movements.  The  brownish  tint  of  the  expectoratitin  is  due  to 
jbwl-pigment  and  blt*od-corpuse1es,  and  there  may  he  orangt*-red  crystals  of 
PBDItoidin. 

Tbc  al)SC€84fi  may  perforate  externally,  as  mentioned  already,  or  inlo  the 
•toniach  or  bowel;  oc^easionally  into  llie  pericardium.  The  duration  of  this 
fonn  is  xevy  variable.  It  may  nm  its  course  and  prove  fatal  in  six  or  eight 
*^b  ar  may  jHrjiist  for  s<'vcral  years. 

The  prognosis  is  serious,  as  tlie  mortality  is  more  than  oO  per  a^nt.  The 
♦^<^th-rate  has  been  lowered  of  late  years,  owing  to  the  great  fearlessness  with 
^hicli  the  snrgeons  now  attack  these  ca^es. 

(h)    Of  tub  PY-f^MIC    AKSCICt^H   AMI   SuPPUHATIVE    I'VLEril  LKHtTIS. — Cliu- 

'niliy  these  conditions  cannot  lie  separated.  Occurring  in  a  general  pymitiia, 
flfl  special  features  may  l)e  added  to  the  case.  When  there  is  sujjjiuration 
Wthin  the  portal  vein  Ihc  liver  is  uniformly  enlargeti  and  tender,  though 
paia  may  not  be  a  marked  feature.  There  is  an  irregohir,  scjitie  fever,  and 
the  complexion  is  muddy^  sometimes  distinctly  icteroid.  The  features  are 
indeed  those  of  pyaemia,  iilus  a  slight  icteroid  tinge,  and  an  enlarged  and 
painful  liver.  The  latter  features  alone  are  peculiar.  The  sweats,  chillis^ 
pmitration,  and  fever  have  nothing  distinctive. 

Diagnosis. — Abscess   of   the   liver  may  be  confounded   with   intermittent 

er,  a  common  mistake  in  malarial   regions.      Practically  an   intermittent 

which  resists  quinine  is  not  malarial,     T^veran's  organisms  arc  also 

t  from  the  blood,    Wlten  the  abscess  bursts  into  the  pleura  a  right-sided 

'etna  is  produi^^ed  and   perforation  of  the  lung  usually   follows.     When 
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the  liver  abscess  has  been  latent  and  dysenteric  symptoms  have  not  been 
marked,  the  condition  may  be  considered  empyema  or  abscess  of  the  lung. 
In  such  cases  the  anchovy-sauce-like  color  of  the  pus  and  the  presence  of  the 
amoeba;  will  enable  one  to  make  a  definite  diagnosis.  Perforation  externally 
is  readily  recognized,  and  yet  in  an  abscess  cavity  in  the  ej)igastric  region  it 
may  be  difficult  to  say  whether  it  has  proceeded  from  the  liver  or  is  in  the 
abdominal  wall.  When  the  abscess  is  large,  and  the  adhesions  are  so  firm  that 
the  liver  does  not  descend  during  inspiration,  the  exploratory  needle  doe* 
not  make  an  up-and-down  movement  during  aspiration.  The  diagnods  o! 
suppurating  echinococcus  cyst  is  rarely  possible,  except  in  Australia  and  Ice- 
land, where  hydatids  are  so  common. 

Perhaps  the  most  important  affection  from  which  suppuration  within  the 
liver  is  to  be  separated  is  the  intermittent  hepatic  fever  associated  with  pall- 
stones.    Of  the  cases  reported  a  majority  have  been  considered  due  to  suppu- 
ration, and  in  two  of  my  cases  the  liver  had  been  rejKjatedly  aspirated.    Port 
mortem  examinations  have  shown  conclusively  that  the  high  fever  and  chilk 
may  recur  at  intervals  for  years  without  supj)uration  in  the  ducti^    The  dis- 
tinctive features  of  this  condition  are  paroxysms  of  fever  with  rigors  and 
sweats — which  may  occur  with  great  regularity,  but  which  more  often  are 
se})arated  !)y  long  intervals — the  deepening  of  the  jaundice  after  the  ])arox- 
ysms,  the  entire  apyrexia  in  the  intervals,  and  the  maintenance  of  the  general 
nutrition.     The  time  element  also  is  im|)ortant,  as  in  some  of  these  eases  the 
disease  has  lasted   for  several  years.     Finally,  it  is  to  i)e  remenii)ered  that 
abscess  of  the  liver,  in  temperate  climates  at  least,  is  invariably  secondary,  and 
the  primary  source  must  be  carefully  sought  for,  either  in  dysentery,  slight 
ulceration  of  the  recftum,  suppurating  haemorrhoids,  ulcer  of  the  stomach,  or 
in  su])])urative  disease  of  other  ])arts  of  the  body,  particularly  within  the  skull 
or  in  the  bones. 

Leucocytosis  may  be  absent  in  the  ama'bic  abscess  of  the  liver;  in  septic 
cases  it  may  be  very  high. 

In  suspected  eases,  whether  the  liver  is  enlarged  or  not,  exploratory  aspira- 
tion may  be  ]>erforin(Ml.  The  needle  may  be  entered  in  the  anterior 
axillary  line  in  the  lowest  inters])ace,  or  in  the  seventh  interspace  in 
the  mid-axillary  line,  or  over  the  centre  of  the  area  of  dulness  behind. 
The  ])atient  should  he  j)laeed  under  ether,  for  it  may  be  necessary  to 
make  several  dee])  piinetures.  It  is  not  well  to  use  too  small  an  aspirator. 
No  ill  effects  foHow  this  procedure,  even  though  blood  may  leak  into  the 
j)eritoneaI  cavitv.  Kxtensive  suppuration  may  exist,  and  yet  Ik?  missed  in  the 
aspiration.  i)artieularly  when  the  branches  of  the  portal  vein  are  distende<l 
with  ])us. 

Treatment. — Pvannic  abscess  and  sui)purative  pylej)hlebitis  are  invaria- 
bly fatal.  Treves,  liowever.  rejiorts  a  case  of  pya?mic  abscess  following 
aj)pendicitis  in  which  th(?  patient  recovered  after  an  exploratory  operation. 
Surgical  measures  are  not  justified  in  these  cases,  imless  an  abscess  shows 
signs  of  ])()inting.  As  the  ahscesses  associated  with  dysentery  are  often 
single,  they  afford  a  reas()nal)le  hope  of  benefit  from  operation.  If,  how- 
ever, the  patient  is  exju'cioratinLT  the  pus.  if  the  general  condition  is  good 
and  the  hectic  fever  not  uiarkcnl,  ii  is  best  to  defer  operation,  as  many  of 
these  instances  recover  spontaneously.     The  large  single  abscesses  are  the 
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iDOst  favorable  for  operation.     The  general  medical  treatment  of  the  cases 
is  that  of  ordinary  septiesemia. 


IZ.    NEW  OBOWTHS  IN  THE  LIVES 

These  may  be  cancer,  either  primary  or  secondary,  sarcoma,  or  angioma. 
Etiology. — Cancer  of  the  liver  is  third  in  order  of  frequency  of  internal 
cancer.  It  is  rarely  primary,  usually  secondary  to  cancer  in  other  organs. 
It  is  a  disease  of  late  adult  life.  According  to  Leichtenstem,  over  50  per 
cent,  of  the  cases  occur  between  the  fortieth  and  the  sixtieth  years.  It 
occasionally  occurs  in  children.  Women  are  attacked  less  frequently  than 
men.  It  is  stated  by  some  authors  that  secondary  cancer  is  more  common 
in  women,  owing  to  the  frequency  of  cancer  of  the  uterus.  Heredity  is 
believed  to  have  an  influence  in  from  15  to  20  per  cent. 

In  many  cases  trauma  is  an  antecedent,  and  cancer  of  the  bile-passages 
is  associated  in  many  instances  with  gall-stones.  Cancer  is  stated  to  be  less 
common  in  the  tropics. 

Korbid  Anatomy. — The  following  forms  of  new  growths  occur  in  the 
liver  and  have  a  clinical  importance: 

Cancer. — Primary  Cancer, — This  is  rare.  Of  163  cases  collected  by 
Eggel,  63.3  per  cent,  were  in  males.  There  are  several  varieties.  Nodular 
forms,  in  which  there  are  scattered  growths  throughout  the  organ;  the 
massive  form  in  which  the  solitary  tumor  occupies  a  large  area,  either  a 
lobe  or  the  greater  part  of  it;  and  small  metastatic  nodules.  A  very  im- 
p<»rtant  form  is  that  in  which  the  liver  is  diffusely  infiltrated  with  small 
growths,  with  much  hyperplasia  of  the  connective  tissue — the  so-called  can- 
e<»r  with  cirrhosis.  The  course  of  the  disease  is  rapid,  jaundice  often  oc- 
curs, splenic  enlargement  is  not  infrequent,  ascites  and  oidema  are  common 
and   toxic  features  are  frequent  toward  the  close. 

Secondary  Cancer, — The  organ  may  reach  an  enormous  size,  30V^  pounds 
(Osier),  33  pounds  (Christian),  llie  cancerous  nodules  project  beneath  the 
capsule,  and  can  be  felt  during  life  or  even  seen  through  the  thin  abdominal 
walls.  They  are  usually  disseminated  e(|ually,  though  in  rare  instances  they 
may  Ik?  confined  to  one  lobe.  The  consistence  of  the  nodules  varies;  in  some 
eases  they  are  firm  and  hard  and  those  on  th(»  surface  show  a  distinct  umbilica- 
tion,  due  to  the  shrinking  of  the  iihrous  tissue  in  the  centre.  These  super- 
ficial eancrerous  masses  are  still  soinetiiues  spoken  of  as  "P'arre's  tubercles." 
More  frcfjuently  the  masses  are  on  section  grayish-white  in  color,  or  ha?mor- 
rhagic.  Ruj)ture  of  blood-vessels  is  not  uncommon  in  these  cases.  In  (me 
specimen  there  was  an  enormous  clot  beneath  the  ca])sule  of  the  liver,  together 
with  haemorrhage  into  the  gall-bladder  and  into  the  peritoneum.  The  sec- 
ondary cancer  shows  the  same  structure  as  the  initial  lesion,  and  is  usually 
either  an  alveolar  or  cylindrical  carcinoma.  Degeneration  is  common  in  these 
secondary  growths;  thus  the  hyaline  transformation  may  convert  large  arras 
into  a  dense,  dry,  grayish-yellow  mass.  Kxtensive  areas  of  fatty  degeneration 
may  occur,  sclerosis  is  not  uncommon,  and  hiemorrhages  are  frequent.  Sujv- 
pu  rat  ion  sometimes  follows. 

Cancer  of  the  bile-passages  which  has  been  already  considered. 
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Haucoma. — Of  primary  sarcoma  of  the  liver  very  few  cases  have  been  re- 
ported. Secondary  sarcoma  is  more  frequent,  and  many  examples  of  lymphs 
sarcoma  and  myxo-sarcoma  are  on  record,  less  frequently  glio-sarcoma  or  the 
smooth  or  striped  myoma. 

The  most  important  form  is  the  melano-sarcoma,  secondary  to  Barcoms 
of  the  eye  or  of  tlie  skin.  Very  rarely  melano-sarcoma  occurs  primarily  in  the 
liver.  In  this  form  the  liver  is  greatly  enlarged,  is  either  uniformly  infiltnttHl 
with  the  growth,  which  gives  the  cut  surface  the  appearance  of  dark  granite, 
or  then*  are  large  nodular  masses  of  a  deep  black  or  marbled  color.  There  ire 
usually  extensive  metastases,  and  in  some  instances  every  organ  of  the  body  i? 
involved.  Nodules  of  melano-sarcoma  of  the  skin  may  give  a  clew  to  the  diag- 
nosis. 

Otheu  Fokms  of  Liver  Tumor. — One  of  the  commonest  tumors  in  the 
liver  is  the  angioma,  which  occurs  as  a  small,  reddish  body  the  size  of  a  wal- 
nut, and  consists  simply  of  a  scries  of  dilated  vessels.  Occasionally  in  children 
angiomata  grow  and  produce  large  tumors. 

Cysts  are  occasionally  found  in  the  liver,  either  single,  which  is  not  very 
uncommon,  or  multiple,  when  they  usually  coexist  with  congenital  c\*stic 
kidneys. 

Symptoms. — It  is  often  impossible  to  differentiate  primary  and  secondary 
cancer  of  the  liver  unless  the  primary  seat  of  the  disease  is  evident,  as  in  tlw 
case  of  scirrhus  of  the  breast,  or  cancer  of  the  rectum,  or  of  a  tumor  in  the 
stomach,  which  can  be  felt.    As  a  rule,  cancer  of  the  liver  is  associated  with 
progressive  enlargement;  but  in  some  cases  of  primary  nodular  cancer  and 
in  the  cancer  with  cirrhosis  the  organ  may  not  be  enlarged.    Gastric  disturb- 
ance, loss  of  appetite,  nausea,  and  vomiting  are  frequent.     Progressive  loss 
of  flesh  and  strength  may  be  the  first  symptoms.     Pain  or  a  sensation  of 
uneasiness  in  the  right  hypochondriac  region  may  be  present,  but  enornuma 
enlargement  of  the  liver  may  ot^ur  without  the  slightest  pain.     Jaundice, 
which  is  present  in  at  least  half  of  the  cases,  is  usually  of  moderate  extent, 
unless  the  common  duct  is  occluded.     Ascites  is  rare,  except  in  the  form  of 
cancer  with  cirrhosis,  in  which  the  clinical  picture  is  that  of  the  atrophic 
form.    Pri»ssure  by  nodules  on  the  portal  vein  or  extension  of  the  cancer  to  the 
peritoneum  may  also  induce  ascites. 

Ins])t'ction  shows  the  abdomen  to  be  distended,  particularly  in  the  up|)er 
zone.  In  late  stag<^!=^  of  the  disease,  when  emaciation  is  marked,  tlie  cancerous 
nodules  can  be  ])lainly  s<vn  l)eneath  the  skin,  and  in  rare  instances  even  thi* 
umbilications.  The  superficial  veins  are  enlargcMl.  On  palpation  the  liver  is 
felt,  a  hand's-breadth  or  more  bolow  the  costal  margin,  descending  with  each 
inspiration.  The  surface  is  usually  irregular,  and  may  present  large  masses 
or  smaller  nodular  bodies,  citlier  rounded  or  with  central  depressions.  In 
instances  of  diffuse  infiltration  the  liver  may  In?  greatly  enlarged  and  present 
a  ])erfeetly  smooth  surface.  The  growth  is  ])rogressive,  and  the  edge  of  the 
liver  may  ultimately  extend  Mow  the  level  of  the  navel.  Although  generally 
uniform  and  producing  enlargement  of  the  whole  organ,  occasionally  the 
tunu)r  in  the  left  lolx*  forms  a  solid  nuiss  occupying  the  epigastric  region. 
Hv  percussion  the  outline  eau  be  accurately  limited  and  the  progressive  growth 
of  tlie  tumor  estimated.  The  s])]eeii  is  rarely  enlarged.  I^yrexia  is  present  in 
many  cases,  usually  a  continuous  fever,  ranging  from  100**.  to  102®  P. ;  it  may 


NEW   OIlO\YTnS    IN    THE    LIVER  589 

InWrmittent,  with  rii^orK.  I'his  may  hv  ji^snriJiUtl  wHli  the  ean(^*^r  nhme. 
or,  »H  in  onvt  of  my  oiiso?:,  witli  SLippu  rati  tin*  (Kdfiici  of  the  fret,  fn>iii  arurnna, 
UHUally  .^upervt>nt's,  Canoi^r  of  ihv  liver  killi^  in  fnun  thnn^  to  tirteen  nionthB. 
ihv  i\f  my  fuitieoti*  IivhI  far  Tnnre  ttmn  two  yrars. 

Biagnosis. — The  diafrnosiB  is  easy  wlieii  the  liver  is  greatly  enlargt»d  and 
thf  surface  nmlular.  The  stnnolher  fnrniB  nf  difTiise  careiiKHTia  may  at  first 
U:  m  ist  a  k  en  f o  r  fa  1 1  y  o  r  a  in  v  1 1  >i  d  liver,  hut  t  he  p  rese  n  eo  o  f  J  m  i  n  il  \  ee,  tlie  rapid 
cnlurgeineiit,  and  the  moro  marked  cachexia  will  usiially  siilTice  to  ditferen- 
tiate  it.  Perhsip^  the  most  |iuzzlinu:  cmi^litinns  oceiir  in  the  rare  cases  of 
i'lilariyed  niiiyloid  liver  with  irreirulnr  i/iimmafa.  Tl^e  lar^^e  eeliineeueeus  liver 
may  presi'nt  a  Ptrikin^^'  similarity  to  earciiinma,  hut  the  project in^^  iioihiles 
ttrp  usually  softer,  the  iliseas4'  lastn  imieh  lonj^er,  ami   the  caeliexia  is  not 

TTyiK^rtrophie  cirrhosis  may  at  first  he  ndstaken  for  carcinoma,  ns  the 
jaimdioe  is  unually  dt*ep  and  the  liver  very  Iar;y^e;  tnit  the  ahseiice  of  a  marked 
csdiexia  uiid  w^asting  and  the  painless,  smooth  eliaracter  of  the  enJargt-ment 
Bre  jjoints  against  cancer.  In  lar^e,  rapidly  throwing  seconds r}'  cancers  the 
aupiirfidal  rounded  masses  may  almost   fluctuate  and  these  soft  tumor-like 

faftjections   may   enntsiin    hlood.      The   form    of  cancer  with    cirrhosis    can 

pBro'ly  be  separated  from  atro|ihic  eirrhosis  itself.  Perha])S  the  wasting  is 
niowextw*me  and  more  rapid,  hut  the  jauiidiee  and  the  ascites  arc  identicaL 
Melano-sarcoma  eansi»s  great  enlargement  of  the  organ.  There  are  fref|uently 
suiiptoins  of  involvement  of  other  viscera,  aa  tlie  lungs,  kiilneys,  or  spleen. 
*Sc(^>Ddary  tUTUors  nuiy  occur  in  the  skin.  A  very  important  syu^ptorn,  not 
I'^esent  in  all  cases,  is  melanuria,  the  passage  of  a  very  dark-colored  erine, 
vhich  may,  however,  when  first  voided,  be  quite  normal  in  color.  The  exist- 
Pflf^  of  a  melano-sarconia  of  the  eye,  or  the  history  of  hlindnees  in  one  eye, 

^itii  giiliseijuent   extirpation,  may   indicate   at   once   the  true   nature   of   the 

nptie  enlargement. 

Thvre  are  several  conditions  in  which  the  liver  itstOf.  or  portions  of  it, 
JJi^y  Ik?  mistaken  for  tuiuor.  (o)  In  a  progressiva^  cirrliosis  with  i'nlargement 
^hf  kft  lohe  may  increase  out  of  all  proportion  to  the  right,  and  fcjrm  a 
pfmiinent  mass  in  the  epigJistriuui.  (b)  Kiedel's  tongue-Hke  lobe  projecting 
from  the  edge  in  the  neighhorhood  of  the  gall-hladtler,  and  often  associated 
^'idi  (lifitcution  of  this  organ,  (r)  Tlie  extreme  left  jJOi-ti(»n  of  the  organ  may 
^wbnost  separated  hy  a  hroad,  tiat  baud,  containing  little  or  no  liver  tissue, 
jfiavtTy  thiji  person  this  section  uuiy  feel  like  a  separate  tumor  mass,  as  in  an 
»n8(aace  reported  hy  J.  P.  In;4lis  (Polyclinic,  Jan.,  1911).  A  small  por- 
hon  of  the  liver  lav  directly  over  the  cteliac  axis,  connceted  with  the  left  lohe 
^y  a  mesentery.     1'he  tumor  was  pidjtahle.     Lastly,  the  contriietefl,  rleforjued 

*>^,ijnn  in  |)erihepatitis  ma}^  form  a  visible,  freely  movable  tumor  in  the  upper 

•  l^rlinu  of  the  abdomen,  without  a  semblance  of  the  normal  liver.     Such  an 

'liu^tancc  I  figure  in  my  lectures  on  Abdominal  Tumors. 

Tttatment, — 'Hie  ireatujent  must  he  entirely  symptomatic.     The  question 

■wurgical  inter f*Tonce  nuiy  he  discussed.  Keen  lias  collected  reports  of  76 
Hbb  of  resection  of  tumors  of  the  liver,  tiU  of  wliich  recovered. 
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X.    FATTY   LIVER 

Two  different  forms  of  this  condition  are  recognized — ^the  fatty  infiltn- 
tion  and  fatty  degeneration. 

Fatty  infiltration  occurs,  to  a  certain  extent,  in  normal  livers,  since  the 
cells  always  contain  minute  globules  of  oil. 

In  fatty  degeneration,  which  is  a  much  less  common  condition,  the  proto- 
plasm of  the  liver-cells  is  destroyed  and  the  fat  takes  its  place,  as  seen  in  cases 
of  malignant  jaundice  and  in  phosphorus  poisoning. 

Fatty  liver  occurs  under  the  following  conditions:  (a)  In  association  witV 
general  obesity,  in  which  case  the  liver  appears  to  be  one  of  the  storehouse! 
of  the  excessive  fat.  (6)  In  conditions  in  which  the  oxidation  processes  an 
interfered  with,  as  in  cachexia,  profound  anaemia,  and  in  phthisis.  The  fatt] 
infiltration  of  the  liver  in  heavy  drinkers  is  to  be  attributed  to  the  excessive 
demand  made  by  the  alcohol  upon  the  oxygen,  (c)  Certain  poisons,  of  whicl 
phosphorus  is  the  most  characteristic,  produce  an  intense  fatty  degeneratioi 
with  necrosis  of  the  liver-cells.  The  poison  of  acute  yellow  atrophy,  whatcve 
its  nature,  acts  in  the  same  way. 

The  fatty  liver  is  uniformly  increased  in  size.  The  edge  may  reach  beloi 
the  level  of  the  navel.  It  is  smooth,  looks  pale  and  bloodless ;  on  section  it  i 
dry,  and  renders  the  surface  of  the  knife  greasy.  The  liver  may  weigh  man, 
pounds,  and  yet  the  specific  gravity  is  so  low  that  the  entire  organ  floats  ii 
water. 

The  symptoms  of  fatty  liver  are  not  definite.  Jaundice  is  never  present 
the  stools  may  be  light  colored,  but  even  in  the  most  advanced  grades  the  bil 
is  still  formed.  Signs  of  portal  obstruction  are  rare.  Haemorrhoids  are  no 
very  infrequent.  Altogether,  the  symptoms  are  ill  defined,  and  are  chiefl. 
those  of  the  disease  with  which  the  degeneration  is  associated.  In  cases  a 
great  o!)esity  the  physical  examination  is  uncertain;  Imt  in  phthisis  an 
cachectic  conditions  the  organ  can  l)e  felt  to  be  greatly  enlarged,  thoug 
smooth  and  painless.  Fatty  livers  are  among  the  largest  met  with  at  tb 
bedside. 

XI.    AMTLOm    LIVEB 

The  waxy,  lardac(»ous,  or  amyloid  liver  occurs  as  part  of  a  general  degen 
eration,  associated  with  cachexias,  particularly  when  the  result  of  long-stanJ 
ing  suppuration. 

In  })ractice,  it  is  found  oftenest  in  the  prolonged  suppuration  of  tuberca 
lous  disease,  either  of  the  lungs  or  of  tlie  bones.  Next  in  order  of  frequency 
are  the  cases  associated  with  sypliilis.  Here  there  may  be  ulceration  of  th* 
rectum,  with  which  it  is  often  connected,  or  chronic  disease  of  the  bone,  or  i 
may  be  ])resent  when  there  are  no  suppurative  changes.  It  is  found  occasion 
ally  in  rickets,  in  prolonged  convalescence  from  the  infectious  fevers,  and  ii 
the  cachexia  of  cancer. 

The  amyloid  liver  is  large,  and  may  attain  dimensions  equalled  only  b} 
those  of  the  cancerous  organ.  Wilks  speaks  of  a  liver  weighing  fourteei 
pounds.    It  is  solid,  firm,  resistant,  on  section  anaemic,  and  has  a  semitranslu 
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cent  infiltrated  appearance.  Stained  witli  a  dilute  solution  of  iodine,  the 
areas  infiltrated  with  the  amyloid  matter  asnume  a  rich  mahogany-brown 
color. 

There  are  no  characteristic  symptoms  of  this  condition.  Jaundice  does 
not  occur;  the  stools  may  be  light-colored,  but  the  secretion  of  bile  persists. 
The  physical  examination  shows  the  organ  to  "be  uniformly  enlarged  and  pain- 
less, the  surface  smooth,  the  edge  rounded,  and  the  consistence  greatly  in- 
creased. Sometimes  the  edge,  even  in  very  great  enlargement,  is  sharp  and 
hard.  The  spleen  also  may  be  involved,  but  there  are  no  evidences  of  portal 
obstruction. 

The  diagnans  of  the  condition  is,  as  a  rule,  easy.  Progressive  and  great 
enlargement  in  connection  with  suppuration  of  long  standing  or  with  syphilis 
is  almost  always  of  this  nature.  In  rare  instances,  however,  the  amyloid  liver 
is  reduced  in  size. 

In  levkcBmia  the  liver  may  attain  considerable  size  and  be  smooth  and  uni- 
fonn,  resembling,  on  })hysical  examination,  the  fatty  organ.  The  blood  condi- 
tion at  once  indicat(»s  the  true  nature  of  the  case. 
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In  transposition  of  the  viscera  the  right  lol)e  of  the  organ  may  occupy  the 
left  side.  A  common  and  important  anomaly  is  the  tilting  forward  of  the 
or<jan,  so  that  the  antero-posterior  axis  becomes  vertical,  not  horizontal.  In- 
stead of  the  edge  of  the  right  lobe  i)rcsenting  just  below  the  costal  margin,  a 
considerable  portion  of  the  surface  of  the  lobe  is  in  contact  with  the  abdomi- 
nal parietes,  and  the  edge  may  be  felt  as  low,  perhaps,  as  the  navel.  Tliis  ante- 
version  is  apt  to  be  mistaken  for  enlargement  of  the  organ. 

The  "lacing"  liver  is  met  with  in  two  chief  types.  In  one  the  anterior 
portion,  chiefly  of  the  right  lobe,  is  greatly  prolonged,  and  may  reach  the 
transverse  navel  line,  or  even  lower.  A  shallow  transverse  groove  separates 
the  thin  extension  from  the  main  portion  of  the  organ.  The  peritoneal  coat- 
injr  of  this  groove  may  be  fibroid,  and  in  rare  instances  the  deformed  portion 
is  connected  with  the  organ  by  an  almost  tendinous  membrane.  The  liver 
may  be  compressed  laterally  and  have  a  pyramidal  shape,  and  the  extreme 
left  border  and  the  hinder  margin  of  the  loft  lobe  may  be  much  folded  and 
incurved.  The  projecting  portion  of  the  liver,  extending  low  in  the  right 
flank,  may  be  mistaken  for  a  tumor,  or  more  frecjuently  for  a  movable  right 
kidney.  Its  continuity  with  the  liver  itself  may  not  be  evident  on  palpation 
or  on  percussion,  as  coils  of  int(»stine  may  lie  in  front.  It  descends,  however, 
^ith  inspiration,  and  usually  the  margin  can  be  traced  continuously  with  that 
'>f  the  left  lobe  of  the  liver.  The  greatest  difficulty  arises  when  this  anoma- 
lous lappet  of  the  liver  is  either  naturally  very  thick  and  united  to  the  liver  by 
a  very  thin  membrane,  or  when  it  is  swollen  in  conditions  of  great  congestion 
of  the  organ. 

The  other  principal  ty})e  of  lacing  liver  is  quite  different  in  shape.  It  is 
thick,  broader  above  than  below,  and  lies  almost  entirely  above  the  transverse 
Kne  of  the  cartilages.  There  is  a  narrow  groove^  just  above  the  anterior  bor- 
te.  which  is  placed  more  transversely  than  normal.. 


&n 
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Movable  liver,— Tliis  rare   rMiinlition   has   n'oeived   much  attt^ntiun,  loj 
J.  E.  Gmliarn  collected  70  reporti^d  cases  from  the  literature.     In  a  vcttwo- 
sidf Table  iiiiniber  of  these  there  has  been  a  mi t? taken  diagnosis.    A  sh- 
of  mobility  of  the  ortran  h  found  in  the  pendulous  ahdomen  of  cut* 
and  after  repeated  asciteg. 

The  or^an  is  so  connected  at  its  posterior  marj^in  with  the  inferior  vm 
cava  and  dia|»hrafrm  that  any  grt'at  mohihty  from  this  point  is  inipos?iW^r> 
cept  ,on  the  theory  of  a  lorso-hepar  or  congenital  ligamentous  union  betwwn 
the^e  structures.  Tlu'  li«j:araents,  however,  may  sliow  an  (*xtreme  grailr  af 
relaxation  (the  suspensory  7.5  cm.,  and  the  trianf^ular  ligament  4  cin.,  in  m 
*if  I^-ube's  eases)  ;  and  when  the  patient  is  in  the  erect  posture  tlte  orpin  mn} 
drop  down  i*o  far  that  it?^  upper  hut  face  is  entirely  below  the  costal  raarpn. 
The  condition  is  rarely  luet  with  in  men;  56  of  the  easeg  were  in  womra. 


L    DISEASES  OF  THE  PANCREAS 


I.     PANCREATIC  INSUFFICIENCY 


r  Failure  of  the  internal  secretion  ifi  followed  by  disturbance  in  thf  carbo- 
hytlrate  metabolism,  of  the  external  secretion  by  disturbances  of  diction,  "T 
by  the  injurious  effects  of  the  retained  secretion*  The  low  sugar  tolewmv, 
the  chief  sign  of  impainueiit  of  the  internal  secretion,  haB  been  con»idere«l 
nntlrr  diabetes.  Insullieieuey  of  the  external  secretion  is  indicated  by: 
Changes  in  the  Character  of  the  Stools. — (a)  STEATOftRiitEA. — The  yto- 
portion  of  fat  in  the  fa'ces  varies;  above  30  ]ier  cent,  of  the  dried  weight  sug* 
gests  pancreatic  insufficiency.  The  stools  are  either  oily  like  hutter,  or  piy 
like  asbestos.  The  al>ility  to  di^'cst  fat  differs  greatly  and  there  are  boiiUbv 
persons  who  constantly  have  a  hi^li  pereeutage  of  fat  in  the  stools.  Steat<J^ 
rhcea  may  last  for  many  yciirs  without  impairment  t»f  health.  There  i«  nl^ 
a  dasturltance  in  the  uornial  ratio  between  the  neutral  fats  and  the  fatty  acid^ 
Camniidtre  jE^iveg  the  following  avenige  ti^ires:  Normal  f»er  cent.,  total  f»*^ 
21,  neutral  fats  11,  fatty  aeitls  10;  malitrnant  disease,  total  fats  77.  neutral 
fats  50,  fatty  acids  "^7 ;  chr^uiic  fuincreatitiH,  total  fats  50.  neutral  fats  32,  fftttj 
acids  18* 

(b)  AzoTORinicEA.  t!ie  presence  of  undigested  protei<l  materials  in  the 
stools,  has  long  lieen  known  as  an  assueintion  of  fnmereatic  dis«^ase.  Normally 
only  5  or  G  ]>er  cent,  of  the  undijLjcsted  proteids  appears  in  the  fj^es,  but  in 
pancreatic  disease  as  much  as  30  or  40  ])cr  cent,  nuiy  be  recovered.  Schrijull 
claims  that  the  nuclear  material  of  meat  ig  digested  by  the  pancreatic  pit* 
alone  and  that  |>ersi8tence  of  the  nuclei  of  the  meat  fibres  in  the  stools  imli* 
eates  defective  t ry jdie  dij^jestion. 

In  jaundice  due  to  malijL:uant  disease  of  the  head  of  the  pancreas  stcrro- 
I>i1in  is  absent;  in  tlint  due  to  chronic  ]iancreatitis  or  gall-stones  it  is  eitht*^ 
alisent  or  present  only  in  traces. 

Cammidgrc'a  Pancreatic  Eeaction, — For  rletails  of  the  reaction  the  RtaJciJ- 
must  consult  special  numuals.  It  is  claimed  that  the  reaction  h  positive  ia  *'' 
cases  of  active  inflammatory  changes  in  the  pancreas,  and  that  by  tliig  n»e«D^ 
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leate  forms  of  pancreatitis  can  be  differentiated  from  intestinal  obstruction, 
ind  that  by  it  chronic  pancreatitis  causing  blocking  of  the  common  duct  can  be 
dugnosed  from  gall-stones.  In  malignant  disease  the  reaction  is  negative  in 
ibont  three-fourths  of  the  cases.  It  is  unfortunate  that  Caramidge's  work 
lacks  confirmation.  The  studies  (1911)  at  the  Mayo  clinic  under  Wilson^s 
direction  lead  to  the  conclusion  that  "if  knowledge  of  the  clinical  histories 
and  other  factors  of  the  personal  equation  be  eliminated,  the  end  results, 
judged  by  Cammidge's  own  criteria,  must  be  considered,  as  a  moans  of  diag- 
nosing disease  of  the  pancreas,  as  both  valueless  and  misleading."  From 
observations  of  Whipple  and  others  it  seems  that  rapid  disintegration  of  any 
of  the  body  cells,  particularly  the  pol}Tiuclcar  leucocytes,  may  give  rise  to  the 
reaction. 

n.    PANCBEATIO  NECROSIS 

The  entire  series  of  pancreatic  lesions,  from  haemorrhage  to  gangrene,  and 
from  fat  necrosis  to  pancreatic  cyst,  may  result  from  tryptic  auto-digestion 
(Chiari).  This  is  met  with  under  four  conditions:  (a)  Trauma,  as  in  gun- 
shot wounds,  blows,  or  perforation  of  a  peptic  ulcer.  (6)  Primary  thrombosis 
in  the  venous  radicles  of  the  glands,  (c)  Obstruction  of  the  free  flow  of 
secretion  in  the  duct,    (d)  p]nt ranee  of  the  bile  into  the  ducts. 

In  the  mildest  forms  there  arc  only  a  few  small  ha?morrliages  or  circum- 
scribed areas  of  necrosis  of  the  gland  tissue  with  fat  necrosis  in  the  neigh- 
borhood ;  in  severer  forms  groups  of  acini  or  the  whole  gland  may  l)e  involved. 
Fat  necrosis  occurs  whenever  the  pancreatic  juice,  obstructed  from  any 
cause  and  dammed  back  on  the  gland,  infiltrates  its  tissues,  or  escaping  by 
the  lymph  spaces  finds  its  way  to  structures  at  some  distance  from  the  gland. 
The  necrosis  is  due  to  the  fat-splitting  ferment  in  the  secretion  (Opie). 

Balser  first  called  attention  to  this  remarkable  change  which  is  found  in 
the  interlobular  pancreatic  tissue,  in  the  mesentery,  in  the  omentum,  in  the 
abdominal  fatty  tissue  generally,  and  occasionally  in  the  pericardial  and  sub- 
cutaneous fat.  The  necroses  are  most  frequent  in  the  acute  and  necrotic 
forms  of  pancreatitis,  less  common  in  the  suppurative.  In  the  pancreas  the 
lobules  are  seen  to  be  st^parated  by  a  dead  white  necrotic  tissue,  which  gives 
a  remarkable  api)earance  to  the  socti(m.  In  the  abdominal  fat  the  areas  are 
usually  not  larger  than  a  pin's  head ;  they  at  once  attract  attention,  and  may 
be  mistaken,  on  superficial  examination,  for  miliary  tubercles  or  neoplasms. 
They  may  be  larger;  instances  have  l)een  rejwrted  in  which  they  were  the 
size  of  a  hen's  e^i^.  On  section  they  have  a  soft  tallowy  consistence,  and  the 
substance  is  a  combination  of  lime  with  certain  fatty  acids.  The  necroses 
may  be  crusted  with  lime,  and  in  a  man  aged  80,  who  died  of  nephritis,  I 
found  the  lobules  of  the  pancreas  entirely  isolated  by  areas  of  fat  necrosis 
with  extensive  deposition  of  lime  salts. 


m.    HiEMOBBHAOE 

Both  Spiess  (18<)())  and  Zenker  (1874)  were  accjuainted  with  hapmorrhag*^ 
into  the  |Mincreas  as  a  cause  of  sudden  (Kath,  but  the  great  medico-legal 


594  DISEASES    OP   THE    DIGESTIVE    SYSTEM 

importance  of  the  subject  was  first  fully  recognized  by  F.  W.  Draper,  of  Bog- 
ton,  whose  townsmen,  Harris,  Fitz,  Whitney,  and  others,  have  contributfti 
additional  studies.  In  4,000  autopsies  Draper  met  with  19  cases  of  pancreatic 
haemorrhage,  in  1)  or  10  of  wliicli  no  other  cause  of  death  was  found.  When 
the  bleeding  is  extensive  the  entire  tissue  of  the  gland  is  destroyed  and  the 
blood  invades  the  retro-peritoneal  tissue.  In  other  instances  the  peritoneal 
covering  is  broken  and  the  blood  fills  the  lesser  peritoneum  (see  haemoperi- 
toneum).  The  haemorrhage  may  be  in  connection  with  an  acute  pancreatitis 
or  with  necrotic  inflammation  of  the  gland. 

The  symptoms  are  thus  briefly  summarized  by  Prince :  "The  patient,  who 
has  previously  been  perfectly  well,  is  suddenly  taken  with  the  illness  which 
terminates  his  life.  .  .  .  When  the  hspmorrhage  occurs  the  patient  may 
be  quietly  resting  or  pursuing  his  usual  occupation.  The  pain  which  uflher? 
in  the  attack  is  usually  very  severe  and  located  in  the  upper  part  of  the  abdo- 
men. It  steadily  increases. in  severity,  is  sharp  or  perhaps  colicky  in  charac- 
ter. It  is  almost  from  the  first  accompanied  by  nausea  and  vomiting;  the 
latter  becomes  frequent  and  obstinate,  but  gives  no  relief.  The  patient  soon 
becomes  anxious,  restless,  and  depressed;  he  tosses  about,  and  only  with  dif- 
ficulty can  he  be  restrained  in  bed.  The  surface  is  cold  and  the  forehead  i^ 
covered  with  a  cold  sweat.  The  pulse  is  weak,  raj)id,  and  sooner  or  hU'T 
imj)erceptil)le.  The  abdomen  becomes  tender,  the  tenderness  hving  located  in 
the  upper  part  of  the  abdomen  or  epigastrium.  Tympanites  is  sometim*  s 
marked.  The  temperature  is  usually  normal  or  subnormal.  The  bowels  ar*-* 
constipated." 

IV.    ACUTE   PANCREATITIS 

Acute  HaBmorrhagic  Pancreatitis. — In  this  fo^m  the  inflammation  is  coirm- 
bined  with  haemorrhage,  and  it  is  difficult  to  separate  clearly  the  two  pr(x?t»S9e  ==- 

Etiology. — A  large  majority  of  the  eases  occur  in  adult  males.  McPhe3-  - 
ran  has  reported  one  in  a  nine  months'  old  child.  Many  of  the  patients  ba.  «3 
been  addicted  to  alcohol:  others  had  sufl'ered  occasionally  with  severe  painrm-:? 
and  vomiting  or  with  gall-stone  colic.  Peiser  found  that  8  out  of  1:?!  ct^  ^^ 
lected  cases  of  acute  pancreatitis  were  associated  with  parturition.  He  su^^T- 
gests  that  the  changes  bringing  about  the  pancreatitis  in  these  cases  m^  y 
Ih?  analogous  to  those  occurring  in  the  liver,  kidneys,  and  other  (organs  ■  n 
eclampsia. 

The   pancreas  is  found   enlarged,  and  the  interlobular  tissue  infiltratc*^i 
with  blood,  and  perhaps  with  clots.     The  relation  of  gall-stones  to  the  cond  i- 
tion  has  been  demonstrated  by  Opie,  and  they  were  present  in  four  of  fi'%re 
cases  at  the  Johns  Hopkins  Hospital.     The  calculus  may  be  very  small,  arK^ 
situated  in  the  diverticulum  of  Vater.    Bile  finding  its  way  into  the  pancre^^« 
may  cause  haMuorrhagic  inilaniination.     Injection  of  bile  into  the  pancreatic* 
ducts  of  dogs  rejiroduces  the  lesion.     The  anatomical  appearances  are  vi-rv 
characteristic.     The  tissues  about  the  gland  are  infiltrated  with  blood  and 
there  may  be  fluid  in  the  lesser  ])eritoneum.     Areas  of  fat  necrosis  ari^  sei'D 
in  the  retroperitoneal  fat,  the  mesocolon  and  mesentery.     The  gland  iti^elf  J? 
swollen  and  in  section  tiie  sironia  has  a  mottled  dark  brown  a|»pearance  and 
the  outlines  of  the  acini  nuiy  be  lost.     In  a  case  which  1  have  rejwrted  the 
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emilunar  ganglia  were  swollen,  the  nerve-cells  indistinct,  and  there  was  an 
nterstitial  infiltration  of  round  cells.  The  Pacinian  corpuscles  in  the  neigh- 
wrhood  of  the  pancreas  were  enormously  swollen  and  oDdeniatous. 

Symptoms. — One  of  the  most  cliaracteristic  features  is  the  suddenness  of 
the  onset,  usually  with  violent  colicky  pain  in  the  upper  part  of  the  abdomen. 
Sausea  and  vomiting  follow,  with  collapse  symptoms,  more  or  less  severe 
according  to  the  intensity  of  the  attack.  The  abdomen  becomes  swollen  and 
tense  and  there  is  constipation.  The  temperature  at  first  may  be  low;  sub- 
eequently  fever  sets  in,  sometimes  initiated  by  a  chill.  There  may  be  early 
delirium.  Collapse  symj)toms  supervene,  and  death  occurs  usually  from  the 
second  to  the  fourth  day,  or  even  earlier.  The  swelling  and  infiltration  in  the 
region  of  the  pancreas  necessarily  involve  the  cceliac  plexus,  and  the  stretch- 
ing of  the  nerves  may  account  for  the  agonizing  pain  and  the  sudden  collapse. 
Deep  pressure  on  the  upper  part  of  the  abdomen  may  give  evidence  of  circum- 
scribed resistance. 

Diagnosis. — Intestinal  obstruction  or  acute  perforating  peritonitis  is  usu- 
ally suspected.  Now  that  the  condition  has  become  better  known,  the  diagno- 
sis intra  vitam  has  been  made.  "Acute  pancreatitis  is  to  be  suspected  when  a 
previously  healthy  person  or  a  sufferer  from  occasional  attacks  of  indigestion 
is  suddenly  seized  with  a  violent  pain  in  the  epigastrium  followed  by  vomiting 
and  collapse,  and  in  the  course  of  twenty-four  hours  by  a  circumscribed  epi- 
gastric swelling,  tympanitic  or  resistant,  with  slight  elevation  of  temperature. 
Circumscribed  tenderness  in  the  course  of  the  pancreas  and  tender  spots 
hroughout  the  abdomen  are  valuable  diagnostic  signs"  (Fitz). 

AoQte  Suppurative  Pancreatitis — Pancreatic  Abscess. — Etiology. — The 
iolog}-  in  a  majority  of  cases  is  doubtful.  Dyspeptic  disturbances  and  trauma 
»ve  preceded  the  onset  in  some  instances.  Gall-stones  may  be  present.  In 
ftny  of  the  cases  it  is  a  sequel  of  acute  haemorrhagic  pancreatitis.  In  24  cases 
ere  was  a  single  abscess;  in  14  there  were  numerous  small  abscesses.  In 
^er  instances  there  was  a  diffuse  purulent  infiltration.  Some  of  the  sequels 
?  peri-pancreatic  abscess,  perforation  into  the  stomach,  the  duodenum,  or 
*  peritoneum,  and  thrombosis  of  the  portal  vein. 

Symitoms. — The  sym])tonis  of  suppurative  pancreatitis  are  not  always 
n  defined.  In  one  case  in  my  wards  Thayer  nuulo  a  correct  diagnosis.  The 
tit»nt,  agi'd  thirty-four,  had  had  occasional  attacks  of  severe  ])ain  and  vomit- 
ET.  This  was  followed  by  fever  and  delirium.  A  dee|)-seate(l  mass  was  felt 
the  median  line  just  above  the  umbilicus.  Finney  operated  and  found  dis- 
Uiinated  fat-necrosis  and  a  dee])-s(»ated  abscess  with  necrotic  ])ancreatic  tis- 
ie.  The  patient  recovered.  The  course  of  the  sui)purative  form  is  much 
lore  chronic.  Icterus,  fatty  diarrlura,  and  sugar  in  the  urine  have  been  met 
ith  in  some  cases.  The  presence  of  a  tumor  mass  in  the  epigastrium  is  of 
le  greatest  moment. 

Oangrenous  Pancreatitis. — Complete  necrosis  of  the  gland,  or  part  of 
;,may  follow  either  ha^niorrhoge  or  ha»morrliagic  inflammation,  and  in  excc])- 
onal  cases  may  occur  after  suppurative  infiltrnticm  or  after  injury  or  tlie 
erforation  of  an  ulcer  of  the  stonuich.  In  FitzV  monograpli  15  cases  are 
?ported.  K(>rte  has  increased  its  number  to  10.  Symptoms  of  ha^niorrhaLrie 
increatitis  may  precede  or  be  associated  with  it.  Death  usually  follows  in 
X)m  ten  to  twenty  days,  with  symptoms  of  collapse. 
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Anatomically  the  pancreas  may  present  a  dry  necrotic  appearance,  but  u 
a  rule  the  organ  is  converted  into  a  dark  slaty-colored  mass  lying  nearly  Im 
in  the  omental  cavity  or  attached  hy  a  few  shreds.  In  other  instances  the 
totally  or  partially  sequestrated  organ  may  lie  in  a  large  abscess  cavity,  fonn- 
ing  a  palpable  tumor  in  the  epigastric  region.  In  two  cases,  reported  bj 
Chiari,  the  necrotic  pancreas  was  discharged  per  rectum,  with  recovery. 


V.    CHBONIC  PANCREATITIS 

Forms. — Anatomically  there  are  two  forms: 

(a)  Interlobular  pancreatitis  which  follows  occlusion  of  the  duct,  or  to 
infection,  such  as  oc'curs  in  the  presence  of  calculi,  biliary  or  pancreatic,  with 
which  organisms  of  the  colon  group,  streptococci,  or  occasionally  the  typhoid 
bacillus  are  associated.  Even  in  advanced  sclerosis  of  this  type  the  islands  of 
I^angerhans  are  spared.  It  may  occur  as  an  independent  affection.  It  is  not 
at  .all  uncommon  in  the  bodies  of  adults  to  find  the  head  of  the  pancreis 
extraordinarily  hard  and  so  dense  that  it  feels  like  scirrhus;  surgeons  hsTC 
long  noted  this.  The  condition  is  often  present  without  symptoms  of  pan- 
creatic disease  during  life.  A  very  special  form  is  the  chronic  interstitial 
pancreatitis  which  accompanies  hemochromatosis,  and  which  is  described 
elsewhere.  Mayo  Kobson,  Moynihan  and  other  surgeons  have  called  attention 
to  the  fact  that  sclerosis  of  the  head  of  the  pancreas  may  cause  obstruction  of 
the  duct. 

(h)  Chronic  interacinar  pancreatitis  is  characterized  by  a  diffuse  fibrosis 
penetrating  between  the  acini,  with  little  or  no  involvement  of  the  interlobular 
tissues.  It  may  follow  infection  through  the  duct,  but  is  more  common  in 
association  with  cirrliosis  of  tlie  liver  and  arterio-sclerosis. 

Symptoms. — It  must  be  confesscHl  that  the  clinical  picture  of  chronic  pan- 
creatitis is  very  obscure,  in  spite  of  the  good  work  done  hy  our  surgical  M- 
leagues.  Cammidge,  who  lias  had  the  great  advantage  of  seeing  Mayo  RoIh 
son's  clinical  cases,  describes  four  types:  (a)  The  dyspeptic,  in  which  the 
disease  is  due  to  morbid  conditions  of  the  bowels,  and  the  symptoms  arc 
mainly  referred  to  the  digestive  organs,  (h)  The  cholelithic,  associated  with 
the  presence  of  gall-stones  in  the  common  duct;  there  is  usually  chronic  jann- 
dice  and  the  dominant  symptoms  are  hepatic,  (c)  A  miscellaneous  group  in 
which  the  pancreatitis  is  secondary  io  malignant  disease,  etc.  (d)  The  dia- 
betic group  with  glycosuria,  and  into  which  the  meml)ers  of  the  preceding! 
groups  may  merge  in  course  of  time. 

Symptoms  of  pancreatic  insulliciency  of  the  internal  or  external  secretion 
are  generally  ])resent ;  there  is  pain  after  food,  very  often  jaundice,  and  on 
deep  pressure  the  head  of  the  pancreas  may  sometimes  be  felt.  Careful  fitudy 
of  the  urine  and  of  the  fieces  gives  important  information.  Cammidgc's  pan- 
creatic T-eaetion  in  the  urine  is,  its  author  thinks,  suggestive  of  active  degener- 
ative "hanges.  Sugar  may  also  be  present.  The  stools  may  show  both  gteator- 
rhira  and  azotorrho^a. 

Treatment. — Owing  io  tlie  dinirully  of  diagnosis  in  the  early  stages  it  is 
impossible  to  speak  positively  in  a  great  many  cases,  but  in  the  forms  which 
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m* nssociatrd  wftli  pain,  jaiiiulicp,  tliL^  pn  sfiirc  of  ciilriili,  nnd  irifiM:'tioii  (»f  Ific 
f^K'ts  excel It'iit  rci^ults  have  ftjllowed  fret'  dmiiia^^e  of  tlie  Itile  passfl^et;. 

So  murh  infliiciicod  is  our  present  picture  of  chronic  pftncreatitifl  by  jK^r- 
MjQal  equation  on  tlie  |>art  of  surffiral  and  Ifihoratory  workert^  that  we  arc  not 
in  a  j«>i?ition  to  speak  very  deliDitely  on  several  important  poiotfi. 


VI.     PANCREATIC  CYSTS 


Of  121  cases  opcratt^l  npon  (in  were  in  nialet*  and  fifJ  in  females;  in  ft  the 
sex  was  not  given  (Korte).  8ixty-Hix  of  tlie  cases  occurred  in  the  fourth 
dmi\f\  T.  C.  Hailttm'a  rase  (which  h  not  in  Kortc*R  series),  an  infant  aged 
six  moalhg,  and  ShattiickV  case  in  a  cliild  of  tliirUt^n  and  a  half  months  arc 
ihrtyounge^t  in  the  literature.  According  to  the  origin  Korte  recognizes  three 
varieties. 

Varieties. — Toaumatic  Cabkb, — In  this  list  of  33  casea  30  were  in  men 
and  only  3  in  women.  Blows  on  the  abdomen  or  constantly  repeated  pressure 
ire  the  most  common  forms  of  trauma.  One  case  followed  severe  mas&age. 
Utually  with  the  on^et  there  are  inflammatory  symptome,  pain,  and  vomiting, 
foaetiiues  euggeetive  of  peritonitis.  The  contents  of  the  cyst  are  usually 
Moody,  though  in  13  of  the  trannmtic  ea&es  it  waB  clear  or  yellowish. 

Cysts  Followino  Inflammatoky  Conpitioxs.— In  ol  cases  the  trouble 
Wgan  gradually  after  attacks  of  dyspepsia  with  colic,  simulating  somewhat 
that  of  gall-stones.  Occasionally  the  attack  set  in  with  very  severe  symptoms, 
*ug|e«tive  of  obstruction  of  the  bowel.  In  this  group  the  tumor  appeared  in 
l^a^ea  soon  after  the  onset  of  the  pain;  in  others  it  was  delayed  for  a  period 
of  from  a  few  weeks^  to  two  or  three  years.  McPhedran  has  reported  a  renmrk- 
*M«»  instance  in  which  the  tumor  appeared  in  the  epigastrium  with  sisrns  of 
^<*re  intlanimatinn.  It  was  opened  and  drained  and  believed  to  l^e  a  hydrops 
'rf  the  lesser  peritoneal  cavity.  Three  months  later  a  second  cyst  developed, 
*Wdf  appeared  to  spring  directly  from  the  pancreas. 

Cysts  without  Any  Inflammatory  oh  Tit\r*MATic  Etiology, — Of  33 
'•^Cs  in  this  group  2G  w^re  in  women.  A  remarkable  feature  is  the  prolnnged 
P^fiwl  of  their  existence^ — in  one  case  for  forty-sevim  yi^ars,  in  one  for  between 
BUtecn  and  twenty  years,  in  others  for  sixteen,  nine,  and  eight  years,  in  the 
^jonty  fnr  frmn  two  to  four  years. 

Korbid  Anatomy, — Anatomically  Korte  recognizes  (1)  retention  Cffsis  due 
"*  phigging  of  the  nmin  duet:  (2)  prtflifvrnlti^n  rifsfs  «>f  tlie  jjanereatic  tissue 
*Hiiitl  eyst«»-adenomn ;  (•*)  rrtitilioti  fi/^7A  artiiing  frmu  tbc^nlvettli  <if  (be  idnnd 
^M  of  the  smaller  duets,  which  heeomc  cut  olT  and  dilate  in  eonsetpu'nce  of 
^'^Jrnnic  interstitial  pancreatitis:  ( t)  pSiiuJo-ctjsfs  ftjllowing  inflammatory  or 
traumatic  affections  of  the  pancreas,  usually  the  n.'snlt  of  injury,  causing  ha?m- 
"rrlm<r<'  and  [lydrnps  <if  the  lesser  peritoneum. 

Sitnatian*— In  its  trrowtfj  tlie  cyst  may  (1)  be  in  the  lesser  peritoneum, 
ptwh  the  stomach  ujiward*  and  reach  the  abdominal  wall  between  the  stomach 
^M  the  transverse  colon ;  (t?)  more  rarely  tlie  cyst  appears  above  the  lesser 
P^ii'vature  and  pushes  the  stoniach  downward;  in  both  of  these  cases  the  situ- 
ation of  the  tumor  is  high  in  the  abdomen;  hut  (3)  it  may  develop  between 
tW  IPQves  of  the  transverse  nies<»-coh>tj  and  lie  l»e1ow  both  the  colon  and  the 
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stomach.  The  relation  of  tliese  two  organs  to  the  tumor  is  variable,  but  in 
the  majority  of  cases  the  stomach  lies  above  and  the  transverse  colon  bdow 
the  cyst.  Occasionally,  too,  as  in  T.  C.  Bailton's  case,  the  cyst  may  arise  in 
the  tail  of  the  pancreas  and  project  far  over  in  the  left  hypochondrium  in  the 
position  of  the  spleen  or  of  a  renal  tumor. 

Oeneral  Symptoms. — Apart  from  the  features  of  onset  already  referred 
to,  the  patient  may  complain  of  no  trouble  unless  the  cyst  reaches  a  ven* 
large  size.  Painful  colicky  attacks,  with  nausea  and  vomiting  and  progressive 
enlargement  of  the  abdomen,  have  frequently  been  noted.  Fatty  diarrhoet 
from  disturbance  of  the  function  of  the  ])ancreas  is  rare.  Sugar  in  the  urine 
has  been  present  in  a  number  of  cases.  Increased  secretion  of  the  saliva,  the 
so-called  pancreatic  salivation,  is  also  rare.  Pressure  of  the  cyst  may  8on»e- 
times  cause  jaundice,  and  in  rare  instances  dyspncoa.  Very  mark(»d  loss  of 
flesh  has  bei»n  present  in  a  number  of  cases.  A  remarkable  feature  often 
noticed  has  been  the  transitory  disappearance  of  the  cyst.  In  one  of  HalrttetVs 
cases  the  girth  of  the  abdomen  decreased  from  43  to  31  inches  in  ten  days 
with  profuse  diarrhoea.    Sometimes  the  disappearance  has  followed  blows. 

Diagnosis. — '^Tlie  cyst  occupies  the  upper  abdomen,  usually  forming  a  semi- 
circular bulging  in  the  median  line,  rarely  to  either  side.  In  16  cases  Kiirte 
states  that  the  chief  projection  was  below  the  navel.  In  one  case  operate*! 
upon  by  Halsted  the  tumor  occupied  the  greater  part  of  the  abdomen.  The 
cyst  is  immobile,  respiration  having  little  or  no  influence  on  it.  As  already 
mentioned,  the  stomach,  as  a  rule,  lies  above  it  and  the  colon  below. 

In  a  majority  of  the  cases  the  fluid  is  of  a  reddish  or  dark-brown  colox* 
and  contains  blood  or  blood  coloring  matter,  cell  detritus,  fat  granuh^,  at^^ 
sometimes  cholesterin.  The  consistence  of  the  fluid  is  usually  mucoid,  rart?^' 
thin.  The  reaction  is  alkaline,  the  specific  gravity  from  1.010  to  1.020.  I^ 
22  cases  Korte  states  that  the  fluid  was  not  haemorrhagic. 

The  existence  of  ferments  is  important.  In  54  cases  they  were  prese  "^ 
in  the  fluid  or  in  the  material  from  the  fistula.  In  20  cases  only  one  ferme  '^ 
was  present,  in  20  cases  two,  and  in  14  cases  all  three  of  the  pancreatic  fe""*" 
ments  were  found.  In  view  of  the  wide  occurrence  of  diastatic  and  fs^ 
emulsifying  fennents  in  various  exudates,  the  most  important  and  only  po^s 
tive  sign  in  the  diagnosis  of  the  pancreatic  secretion  is  the  digestion  of  fibr  " 
and  albumin. 

Operation. — Of  1()0  cases  of  operation  there  were  150  recoveries.  Incisi^:::" 
and  drainage  was  the  o[)eration  performed  in  138  cases,  in  15  excision  w  - 
performed. 

Vn.    TUMORS    OF    THE    PANCREAS 

Of  new  growths  in  the  or^xan  carcinoma  is  the  most  frequent.  Sarcoma, 
adenoma,  and  lymplioma  are  rare. 

Frequency. — At  the  (ieneral  Hospital  in  Vienna  in  18.0G9  autopsies  there 
were  22  cases  of  cancer  of  tlie  pnnereas  (Hiaoh).  In  11,472  post  mortems  at 
Milan  Segre  found  1.52  tumors  of  tlie  pancreas,  127  of  which  were  carcino- 
mata,  2  sarcomata,  2  cysts,  and  1  syphiloma.  In  6,000  autopsies  at  6u\''8 
Hosj)ital  there  were  only  20  cases  of  primary  malignant  disease  of  the  organ 
(Hale  White).    In  the  first  1,500  autopsies  at  the  Johns  Hopkins  Hospital 
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there  werf  (\  ca.eei*  of  ntlpno-farcinnnia,  aii<l  1  dnuliiful  rase  in  wWwh  tlio  exnet 
origin  could  not  be  gtatctL  There  were  H  eases  of  ^jeeondury  inali^rnjint  dif^eai^e 
ofll)e  pancreas.  The  head  of  the  ^land  is  nioiit  cniiminnly  involved,  but  tlie 
difCAf^  may  l>e  limited  to  the  body  or  to  tlie  taiL  llie  niajorily  of  the  patients 
m  in  the  middle  period  of  life. 

Symptoms, — The  diagnosis  is  not  often  pos^iltle.  The  following  are  the 
mmi  important  and  sugget^tive  feature?:  (a)  Epigastrie  pains,  often  oeeur- 
riDg  in  paroxysms,  (b)  Jaundice,  due  to  pressure  of  the  tumor  in  the  head 
of  Uie  panereas  on  the  bile-duet.  The  jaundice  is  intense  and  pernuinent,  and 
associated  with  dilatation  of  the  gal  1-1  ladder,  which  may  reach  a  very  large 
m  (r)  The  [ire^ence  of  a  tunu»r  in  the  epigastrium.  This  is  very  variable. 
In  137  eaBCfi  Da  Costa  found  tlie  tiHuor  present  in  only  13.  Palpation  under 
an«!«lhe8ia  with  tiie  stomach  empty  would  |irobably  give  a  very  niueli  larger 
percentage.  As  the  tumor  rests  directly  njion  the  aorta  there  is  usually  a 
iMfkin]  degree  of  pulsation,  sometimes  with  a  bruit  IIktc  may  be  pressure 
on  the  portal  vein,  causing  thronjbosis  and  its  iisnal  sequels,  {d)  Sym[»tonis 
due  to  loss  of  function  of  the  pancreas  are  less  important.  Fatty  diarrhtea  is 
not  ver)'  often  present.  In  consequence  of  the  absence  of  bile  the  stools  are 
omlly  very*  elay-coloriH]  and  greasy.  Diabetes  also  is  not  common,  (f)  A 
very  rapid  wasting  and  cachexia.  Of  otlicr  symptoms  nausea  and  vomiting 
tre  common.  In  some  instances  the  pylorus  is  compressed  and  there  is  great 
dilttation  of  the  stomacli.     In  a  few  eases  there  has  been  profuse  salivation. 

The  points  of  greatest  importance  in  the  diagnosis  are  the  intcnst'  and 
pcraauient  jaundice,  with  dilatation  of  the  gall-bladder,  rapid  emaciation, 
wrt  the  presence  of  a  tunmr  in  the  epigastric  region.  Of  less  importance  are 
frthirw  pointing  to  disturbance  of  the  functions  of  the  gland. 

Of  iith<T  new  growths  sarcoma  and  Iym)ihoma  have  been  occasionally 
f«uiid;  Miliary  tul>ercle  is  not  very  uncommon  in  the  gland.  Syphilis  may 
«!<^urHs  rather  a  chronic  interstitial  iuHammation,  or  in  the  form  of  gummata. 

The  outlook  in  tniuors  of  the  pancreas  is,  as  a  rule,  hoj>eless;  but  of  late 
years  a  number  of  successful  cases  of  operation  have  been  reported. 


Vm.    PANCREATIC   CALCULI 

Pancreatic  lithiasis  is  comparatively  rare.  In  1883  George  W.  Johnston 
^'ollet^tfd  ^5  casi^  in  the  literatun'.  In  l,r>00  aiito]tsies  at  the  Johns  Hopkins 
Hospital  there  were  2  cas*\s. 

Tlie  stones  are  u.*;uany  numerous,  either  round  in  shape  or  rough,  spinous 
and  eoral-like.  The  color  is  opa([Ue  white.  They  are  comfioscd  chiefly  of  car- 
'x-Jiiate  of  lime.  The  effects  of  the  stones  are:  (1)  A  chronic  interstitial 
iiiflHnimation  of  the  gland  substance  with  dilatation  of  tlie  duct;  sometimes 
there  ts  cystic  dilatation  of  the  gland;  (2)  acute  intlarumation  with  sup- 
piiration;  (3)  the  irritation  of  the  stones,  as  in  the  gall-bladder,  may  lead 
to  carcinrtma. 

Symptoms. — The  cases  are  not  often  diagnosed.  Pains  in  the  epigastrium, 
often  very  severe,  but  not  characteristic;  the  signs  of  pancreatic  insulficiency 
ain'ittdv  dtficribed,  and  the  X-rays,  which  show  the  pancreatic  but  not  the 
biliary  concretions,  are  suggestive  features.    An  analysis  of  the  calculi  passed 


600  DISEASES    OF    THE    DIGESTIVE    SYSTEM 

will  I  the  stLHDls  may  alone  mv\e  to  clistinguii?h  a  cai^  fruiii  uiie  uf  gnU-stowi 
Operation  has  been  i>erforme<l  siicc^Bfully. 


J.    DISEASES  OF  THE  PERITONEUM 
I.    ACUTE    GENEEAL    PEEXTONmS 

BeSmtioii. — Acute  inflanmiiition  of  tlie  pentoneuin. 

Etiology,— Till?  condition  may  1m>  priiiinry  or  seennflary. 

(a)  I'lnMAiiY,  IinoPATiiic  Pkhitonitis, — Cnnsifleriug  how  frt^qiieDtlTlhe 
pleura  aiul  |>erk'iinliiim  are  priinarily  iiitlaine*],  tlie  rarity  of  idiopathic  in- 
flainniation  of  the  peritoiKuni  is  t^omewliat  renmrkabie.  It  may  follow. cold 
or  exposure  and  is  then  known  as  **rlieninatic"  peritonitis.  In  Bright'a  dii- 
ease,  gout,  and  arterio-sclerosis  acnte  peritonitis  may  oociir  as  a  terniinil 
event.  Of  102  cases  of  peritonitis  wliich  came  to  autopsy  at  the  Johns  Hop- 
kins Hospital,  12  were  of  this  form. 

(6)  Secondaby  PEBiTONiTis  is  due  to  extension  of  inflammation  from,  or 
perforation  of,  one  of  the  organs  covered  by  the  peritoneum.  Peritonitis  ttm 
extension  may  follow  inflammation  of  the  stomach  or  intestines,  nlceration  in 
these  parts,  cancer,  acute  suppurative  inflammations  of  the  spleen,  liver,  pill' 
ereas,  retroperitoneal  tissues,  and  the  pelvic  viscera. 

Perforative  peritonitis  is  the  most  common,  following  external  woondi, 
perforation  of  an  ulcer  of  the  stomach  or  bowels,  perforation  ol  the  giU* 
bladder,  abscess  of  the  liver,  spleen,  or  kidneys.  Two  important  cauiee  ire 
appendicitis  and  suppnrating  inflammation  about  the  Fallopian  tubes  sn3 
ovaries.  There  are  instances  in  which  peritonitis  has  followed  rupture  of  aD 
apparently  normal  Graafian  follicle. 

Of  the  above  10'^  cases^  56  originated  in  an  extension  from  giome  dieetirf 
abdominal  viscus.  The  remaining  34  followed  surgical  operations  upon  the 
peritoneum  or  the  contained  organs. 

The  peritonitis  of  septicfemia  and  pysemia  is  almost  invariably  the  result 
of  a  local  process.  An  exceedingly  acnte  form  of  peritonitis  may  be  caused  bj 
the  rleveh>|}ment  of  tubercles  on  the  membrane. 

Morbid  Anatomy. — In  recent  eases,  on  opening  the  abdomen  the  iute&* 
tinal  coils  an*  tli.^tended  and  glued  tngctlier  with  lymjjh,  and  the  fieritoneum 
presents  li  |)atehy,  soiuetirnes  a  uniform  injection.  The  exudation  may  ^• 
(a)  Fibrinous,  with  little  or  no  fluid,  excejit  a  few  pockets  of  elear  semm 
between  tlie  coils,  (b)  8ero- fibrin oos.  Tlie  coils  are  covered  with  lymph.  «nd 
there  is  in  addition  a  large  amount  of  a  yellowish,  sero-fibrinous  fluid.  Id 
instances  in  which  the  stomach  or  intestine  is  perforated  Ibis  may  \yi*  iiiixi^d 
with  ftmd  or  faeces,  (c)  I*urulent,  in  which  tlie  exudate  is  either  thin  ftnJ 
greenish  yellow  in  color,  or  opaque  white  and  creamy,  (d)  Putrid.  Occt- 
sionally  in  put  rperal  and  perforative  peritonitis,  particularly  when  the  UtlCT 
lias  lieen  caused  liy  cancer,  tlie  exudate  is  thin,  grayish  green  in  robir,  anJ 
has  a  gangrenous  odor,  (e)  Hanuorrhagie,  This  is  sometimes  found  as  in 
admixture  in  ca^es  of  acute  peritonitis  following  wounds*  and  ofrurs  in  the 
cancerous  and  tubercnlous  forms.    {/)  A  rare  form  occurs  in  which  the  injec* 
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a  is  present,  but  almost  all  signs  of  exudation  are  wanting.    Close  inspee- 
a  may  be  necessary  to  detect  a  slight  dulling  of  the  serous  surfaces. 
The  amount  of  the  effusion  varies  from  half  a  litre  to  20  or  30  litres. 
?re  are  probably  essential  differences  between  the  various  kinds  of  peri- 
itis. 

Bacteriology. — A  large  number  of  organisms  have  been  found  in  connec- 
!  with  the  disease.  In  Flexner's  series,  in  12  primary  cases  the  strepto- 
us  was  the  prevailing  organism.  In  the  cases  following  operation  the 
►liylococcus  was  present  alone  in  12  out  of  33,  the  streptococcus  in  5,  and 
colon  bacillus  in  5.  Other  organisms  were  the  pneumococcus,  bacillus  pyo- 
leus,  and  bacillus  aerogenes.  Of  56  cases  of  peritonitis  following  intes- 
1  infections,  the  colon  bacillus  occurred  in  43,  usually  in  connection  with 
ptococci.  The  bacillus  lactis  aerogenes  has  also  been  found  as  the  sole 
mism.  The  gonococcus  is  present  in  the  fonn  which  arises  from  salpin- 
I  and  may  occur  in  the  gonorrhoeal  infections  of  children. 
Unch  attention  has  been  paid  of  late  to  the  pneumococcus  as  an  agent 
he  causation  of  peritonitis,  and  many  cases  are  of  the  primary  form  with- 
recognizable  portal  of  entry;  but  it  is  to  be  remembered  that  there  are 
y  latent  pneumococcic  lesions,  particularly  those  of  the  middle  ear,  and 
he  accessory  sinuses  of  the  nose.  Cameron,  in  a  recent  study,  makes  two 
ips  of  cases;  a  diffuse  form  setting  in  with  abdominal  pain,  high  fever, 
iting,  diarrhoea,  in  which  death  may  occur  within  36  hours.  In  the  other 
ip  the  peritonitis  is  local,  and  the  symptoms  may  suggest  appendicitis, 
iually  a  localized  abscess  develops,  which  may  rupture  internally.  The 
my  greenish  yellow  odorless  pus  is  very  characteristic. 
lymptomB. — In  the  perforative  and  septic  cases  the  onset  is  marked  by 
y  feelings  or  an  actual  rigor  with  intense  pain  in  the  abdomen.  In  typhoid 
r,  when  the  sensorium  is  benumbed,  the  onset  may  not  be  noticed.     The 

is  general,  and  is  usually  intense  and  aggravated  by  movements  and  pres- 
.    A  position  is  taken  which  relieves  the  tension  of  the  abdominal  mus- 

so  that  the  patient  lies  on  the  back  with  the  thighs  drawn  up  and  the 
Iders  elevated.  The  greatest  pain  is  usually  below  the  umbilicus,  but  in 
tonitis  from  perforation  of  the  stomach  pain  may  be  referred  to  the  back, 
chest,  or  the  shoulder.  Tlie  respiration  is  superficial — costal  in  type — 
'  is  painful  to  use  the  diaphragm.  For  the  same  reason  the  action  of 
hing  is  restrained,  and  even  the  movements  necessary  for  talking  are 
ted.  In  this  early  stage  the  sensitiveness  may  be  great  and  the  abdominal 
:l(»s  are  often  rigidly  contracted.    If  the  patient  is  at  perfect  rest  the  pain 

Ik*  very  slight,  and  there  are  instances  in  which  it  is  not  at  all  marked, 
may,  indeed,  be  absent. 

riu»  abdomen  gradually  becomes  distended  and  tense  and  is  tympanitic  on 
assion.     The  pulse  is  rapid,  small,  and  hard,  and  often  has  a  peculiar 

quality.  It  ranges  from  110  to  150.  The  temperature  may  rise  rapidly 
•  the  chill  and  reach  101°  or  105°  F.,  but  the  sul)se(juent  elevation  is 
:Tate.  In  some  very  severe  oases  there  may  be  no  fever  tliroughout.  The 
ue  at  first  is  white  and  moist,  but  subse<|uently  becomes  dry  and  often 
and  fissured.  \'oniiiin^'  is  an  early  and  ])rominent  f(»ature  and  causes 
;  pain.  The  contents  of  the  stomach  are  first  ejected,  then  a  yellowish  and 
stained  fluid,  and  finally  a  greenish  and,  in  rare  instances,  a  brownish 
40 
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black  li(|uid  ^vitli  sliglit  Uvc^\  (xlor.  Tlio  bowels  may  bo  loose  at  the  onset  and 
then  constipation  may  follow.  Fretiucnt  micturition  may  be  present,  \m 
often  retention.  Tlie  urine  is  usually  scanty  and  bighK»olored,  and  contain? 
a  large  quantity  of  indican. 

The  appearance  of  the  patient  when  these  symptoms  have  fully  developed 
is  very  characteristic.  The  face  is  pinched,  the  eyes  are  sunken,  and  the 
expression  is  very  anxious.  The  constant  vomiting  of  fluids  causes  a  waftel 
appearance,  and  the  hands  sometimes  present  the  washer-woman's  skin. 
Except  in  cholera,  we  see  the  Hippocratic  facies  more  frequently  in  this  than 
in  any  other  disease — "a  sharp  nose,  hollow  eyes,  collapsed  temples;  the  ww 
cold,  contracted,  and  their  lobes  turned  out;  the  skin  about  the  forehead  being 
rough,  distended,  and  parched;  the  color  of  the  whole  face  being  broum,llad'. 
livid,  or  lead-colored,'*  There  are  one  or  two  additional  points  al)Out  the  ab«l«»- 
nien.  The  tympany  is  usually  excessive,  owing  to  the  great  relaxation  of  the 
walls  of  the  intestines  by  inflammation  and  exudation.  The  splenic  dulne«* 
may  be  obliterated,  the  diaphragm  pushed  up,  and  the  apex  beat  of  the  heart 
dislocated  to  the  fourth  interspace.  The  liver  dulness  may  l)e  greatly  reduce), 
or  may,  in  the  mammary  line,  be  obliterated.  It  has  been  claimed  that  this  i? 
a  distinctive  feature  of  perforative  peritonitis,  but  the  liver  dulness  in  the 
middle  mammary  line  may  be  obliterated  by  tympanites  alone.  In  the  axil- 
lary line,  on  the  other  hand,  tlie  liver  dulness,  though  diminished,  may  per- 
sist. Pneumo-peritoneum  following  perforation  more  certainly  obliterates  the 
hepatic  dulness.  In  sucii  cases  the  fluid  effused  produces  a  dulness  in  thi* 
lateral  region;  but  with  gas  in  the  peritoneum,  if  the  patient  is  turned  on 
the  left  side,  a  clear  note  is  heard  beneath  the  seventh  and  eighth  rib.  Acute 
peritonitis  may  present  a  flat,  rigid  abdomen  throughout  its  course. 

Effusion  of  fluid — ascites — is  usually  present  exce|)t  in  some  acute,  rapidly 
fatal  cases.  The  flanks  arc  dull  on  percussion.  The  dulness  may  Ik?  im)val»li'. 
though  this  depends  alto;retlier  upon  the  degree  of  adhesions.  There  may  l** 
considerable  effusion  without  either  movable  dulness  or  fluctuation.  A  fri(" 
tion  rub  nuiy  be  i)resent,  as  first  i)ointed  out  by  Bright,  but  it  is  not  nearly  ^o 
common  in  acute  as  in  chronic  peritonitis. 

Course. — The  acut(»  diffuse  peritonitis  usually  terminates  in  death.  The 
most  intense  forms  may  kill  witliin  thirty-six  to  forty-eight  hours;  more  c*ini- 
monly  death  results  in  four  or  five  days,  or  the  attack  may  be  prolonged  to 
eight  or  ten  days.  The  ])ulse  becomes  irregular,  the  heart-sounds  weak,  the 
breathing  shallow;  there  are  lividity  witli  ])allor,  a  cold  skin  with  high  rectal 
temperatures — a  group  of  syinptonis  indicating  profound  failure  of  the  vital 
functions  for  which  (Jee  has  revived  the  old  t(»rm  lipothgmia.  Occasionally 
death  occurs  with  great  suddenness,  owing,  ])ossibly,  to  paralysis  of  the  heart. 

Diagnosis. — In  typical  cases  the  severe  i>ain  at  onset,  the  distention  of  the 
abdomen,  the  tenderness,  the  i'cner,  the  gradual  onset  of  effusion,  colla|>p^'« 
and  the  vomiting  give  a  cliaracteristic  picture.  Careful  inquiries  should  at 
once  be  nuide  concerning  the  pri'vious  condition,  from  which  a  clew  can  often 
be  had  as  to  the  start ing-|)oint  of  the  troulde.  in  young  adults  a  considerable 
pro])ortion  of  all  cases  depends  upon  jjcrforating  appendicitis,  and  there  may 
be  an  account  of  ])revious  attacks  of  pain  in  the  iliac  region,  or  of  c«instipa- 
titm  alternating  with  diarrlKea.  In  women  the  most  frequent  causes  are  sup- 
purative processes  in  the  pelvic  viscera,  associated  with  salpingitis,  abscesses 
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in  the  broad  ligaments,  or  acute  puerperal  infection.  Perforation  of  gastric 
ulcer  is  a  more  common  factor  in  women  than  in  men.  It  is  not  always  easy 
to  determine  the  cause.  Many  cases  come  under  observation  for  the  first  time 
with  the  abdomen  distended  and  tender,  and  it  is  impossible  to  make  a  satis- 
factory examination.  In  such  instances  the  pelvic  organs  should  be  examined 
with  the  greatest  care.  In  typhoid  fever,  if  the  patient  is  conscious,  the  sud- 
den onset  of  pain,  the  tenderness,  rigidity,  muscle  spasm,  and  the  aggravation 
of  the  general  symptoms  indicate  what  has  happened.  When  the  patient  is 
in  deep  coma,  on  the  other  hand,  the  perforation  may  be  overlooked.  The  fol- 
lowing conditions  are  most  apt  to  be  mistaken  for  acute  peritonitis : 

(a)  Acute  Eniero-coliiis. — Here  the  pain  and  distention  and  the  sensitive- 
ness on  pressure  may  be  marked.  The  pain  is  more  colicky  in  character,  the 
diarrhcea  is  more  frequent,  and  the  collapse  is  more  extreme. 

(6)  The  So-called  Hysterical  Peritonitis. — This  has  deceived  the  very 
elect,  as  almost  every  feature  of  genuine  peritonitis,  even  the  collapse,  may 
be  simulated.  The  onset  may  be  sudden,  with  severe  pain  in  the  abdomen, 
tenderness,  vomiting,  diarrhcea,  difficulty  in  micturition,  and  the  character- 
istic decubitus.  Even  the  temperature  may  be  elevated.  There  may  be  recur- 
rence of  the  attack.  A  case  has  been  reported  by  Bristowe  in  which  four 
attacks  occurred  within  a  year,  and  it  was  not  until  special  hysterical  symp- 
toms developed  that  the  true  nature  of  the  trouble  was  suspected. 

(c)  Obstruction  of  the  bowel,  as  already  mentioned,  may  simulate  perito- 
nitis, both  having  pain,  vomiting,  tympanites,  and  constipation  in  common. 
It  may  for  a  couple  of  days  really  be  impossible  to  make  a  diagnosis  in  the 
absence  of  a  satisfactory  history. 

(d)  Rupture  of  an  abdominal  aneurism  or  embolism  of  the  superior  mes- 
enteric artery  may  cause  symjitoms  which  simulate  peritonitis.  In  the  latter, 
sudden  onset  with  severe  pain,  the  collapse  symptoms,  frequent  vomiting,  and 
great  distention  of  the  abdomen  may  be  present. 

(e)  I  have  already  referred  to  the  fact  that  acute  hsemorrhagic  pancre- 
atitis may  be  mistaken  for  peritonitis.  Lastly,  a  ruptured  tubal  pregnancy 
niay  resemble  acute  peritonitis. 


n.    PERITONITIS    IN    INFANTS 

Peritonitis  may  occur  in  the  fetus  as  a  consequence  of  syphilis,  and  may 
lead  to  constriction  of  the  bowel  by  fibrous  adhesions. 

In  the  new-born  a  septic  peritonitis  may  extend  from  an  inflamed  cord. 
Distention  of  the  abdomen,  slight  swelling  and  redness  about  the  cord,  and 
not  infrequently  jaundice  are  present.  It  is  an  uncommon  event,  and  existed 
in  only  4  of  T)!  infants  dying  with  inflammation  of  the  cord  and  septicaemia 
(Runge). 

During  childhood  peritonitis  arises  from  causes  similar  to  those  afferting 
the  adult.  Perforative  a])pendioitis  is  common.  Peritonitis  following  blows 
or  kicks  on  the  abdomen  occurs  more  frecpiently  at  this  period.  In  boys  injury 
while  playing  football  may  he  followed  by  diffuse  peritonitis.  A  rare  cause 
in  children  is  extension  through  the  diaphragm  from  an  empyema.  There 
ure  on  record  instances  of  peritonitis  occurring  in  several  children  at  the  same 
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Bchool,  and  it  has  been  attributed  to  sower-gas  poisoning.  It  was  in  invegtij5it- 
ing  an  ej)idoinic  of  this  kind  at  the  Wandsworth  school,  in  liOnilon,  tbit 
Anstie  received  the  post  mortem  wmmd  of  which  he  died.  It  is  to  be  Tcmon- 
bered  that  peritonitis  in  children  may  follow  the  gonorrboeal  vulvitis  so  com- 
mon in  infant  homes  and  liospitals. 


m.     LOCALIZED  PERIT0NITI8 

Subphrenic  Peritonitis. — The  general  peritoneum  covering  the  right  ind 
left  lobes  of  the  liver  may  be  involved  in  an  extension  from  the  pleura  of  rap- 
purative,  tuberculous,  or  cancerous  processes.  In  various  affections  of  the 
liver — cancer,  abscess,  hydatid  disease,  and  in  affections  of  the  gall-bUdder— 
the  inflammation  may  be  localized  to  the  peritoneum  covering  the  upper  sur- 
face of  the  organ.  These  forms  of  localized  subphrenic  peritonitis  in  tte 
greater  sac  are  not  so  important  in  reality  as  those  which  occur  in  the  lesw 
peritoneum.  The  anatomical  relations  of  this  structure  are  as  follows:  It 
lies  behind  and  below  the  stomach,  the  gastro-hepatic  omentum,  and  the 
anterior  layer  of  the  great  omentum.  Its  lower  limit  forms  the  upper  lijw 
of  the  transverse  meso-colon.  On  either  side  it  reaches  from  the  hepttic  to 
the  splenic  flexure  of  the  colon,  and  from  the  foramen  of  Winslow  to  the 
hilus  of  the  spleen.  Behind  it  covers  and  is  tightly  adherent  to  the  front  of 
the  pancreas.  Its  upper  limit  is  formed  by  the  transverse  fissure  of  the  lirer, 
and  by  that  portion  of  the  diaphragm  which  is  covered  by  the  lower  layer  of 
the  right  lateral  ligament  of  the  liver ;  the  lobus  Spigelii  lies  bare  in  th«  cit- 
ity.  The  foramen  of  Winslow,  through  which  the  lesser  communicates  with 
the  greater  peritoneum,  is  readily  closed  by  inflammation. 

Inflammatory  processes,  exudates,  and  haemorrhages  may  be  confined  en- 
tirely to  the  lesser  peritoneum.  The  exudate  of  tuberculous  peritonitis  may 
be  confined  to  it.  Perforations  of  certain  parts  of  the  stomach,  of  the  duode- 
num, and  of  the  colon  may  excite  inflanmiation  in  it  alone;  and  in  various 
affections  of  the  pancreas,  particularly  trauma  and  haemorrhage,  the  effusion 
into  the  sac  has  often  been  confounded  with  cyst  of  this  organ. 

Special  mention  must  be  made  of  the  remarkable  form  of  subphrenic 
abscess  containing  air,  which  may  simulate  closely  pneumothorax,  and  hence 
was  called  by  Leyden  ji^io-piiciiiiioihorax  subphrenicus.  The  affection  has 
been  thorou<i:hly  studied  by  Scheurlen,  Mason,  Meltzer,  and  Lee  Dickin5on. 
In  1 1'i  out  of  ITO  recorded  cases  tlie  cause  w^as  known.  In  a  few  inptancff. 
as  in  one  re[)()rted  by  Meltzer,  the  subphrenic  abscess  S(»emed  to  have  followed 
pneumonia.  Pyothorax  is  an  occasional  cause.  By  far  the  most  frequent 
condition  is  <rastric  ulcer,  which  occurred  in  SO  of  the  cases.  Duodenal  ulcer 
was  the  cause  in  (\  ])er  cent.  In  about  10  j)er  cent,  of  the  cases  the  appendix 
was  the  start inir-j joint  of  the  abscess.  Cancer  of  the  stomach  is  an  occasional 
cause.  Other  rare  caiis(  s  are  trainna,  which  was  present  in  one  of  my  cases* 
perforaiinn  of  an  he|)atic  or  a  renal  abscess,  lesions  of  the  spleen,  al)ficess,  and 
cysts  of  the  ])anereas. 

In  a  majority  of  all  tlie  cases  in  which  the  stomach  or  duodenum  i»  pe^ 
forated — sometimes,  inde<Ml.  in  the  cas*  s  following  trauma,  as  in  CaseSolttiJ 
series — the  abscess  contains  air. 
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The  symptoms  of  subphrenic  abscess  vary  very  considerably,  depending  a 
3d  deal  upon  the  primary  cause.  The  onset,  as  a  rule,  is  abrupt,  particularly 
en  due  to  perforation  of  a  gastric  ulcer.  There  are  severe  pain,  vomiting, 
en  of  bilious  or  of  bloody  material ;  respiration  is  embarrassed,  owing  to 
J  involvement  of  the  dia])hragm ;  tlien  tlie  constitutional  symptoms  occur 
Kxiiated  with  suppuration,  chills,  irregular  fever,  and  emaciation.  Subse- 
ently  perforation  may  take  place  into  the  pleura  or  into  the  lung,  with 
fere  cough  and  abundant  purulent  expectoration. 

The  perihepatic  abscess  beneath  the  arch  of  the  diaphragm,  whether  to  the 
;ht  or  left  of  the  suspensory  ligament,  when  it  does  not  contain  air,  is  almost 
variably  mistaken  for  empyema.  Kemarkable  features  are  superadded  when 
e  abscess  cavity  contains  air.  On  the  right  side,  when  the  abscess  is  in  the 
eater  peritoneum,  above  the  right  lobe  of  the  liver,  the  diaphragm  may  be 
tshed  up  to  the  level  of  the  second  or  third  rib,  and  the  physical  signs  on 
reufision  and  auscultation  are  those  of  i)neumothorax,  particularly  the  tym- 
nitic  resonance  and  the  movable  dulness.  The  liver  is  usually  greatly  de- 
esged  and  there  is  bulging  on  the  riglit  side.  Still  more  obscure  are  the 
m  of  air-containing  abscesses  due  to  perforation  of  the  stomacli  or  duode- 
im,  in  which  the  gas  is  contained  in  the  lesser  peritoneum.  Here  the  dia- 
ragm  is  pushed  up  and  there  are  signs  of  pneumotliorax  on  the  left  side. 

a  large  majority  of  all  the  cases  which  follow  perforation  of  a  gastric  ulcer 
e  effusion  lies  between  the  diaphragm  above,  and  the  spleen,  stomach,  and 
e  left  lobe  of  the  liver  below. 

The  prognosis  in  subphrenic  abscess  is  not  very  hopeful.  Of  the  cases  on 
mi  about  20  per  cent,  only  have  recovered. 

Appendicular. — The  most  frequent  cause  of  localized  peritonitis  in  the 
lie  is  inflammation  of  the  appendix  vermifonnis.  The  situation  varies  with 
p  position  of  this  extremely  variable  organ.  The  adhesion,  perforation,  and 
traperitoneal  abscess  cavity  may  be  within  the  pelvis,  or  to  the  left  of  the 
'dian  line  in  the  iliac  region,  in  the  lower  right  quadrant  of  the  umbilical 
rion — a  not  uncommon  situation — or,  of  course,  most  frequently  in  the 
M  iliac  fossa.    In  the  most  common  situation  the  localized  abscess  lies  upon 

psoas  muscle,  bounded  by  the  ca?cum  on  the  right  and  the  terminal  portion 
the  ileum  and  its  mesentery  in  front  and  to  the  left.  In  many  of  these 
P8  the  limitation  is  perfect,  and  post  mortem  records  show  that  complete 
ling  may  take  place  with  the  obliteration  of  tlie  appendix  in  a  mass  of 
1  scar  tissue. 

Pelvic  Peritonitis. — The  most  frequent  cause  is  inflammation  about  the 
PUS  and  Fallopian  tubes.  Puerperal  se[)tiea»mia,  gonorrluea,  and  tubereu- 
8  are  the  usual  causes.  The  tubes  are  the  starting-point  in  a  majority 
lie  cases.    The  flmbria?  become  adherent  and  closely  matted  to  the  ovary, 

there  is  gradually  ])roduced  a  condition  of  thickening  of  the  parts,  in 
ch  the  individual  organs  are  scarcely  recognizable.     The  tubes  are  dilated 

filled  with  cheesy  matter  or  pus,  and  there  may  be  small  abscess  cavities 
:he  l)road  ligaments.  Kupture  of  one  of  these  may  cause  general  |H»rito- 
««.  or  the  membrane  may  be  involved  by  extension,  as  in  tuberculosis  of 
!€  parts. 
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IV.    CHBONIC  PERirONITIB 

The  following  varieties  may  he  recognized : 

Local  adhesive  peritonitis,  a  very  common  condition,  which  occurs  par- 
ticularly about  the  spleen,  forming  adhesions  between  the  capsule  and  the 
diaphragm,  about  the  liver,  less  frecjuently  about  the  intestines  and  mesentery. 
Points  of  thickening  or  puckering  on  the  peritoneum  occur  sometimes  with 
union  of  the  coils  or  with  fibrous  bands.  In  a  majority  of  such  cases  the  con- 
dition is  met  accidentally  post  mortem.  Two  sets  of  symptoms  may,  howerer. 
be  caused  by  these  adhesions.  When  a  fibrous  band  is  attached  in  such  a  way 
as  to  form  a  loop  or  snare,  a  coil  of  intestine  may  j)ass  through  it.  Thus,  of 
the  295  cases  of  intestinal  obstruction  analyzed  by  Fitz,  63  were  due  to  this 
cause.  The  second  group  is  less  serious  and  comprises  cases  with  persistent 
abdominal  pain  of  a  colicky  character,  sometimes  rendering  life  miserable. 

Diffuse  Adhesive  Peritonitis. — This  is  a  consequence  of  an  acute  inflam- 
mation, either  simple  or  tuberculous.  The  peritoneum  is  obliterated.  On 
cutting  through  the  abdominal  wall,  the  coils  of  intestines  are  uniformly 
matted  to<rether  and  can  neither  be  separated  from  each  other  nor  can  thi' 
visceral  and  parietal  layers  be  distinguished.  There  may  be  thickening  of  the 
layers,  and  the  liver  and  spleen  are  usually  involved  in  the  adhesions. 

Proliferative  Peritonitis. — A]iart  from  cancer  and  tubercle,  which  produce 
ty[)ical  lesions  of  chronic  peritonitis,  the  most  characteristic  form  is  that  whidi 
may  be  described  under  this  heading.  The  essential  anatomical  feature  m 
great  thickening  of  the  peritoneal  layers,  usually  without  much  adhesion. 
The  cases  are  sometimes  seen  with  sclerosis  of  the  stomach.  In  one  instance 
I  found  it  in  connection  with  a  sclerotic  condition  of  the  caecum  and  the  first 
part  of  the  colon.  It  is  not  uncommon  with  cirrhosis  of  the  liver.  In  the 
inspection  of  a  ease  of  this  kind  there  is  usually  moderate  effusion,  more  rarely 
extensive  ascites.  The  peritoneum  is  opaque  white  in  color,  and  everywhere 
thickened,  often  in  patclies.  The  omentum  is  usually  rolled  and  forms  a 
thickened  mass  transversely  placed  between  the  stomach  and  the  colon.  The 
peritoneum  over  tlie  stoniarh,  intestines,  and  mesenter}'  is  sometimes  ^rrcatly 
thickened,  '^ilie  liver  and  spleen  may  simply  be  adherent,  or  there  is  a  eon- 
diliou  of  chronic  jxTihepatitis  or  perisplenitis,  so  that  a  layer  of  firm,  ahnost 
gristly  connective  tissue  of  from  one- fourth  to  half  an  inch  in  thickness  encir- 
cles these  or<rans.  Usually  the  volume  of  the  liver  is  in  consequence  jrreatly 
re<luce(l.  Tiie  gastro-hepatie  omentum  may  be  constricted  by  this  new  gro^lh 
and  the  calibre  of  the  portal  vein  much  narrowed.  A  serous  effusion  maybe 
j)resent.  On  account  of  tlie  adhesions  wliich  form,  the  peritoneum  may  be 
divided  into  three*  or  four  diirerent  sacs,  as  is  more  fully  described  under  the 
tuberculous  peritonitis.  In  tliese  coses  the  intestines  are  usually  free,  though 
tiie  mesentery  is  greatly  shortened.  There  are  instances  of  chronic  peritonittf 
in  which  the  mesentery  is  so  shortened  by  this  proliferative  change  that  the 
intestines  form  a  hall  not  lar^'cr  than  a  cocoanut  situated  in  the  middle  liB<*» 
and  after  the  removal  of  the  cxudjitiim  can  be  felt  as  a  solid  tumor.  The 
intestinal  wall  is  gi-eatly  thickened  and  the  mucous  membrane  of  the  iN*]" 
is  thrown  into  folds  like  the  valviihe  ronniventc*s.  This  proliferative  p^^'' 
tonitis  is  found  frequently  in  the  siil)jeels  of  chronic  alcoholism.     In  CBiSCS  ot 
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^oDtintied  a?citcs  tlir  sltous  surfaces  jl^l"  our  ally  Ijolujiip  tliicki'iud  iind  pro- 

t  ail  iipacpje,  rleail  wliHt^  color.  This  ermilition  js  ubtierved  espeeiaUy  in 
Bpatic  cirrhosis,  hut  attends  tinrmrR,  ehrunir  pussive  cODgustirm,  etc. 

In  fill  forms  of  cliranie  jieritoniti^  a  frielion  mny  bp  felt  it&ually  in  the 
pper  zone  of  the  abdomen.  PolyorrhonieniHs^  polyserositis,  genunil  chronic 
lfliminiHti<m  of  tlie  R^roiiB  un'inhmius,  ('(mcMto^B  discjis^e  (as  the  Italians  call 
)  may  oc-cur  with  this  form  as  ucll  as  in  tfie  tubercnlon^  variety.  The  peri- 
irrliuni  and  both  pleura*  may  be  involved. 

In  fome  instances  of  chronic  peritonitis  the  membrane  present <  inmiernns 
Kxlular  ibiekenings,  wliich  may  he  mistaken  for  tiihenles,     J,   V.  Pavne  <le- 

iW  a  esse  of  this  Kirt  aBsoeiated  with   disseminated  ^miwtlis  tbroii^^hoiit 

» liver  which  were  not  cancerous.     It  has  been  sug^'csted  that  some  of  the 
of  tnl>erculou8  peritonitis  cured  by  o|>eration  have  been  of  this  nature, 

it  liifitologieal  exanunatioo  wouhl,  as  a  rule,  readily  determine  between  the 
lOnditionR  Jliura,  in  Jajjau.  has  reperted  a  case  in  which  these  nodules  con- 
limnl  the  ova  of  a  parasite.    One  case  has  been  reported  in  which  the  exciting 

m*  was  regarded   as  cliolesterin  plates,  which   were  contained  wnthin  the 

^mtlomatous  nodules. 
Clironic  Haemoirha^c  Peritonitis. — BlofH^stained    effusions    in   the   peri- 

MMm  occur  particularly  in  cancerous  and  tuberculous  <]iscase.  A  clironic 
nilamination  analogous  to  the  ha^morrhagic  pachymeningitis  of  the  hrain  was 
bciiljt'd  first  by  Virehow,  and  is  localized  most  commonly  in  the  jjelvis, 
JB.vtT^  of  new  connective  tissue  form  on  the  surface  of  the  peritonenm  with 

rge  wide  vessels  from  which  hamiorrbage  occurs.  This  is  repeated  from 
ilae  to  time  w^ith  the  formation  of  regular  layers  of  lia?morrhagic  effusion, 
tis  rarely  diffuse,  more  commonly  cireinuscrihed.    Probal^ly  the  spontaneous 

ritoneal  haemorrhage  with  the  features  of  an  "acute  abdomen"  (Chnrch- 
jjLDj  rnav  represent  the  primarv  form  of  this  rare  condition, 

I' 
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Tuberculous  Pcritonitia. — Thit;  has  already  been  considered* 
Cwicer  of  the  Peritoneum* — Although,  as  a  rule,  secondary  to  disease  of 
Ih'  j'tnmach.  liver,  or  ]>ch  ic  organs,  cases  of  primary  cancer  have  been  de- 
tTilnd.  It  is  probable  that  the  so-called  priuiary  cancers  of  the  serous  mem* 
'fiUi^  are  endotbclionuita  an<l  not  earcinoniata.  Seeomlary  malignant  fierito* 
itis  occurs  in  conntrtiou  witli  all  forms  of  cancer,  [t  is  usually  character izt^l 
r«  number  of  round  tumors  scattered  over  the  entire  peritoneum,  sometimes 
to^n  and  miliary,  at  otfier  times  large  and  nodular*  with  imckered  centres. 
J>e  disease  most  eommf^nly  starts  froTu  the  stomach  or  tlie  ovaries.  The 
leatum  is  indurated  and,  as  in  tuberculous  peritonitis,  ffjrms  a  mass  which 
fe  transversely  across  the  tipper  portion  of  the  abdomen.  Primary  malig- 
int  disease  of  the  peritonaeum  is  extremely  rare.  Colloid  is  said  to  have 
urred,  forming  e  norm  on  s  masses,  which  in  one  ease  weighed  over  100 
Pnmk.  Cancer  of  this  nuMnbrane  spreads,  either  by  the  detachment  of  small 
irtidi»«  which  are  ctirried  in  the  lymph  currents  and  by  the  movements  to 
Mant  parts,  or  hy  contact  of  op|>os(ng  surfsices.  It  occurs  more  frequently  in 
feju^^bMU  in  men*  and  more  cmumouly  at  the  later  period  of  life. 
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I'he  diagnosis  of  cancer  of  tlie  peritoneum  is  easy  with  a  history  of  a  kal 
malignant  disease ;  as  when  it  occurs  with  ovarian  tumor  or  with  cancer  of 
the  pylorus.  In  ca^es  in  which  there  is  no  evidence  of  a  primary  lesion  the 
diagnosis  may  be  doubtful.  The  clinical  picture  is  usually  that  of  chronic 
ascites  with  progressive  emaciation.  There  may  be  no  fever.  If  there  i* 
much  effusion  nothing  definite  can  be  felt  on  examination.  After  tipping, 
irregular  nodules  or  the  curled  omentum  may  be  felt  lying  transversely  aen«t 
the  upper  portion  of  the  abdomen.  Multiple  nodules,  if  large,  indicate  cancer, 
particularly  in  persons  above  middle  life.  Nodular  tuberculous  peritonitis  is 
most  frequent  in  ehihlren.  The  presence  about  the  navel  of  secondary  nodules 
and  indurated  masses  is  more  common  in  cancer.  Inflammation,  suppuration, 
and  the  discharge  of  pus  from  the  navel  rarely  occur  except  in  tuberculous 
disease.  Considerable  eulnrgcment  of  the  inguinal  glands  may  be  present  in 
cancer.  The  nature  of  the  fluid  in  cancer  and  in  tubercle  may  be  much  alike. 
It  may  be  ha^morrhagic  in  both;  more  often  in  the  latter.  The  histologicil 
examination  in  cancer  may  show  large  multinuclear  cells  or  groups  of  ceUft- 
the  sprouting  cell-groups  of  Foulis — which  are  extremely  suggestive.  The  col- 
loid cancer  may  produce  a  totally  different  picture;  instead  of  ascitic  fluid, the 
abdomen  is  occupied  by  the  semi-solid  gelatinous  substance,  and  is  firm,  not 
fluctuating. 

And,  lastly,  there  are  instances  of  echinococci  in  the  peritoneum  which 
may  simulate  cancer  very  closely. 


VI.    ASCITES 

( HydrO'peritoneum) 

Definition. — The  accumulation  of  serous  fluid  in  the  peritoneal  cavity. 

Etiolog^y. — Local  C'ausks. — (a)  Chronic  inflammation  of  the  iK'ritoneum, 
either  simple,  cancerous,  or  tuberculous,  (h)  Portal  obstruction  in  the  ter- 
minal branch(»s  within  the  liver,  as  in  cirrhosis  and  chronic  passive  congestion, 
or  by  compression  of  the  vein  in  the  gastro-hepatic  omentum,  either  by  pr^ 
liferative  peritonitis,  by  new  growths,  or  by  aneurism,  (r)  ThromlKwia  of  tiw 
jjortal  vein.  ((/)  Tumors  of  the  abdomen.  The  solid  growths  of  the  ovaries 
may  cause  considerable  ascites,  which  may  completely  mask  the  true  condition. 
It  is  important  to  bear  in  mind  this  possibility  in  the  obscure  ascites  of 
women.  The  condition  is  not  infrequent,  as  1  saw  four  cases  due  to  thiscinse 
in  11)11.  The  enlarged  spleen  in  leukaemia,  less  commonly  in  malaria,  maybe 
associated  with  recurring  ascites. 

Genehal  Caisks. — The  ascites  is  ])art  of  a  general  dropsy,  the  resnlt  of 
mechanical  effects,  as  in  heart-disease,  chronic  emphysema,  and  sclerosis  of  the 
lung.  In  cardiac  lesions  the  effusion  is  sometimes  confined  to  the  peritoneum, 
in  which  case  it  is  due  to  sec(mdary  changes  in  the  liver,  or  it  has  been  «n|f" 
gested  to  be  connected  with  a  failure  of  the  suction  action  of  this  orfjan  ^J 
which  the  peritoneum  is  kept  dry.  Ascites  occurs  also  in  the  dropsy  of  Brigm* 
disease,  and  in  hydra^mio  states  of  the  blood. 

Symptoms. — A  gradual  uniform  enlargement  of  the  abdomen  is  the  cbt^ 
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ristic  symptom  of  ascites.  The  physical  signs  are  usually  distinctive. 
Inspection. — According  to  the  amount  of  fluid  the  abdomen  is  ])rotuber- 
and  flattened  at  the  sides.  With  large  effusions,  the  skin  is  tense  and 
r  present  the  linese  albicantes.  Frequently  the  navel  itself  and  the  parts 
it  it  are  very  prominent.  In  many  cases  the  superficial  veins  are  enlarged 
a  plexus  joining  the  mammary  vessels  can  be  seen.  Sometimes  it  can  be 
imiined  by  pressure  on  these  veins  that  the  current  is  from  below  upward, 
wrae  instances,  as  in  thrombosis  or  ol)literation  of  the  portal  vein,  these 
>rficial  abdominal  vessels  may  be  extensively  varicose.  About  the  navel 
ases  of  cirrhosis  there  is  occasionally  a  large  bunch  of  distended  veins,  the 
ailed  caput  Medusa.  The  heart  may  be  displaced  upward. 
(6)  Palpation. — Fluctuation  is  obtained  by  placing  the  fingers  of  one 
d  upon  one  side  of  the  abdomen  and  by  giving  a  sharp  tap  on  the  opposite 
with  the  other  hand,  when  a  wave  is  felt  to  strike  as  a  definite  shock 
inst  the  applied  fingers.  Even  comparatively  small  quantities  of  fluid 
'  give  this  fluctuation  shock.  When  the  abdominal  walls  are  thick  or  very 
an  assistant  may  place  the  edge  of  the  hand  or  a  piece  of  cardboard  in 
it  of  the  abdomen.  A  different  procedure  is  adopted  in  palpating  for  the 
1  organs  in  case  of  ascites.  Instead  of  ])lacing  the  hand  flat  upon  the 
omen,  as  in  the  ordinary  method,  the  pads  of  Ihe  fingers  only  are  placed 
itly  upon  the  skin,  and  then  by  a  sudden  de])res8ion  of  the  fingers  the  fluid 
lisplaced  and  the  solid  organ  or  tumor  may  be  felt.  By  this  method  of 
pping"  or  displacement,  as  it  is  called,  tlie  liver  may  l)e  felt  l)elow  the 
al  margin,  or  the  spleen,  or  sometimes  solid  tumors  of  tlie  omentum  or 
•stine. 

(c)  Percussion. — In  the  dorsal  position  with  a  moderate  quantity  of  fluid 
the  peritoneum  the  flanks  are  dull,  while  the  umbilical  and  epigastric 
ions,  in  which  the  intestines  float,  are  tympanitic.  This  area  of  clear 
inance  may  have  an  oval  outline.  Having  obtained  the  lateral  limit  of  the 
1088  on  one  side,  if  the  patient  turns  on  the  op])osite  side,  the  fluid  gravi- 
•8  to  the  dependent  ])art  and  the  uppermost  flank  is  now  tympanitic.  Jn 
lerate  effusions  this  movable  dulness  changes  greatly  in  the  different  pos- 
«.  Small  amounts  of  fluid,  probably  under  a  litre,  would  scarcely  give 
able  dulness,  as  the  pelvis  and  the  renal  regions  hold  a  considerable  quan- 
.  In  such  cases  it  is  best  to  place  the  patient  in  the  knee-elbow  position, 
na  dull  note  will  be  determined  at  the  most  dependent  portion.  By  care- 
attention  to  these  details  mistakes  are  usually  avoided. 
Differential  Diagnosis. — The  following  are  among  the  conditions  which 
be  mistaken  for  dropsy:  Ovarian  tumor,  in  which  the  sac  develops,  as  a 
,  unilaterally,  though  when  large  it  is  centrally  placed.  The  dulness  is 
Tier  and  the  resonance  is  in  the  flanks,  into  which  the  intestines  are 
led  by  the  cyst.  Examination  per  raginam  may  give  important  indica- 
p.  In  those  rare  instances  in  which  gas  develo[)s  in  the  cyst  the  diagnosis 
be  very  difficult.  Succussion  has  been  obtained  in  such  cases.  A  Jistnuled 
der  may  reach  above  the  umbilicus.  In  such  instances  some  urine  dribbles 
y,  and  suspicion  of  ascites  or  a  cyst  is  occasionally  entertained.  I  once 
a  trocar  thrust  into  a  distended  bladder,  which  was  supposed  to  be  an 
•ian  cyst,  and  it  is  stated  that  John  Hunter  tapped  a  bladder,  suj)posing  it 
«  ascites.     Such  a  mistake  should  be  avoided  by  careful  catheterization 
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prior  to  any  f^pfTfiiive  procedures.     And  lastly,  there  are  large  pancmtteV 
hydatid  e\>ts  in  the  abdnnirn  wliirli  may  siuudate  aticiteg.  I 

Nature  of  the  Ascitic  Fluid, — I'simlly  this  is  a  clear  serum,  light  vella 
in  the  ascites  of  ana'riiia  and  Briglit's  disease,  often  darker  in  color  in  cirrhP 
gis  of  the  liver.  The  speciiie  gravity  is  low,  Beldom  more  than  l.niO  or  IMVk 
whereas  in  the  fluid  of  ovarian  evsts  or  chronic  peritonitis  the  speeifie  . 
is  over  1.015.  It  is  albiuuinous  and  eometinies  coagulates  spontaiit  . 
Dock  has  called  attention  to  the  itii  porta  nee  of  the  etudy  of  the  cells  in  the 
exudate.  In  caiieer  very  eJmraeteristic  fornix,  with  nuclear  figures,  iTijty  ^ 
found.  Ha^morrliagic  etriision  U'iiially  occurs  in  cancer  ami  tube  realm*,  and 
occasionally  in  cirrhoBis.  I  have  already  referred  to  the  instances  of  hjrn*- 
orrhagie  etfusion  in  connection  with  ru[)t tired  tubal  pregnancy. 

('iiYLors   AscTTKS. —  ()(  the   cases   tahtjlated  hy  MacKenzie,   Walli:?.  iml 
Seholberg,  HI  were  in  association  with  tninnrs.  Hi  with  the  infection.-, 
tuhcreidosie,  37  in  associalimi  with  allVcti(»ns  of  tlie  ihfiracie  duet  an 
phatic  system,  and  78  in  connection  i^ith  ;£cneral  dieeageft  such  as  cirrbutv 
of  the  liver,  cardiac  disease,  nephritis,  amyloid  disease,  and  tliromboi^is  of 
l)lood-vessels.     In   a  certain   uiindHT  of  cases  the  cause  of  the  condition 
unknown.    Quincke  recognized  that  there  were  two  ty[>es,  one  in  which  tliflf 
was  a  true  milky  or  fatty  flidd,  the  other  in  which  the  turbidity  i»  doc  li> 
fatty  degeneration  of  cells  or  in  chemical  suiistances  of  a  non-fatty  uAlurc 
The  fluid  of  the  true  chylous  ascites  is  yellowish-white  in  color,  *  ^ 
fat  globnles,  a  creamy  layer  c<ilh  cts  on  standing,  the  HjM^eific  gravir 
exeetds  L(n2,  and  the  fat  content  is  high.    As  a  rule,  it  ti»nds  to  aci'umuiatr 
rapidly  and  large  an)ounts  may  be  removed.     The  fluid  of  pgeado-chyl^n* 
ascites  is  milky  white,   the  opacity  often   may  vary  at  dilTercnt  tappini^ 
Mieroscoj)ically  tliere  are  unmy  fine  refraetile  granules,  but  they  do  n  ' 
reactions  for  fat,  the  celhdar  elements  may  be  nunierous,  and  a  creaniy 
rarely  forms.     The  sjiecific  gravity  is  less  than  1,012,  and   tfve  total  m\\k 
rarely  exceed  2  pvr  cent.     The  fat  content  is  low.     I^eeithin  comhimtl  vil 
ghiludin  appears  to  he  the  cause  of  the  opalescence.    The  authors  fnmi  wl 
I  have  f|uotcd  conclude  that  milky  ascites  is  characteristic  of  no  specific 
bid  lesion.     The  prognosis  is  usually  grave. 

Treatment  of  the  Previous  Conditians.— (ri)    Acutk    PEnrroxtTis.— 
is  enjoined  upon  the  patient  by  the  severe  pain  which  follows  the  ^hV^i 
movement,  and  he  should  be  pro])ped  in  the  position  which  gives  liiui  grt-al 
relief.     Whether  morphia  should  be  given  will  depend  upon  the  cauec 
the  jmin  of  appendicitis  and  of  perforation  in  typhoid  fever  it  is  best  to 
an  ice-bag  and  withhold  the  drug.    Late  in  the  disease  and  in  hopeless 
tions  it  may  be  given  freely.    Tlie  opium  treatment  so  strongly  advocated 
the  late  Alonzo  Clark  has  gone  out  of  vogue. 

Local  applications — the  ice-bag,  hot  turpentine  stupe^^  or  cloths  wnroJ 
out  of  ice-water — may  be  laid  upon  the  abdomen. 

7^he  question  of  the  use  of  purgatives  in  ]>eritonitis  has  of  late  been 
discussed.  Theoretically  it  afipears  correct  to  give  salines  in  conci 
form,  which  cause  a  rapid  and  profuse  exosmosis  of  serum  from  the  intesti 
vessels,  relieving  the  congestion  and  reducing  the  oedema,  wdiich  is  one  mp^ 
tant  factor  in  causing  the  meteorism.  It  is  also  urged  that  the  increa«fJ 
peristalsis  prevents  the  fornmtion  of  adhesions.     In  reading  the  reports  ot 
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hes?o  successful  cases,  one  is  not  always  convinccfl,  however,  that  peritonitis 
ctnally  existed.  Still,  in  oases  of  acute  peritonitis  due  to  extension  or  follow- 
Dg  operation  or  in  septic  conditions  the  judgment  of  many  careful  men  is 
lecidedly  in  favor  of  the  use  of  salines.  The  majority  of  cases  of  peritonitis 
fhich  come  under  the  care  of  the  physician  follow  lesions  of  the  abdominal 
riscera  or  are  due  to  perforation  of  ulcer  of  the  stomach,  the  ileum,  or  the 
ippendix.  In  such  cases,  particularly  in  the  large  group  of  aj)pendix  cases,  to 
rive  saline  purgatives  is,  to  say  the  least,  most  injudicious  treatment.  In 
these  instances  rectal  injections  should  be  employed  to  relieve  the  large  bowel. 
Xo  symptom  in  acute  peritonitis  is  more  serious  than  the  tympanites,  and 
none  is  more  difficult  to  meet.  The  use  of  the  long  tube  and  injections  con- 
taining turpentine  may  l)e  tried.     Drugs  by  the  mouth  can  not  be  retained. 

For  the  vomiting,  ice  and  small  quantities  of  soda  water  may  be  employed. 
The  patient  should  be  fed  on  milk,  but  if  the  vomiting  is  distressing  it  is  best 
not  to  attempt  to  give  food  by  the  mouth,  but  to  use  small  nutrient  enemata. 
In  all  cases  it  is  best  to  have  a  surgeon  in  consultation  early  in  the  disease, 
as  the  question  of  operation  may  come  up  at  any  moment.  In  the  acute  forms 
of  tuberculous  peritonitis  operative  measures  aj)pear  to  be  more  hopeful,  but 
they  are  not  always  successful. 

(6)  Chronic  Peritonitis. — For  the  cases  of  chronic  proliferative  perito- 
nitis ver\'  little  can  be  done. '  The  treatment  is  practically  that  of  ascites.  In 
all  these  forms,  when  the  distention  becomes  extreme,  tapping  is  indicated. 
The  treatment  of  tuberculous  peritonitis  has  fallen  largely  into  the  hands  of 
the  surgeons,  but  the  results  depend  on  the  stage  at  which  the  operation  is 
performed  and  the  variety  of  the  disease.  With  ascites  the  outlook  is  good; 
but  when  thc^e  are  tuberculous  tumors  and  many  adhesions  the  results  arc 
not  very  satisfactory.  Maurice  Richardson,  in  a  child  aged  five,  with  a  sus- 
pecte<l  appendicitis  (tumor,  etc.),  found  the  symptoms  to  be  due  to  enlarged, 
tuberculous  mesenteric  glands,  which  were  removed,  and  the  boy  remained 
well  five  years  after  the  operation. 

(f)  Ascites. — The  treatment  depends  somewhat  on  the  nature  of  the  case. 
In  cirrhosis  early  and  rej)eatod  tapping  may  give  time  for  the  establishment 
of  the  collateral  circulation,  and  tcm])orary  cures  have  followed  this  procedure. 
P»'mianent  drainage  with  Southey's  tube,  incision,  and  washing  out  the  peri- 
toneum have  also  l)een  practiced.  In  the  ascites  of  cardiac  and  renal  disease 
the  cathartics  an?  most  satisfactory,  particularly  the  bitartrate  of  potash,  given 
«h»ne  or  with  jala]),  and  the  lar^e  doses  of  salts  given  an  hour  before  break- 
M  with  as  little  water  as  possi})le.  These  sometimes  cause  rapid  disappear- 
ance of  the  effusion,  but  they  arc  not  so  successful  in  ascites  as  in  pleurisy  with 
'^Tusion.  The  stronger  cathartics  may  sometimes  be  necessary.  The  ascites 
^ormino:  part  of  the  general  anasarca  of  Bright's  disease  will  receive  consider- 
ation under  another  section. 


SECTION   VI 
DISEASES  OP  THE  RESPIRATORY  SYSTEM 

A.    DISEASES  OF  THE  NOSE 
I.    AUTXTMNAL  CATARRH 

{II ay  Fever) 

Definition. — An  affection  of  tlie  upper  air-passages,  often  associated  with 
asthmatic  attacks,  due  to  the  action  of  the  pollen  of  certain  grasses  and  plinU 
upon  a  hypersensitive  mucous  memhrane. 

Etiology. — This  affwtion  was  first  described  in  1819  by  Bostock,  wim 
called  it  caiarrhm  (psiiviui,  Morrill  Wyman,  of  Cambridge,  Mas:!.,  wrote i 
monotjraph  on  the  subject,  and  described  two  forms,  the  "June  cold,''  or  *^iif 
cold/'  which  comes  on  in  the  sj)ring,  and  the  autumnal  form,  which,  in  the 
United  States,  comes  on  in  Au<j:ust  and  Septeml)er,  and  never  persists  after  i 
severe  frost.  In  the  Southern  States  cases  occur  all  through  the  year.  Iti« 
more  common  in  America  and  in  Great  Britain  than  on  the  Continent.  The 
disposition  to  the  disease  is  hereditary.  Women  are  more  subject  to  it  thin 
men.  Young  and  middle-aged  persons  arc  most  often  attacke<l.  The  ten- 
dency lessens  as  age  advances.  Dwellers  in  cities  are  chiefly  attacked.  The 
educated  and  highly  nervous  are  most  susceptible.  The  disease  affwts  certain 
families,  and  Beard  found  an  hereditary  factor  in  33  per  cent,  of  his  cast'?. 
A  morbid  sensitiveness  of  the  nasal  mucosa  is  present  in  many  cases. 

T\\e  disease  must  be  differentiated  from  nervous  coryza  (which  has  been 
induced  by  suggestion)  and  from  the  attacks  of  irritation  of  the  nasal,  con- 
junctival, and  bronchial  mucous  membranes  excited  by  the  odor  of  a  horse, 
or  of  the  "harmless  necessary  cat." 

Dunbar's  researches  hav(»  ])laced  the  etiology  of  the  disease  on  a  scientific 
basis.  He  has  shown  that  there  is  but  one  cause,  the  pollen  of  grasses  and 
certain  plants.  The  pollen  of  about  130  different  plants  has  now  been  exam- 
ined, of  which  that  of  25  grasses  and  of  only  7  other  kinds  of  plants  exert  a 
definite  action.  The  pollen  of  rye  is  the  most  ac^tive.  Dunbar  and  his  stn- 
dents  have  found  that  the  severity  of  hay-fever  attacks  is  in  direct  proportion 
to  the  quantity  of  po]l(»n  pr(»s(»iit  in  the  atmosphere.  In  |)ersons  j)redi8po8e« 
to  the  dis<'ase  the  pollen  applied  to  the  conjunctiva?  or  nasal  mucosa  excites 
characteristic  attacks.  Tie  has  isolated  a  jieculiar  poison  of  an  albuminoid 
nature  from  the  ])()nen.  It  is  so  jiowerful  that  .000025  milligram  excite 
irritation  in  the  conjunctiva  of  a  susce])tible  subject.  Tliis  is  the  amount  of 
toxin  which  corrcijj)()nds  to  two  or  three  jiollen  grains.    It  is  entirely  witbon* 
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uence  on  normal  persons.    In  larger  doses  severer  attacks  are  caused,  and, 
ected  Bubeutaneously,  it  has  been  followed  by  very  unpleasant  symptoms. 

has  succeeded  in  obtaining  an  antitoxin  by  injecting  the  poison  into  ani- 
ls. It  is  capable  of  cutting  short  attacks  of  ordinary  hay  fever. 
Symptoms. — These  are,  in  a  majority  of  the  cases,  very  like  those  of  ordi- 
ry  corjza.  There  may,  however,  be  much  more  headache  and  distress,  and 
Me  patients  become  very  low-spirited.  At  the  outset,  or  even  daily  through- 
t  the  attack,  sneezing  ^ay  be  frequent.  Cough  is  a  common  symptom  and 
ay  be  very  distressing.  Paroxysms  of  asthma  may  occur  indistinguishable 
om  the  ordinary  bronchial  form.  The  two  conditions  may  indeed  alternate, 
e  patient  liaving  at  one  time  an  attack  of  common  hay  fever  and  at  another, 
ider  similar  circumstances,  an  attack  of  bronchial  asthma. 

Trettment. — ^This  may  be  comprised  under  four  heads:  First,  remedies 
ay  Ikj  given  to  im])rove  the  stability  of  the  nervous  system — such  as  arsenic, 
loephonis,  and  strychnia.  Secondly,  climatic.  Dwellers  in  the  cities  of  the 
tUntic  seaboard  and  of  the  Central  States  enjoy  complete  immunity  in  the 
dirondacks  and  White  Mountains.  As  a  rule  the  disease  is  aggravated  by 
»idence  in  agricultural  districts.  The  dry  mountain  air  is  unquestionably 
le  best ;  there  is  no  general  rule,  and  there  are  cases  which  do  well  at  the 
tside.  Thirdly,  the  thorough  local  treatment  of  the  nose,  particularly  the 
e?tniction  of  the  vessels  and  sinuses  over  the  sensitive  areas.  Fourthly,  the 
ititoiin  treatment  of  Dunbar  in  suitable  cases  gives  excellent  results  when 
sed  as  a  prophylactic.  Owing  to  the  peculiar  nature  of  the  disease  and  the 
)iistant  reinfection  of  the  mucous  membranes  by  pollen  on  exposure  to  the 
itride  air,  it  is  advised  to  sleep  with  the  windows  closed  and  to  apply  the 
mm  in  the  morning  before  rising  both  to  eyes  and  nose,  and  again  during 
»  day  if  the  slightest  irritation  is  felt  in  the  conjunctiva?  or  nasal  mucous 
lembranes.    The  rollaniin  of  Dunbar  is  now  "on  the  market.^' 
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Etiology. — Bleeding  from  the  nose  may  result  from  local  or  constitutional 
nditions.  Among  local  causes  may  be  mentioned  traumatism,  small  ulcers, 
eking  or  scratching  the  nose,  new  growths,  and  the  presence  of  foreign 
dies.  In  chronic  nasal  catarrh  bleeding  is  not  infrequent.  The  blood  may 
me  from  one  or  both  nostrils.    Tlic  flow  may  be  profuse  after  an  injury. 

Among  general  conditions  with  which  nose-bleeding  is  associated,  the  fol- 
ding are  the  most  im|>ortant :  It  occurs  in  growing  children,  particularly 
«ut  the  age  of  pul)erty;  more  fre(|uently  in  the  delicate  than  in  tlie  strong 
d  vigorous.  There  is  a  family  form  in  which  many  members  in  several 
Derations  are  affected.  I  have  described  a  remarkable  hereditary  multiple 
w^'ectasis,  a  8|)ecial  feature  of  which  is  recurring  epistaxis.  The  disease 
s  nothing  to  do  with  ha^mo|)liilia,  with  which  it  has  been  confounded.  The 
*^ing  occurs  from  the  telangiectasis  in  Uie  nasal  mucosa,  and  from  those 
the  lips,  tongue,  and  skin.  A  severe  anaemia  may  be  caused  by  the  loss 
blood. 

Epistaxis  is  a  very  common  event  in  ])ersons  of  so-called  plethoric  habit, 
tt  stated  scHuetimes  to  })rec(»de,  or  to  indicate  a  liability  to,  apoplexy.    In 


C14 


DISEASES   OF   THE   KESPIIUTORY    SYSTEM 


e  iad 


venous  engor^emeDt  epiFtaxis  is  not  common  and  there  may  be  a  most  oxt 
^rade  of  cyanosis  without  its  ix^cwrrtnco.  It  is  frequent  in  cirrhosis  hejii 
In  balloon  and  niouotain  a^cenyions,  in  the  very  rarefied  atmosphere,  i] 
rhage  from  tlte  nose  is  a  common  event.  In  hjemophilia  the  no&e  ranks 
of  the  mucous  nieudiranes  from  which  bleeding  arises.  It  occurs  in  all  h\ 
of  chronic  anaemias,  in  clironie  interstitial  nephritis,  and  in  cirrhosis  of 
liver.  It  precedes  the  onset  of  certain  fevers,  more  particularly  typhoid,  witli 
wbicli  it  seems  associated  in  a  special  manner*  Vicarious  epistaxis  Im^  Wn 
deseriberl  in  cases  of  suppression  of  the  menses.  Lastly,  it  is  said  to  be  brought 
on  by  certain  psychical  impressions,  but  the  observations  on  this  |>oint  are  M 
trustworthy.  Hie  blood  in  epistaxis  results  from  capillar}^  onzmg  or  diapL-dc-ik 
The  mucous  membraoc  is  deeply  confrested  and  there  are  often  capillary  angi* 
omata  situated  usually  in  the  respiratory  portion  of  the  nostril  and  upon  the 
cartilaginous  septum. 

Symptoms. — >S|]ghi  ha^morrbage  is  not  associated  with  any  8p«?cial  featnftl 
Wlien  the  bleeding  is  protrai'trd  the  patients  have  the  more  serious  manifest** 
tions  of  loss  of  hlood.     In  the  slow  dripping  which  takes  place  in  some 
stances  of  haunophilia.  there  may  be  foruierl  a  remarkable  blood  tumor 
jceting  from  one  nostril  and  extending  even  below  the  mouth. 

Heath  from  ordinary  efiista.xis  is  very  rare.  The  more  blood  is  ln?t  tlx* 
greater  is  the  tendency  to  clotting  with  spontaneous  cessation  of  the  blef?fimi:- 

Diagnosis.^ — The  diagnosit^  is  usually  easy.  One  point  only  need  be  mtn- 
tlonrd  ;  nauiely,  that  bleeding  from  the  posterior  nares  occasionally  o^x^wh 
duriug  sleep  and  the  blond  trickles  into  the  jtharynx  and  may  ]»e  swallnwc^l  1^ 
voijiitefb  it  may  he  confounded  with  hiematemesis ;  or,  if  coughed  up,  wii^ 
luemofitysis. 

Treatment.— In  a  majority  of  the  cases  the  fjlecding  ceases  of  itsi^lf.  Y\ 
ous  !^ini|ib"  measures  may  be  employed,  such  as  holding  thi*  aruis  afwvf 
head,  the  application  of  iee  to  the  nose,  or  the  injection  of  (*old  or  hot  wiitrf 
into  the  nostrils.  Astringents,  such  as  zinc,  alum,  or  tannin,  may  be  Oitt 
and  the  tincture  of  the  fiercldoride  of  iron,  diluted  with  ice-water,  may 
introduced  inU»  the  nostrils.  If  the  b!ei'<ling  comes  from  an  ulcerated  mttt 
an  attempt  sliould  he  made  to  apply  chromic  acid  or  the  cautery.  If  the  Wo 
ing  is  at  all  severe  and  oijstinate,  the  posterior  nares  should  be  plugged.  '1 
of  the  patients  with  epistaxis  aud  spider  angiomata  of  the  skin  and  nim-a 
meudirancs  used  a  linger  of  a  rubber  glove  with  a  small  rubber  tul»e  and  ?trt 
cwk  by  which  he  eould  dilate  the  gb»ve  linger,  iusiTted  into  the  nostril* 
so  effectually  control  the  bleeding.  The  inhalation  of  carbonic-acid  ga^  inaj 
tried  or  a  solution  of  gelatine  or  of  adrenalin  injected  into  the  nostriL 


B.     DISEASES  OF  THE  LARYNX 

I    ACUTE    CATARRHAL    LARYNGITIS 

This  may  come  on  as  an  independent  alTection  or  in  association  vithj** 
era!  catarrh  of  the  upj>er  respir^iiory  passjiges. 

Etiology. — Many  cases  are  due  to  catching  cold  or  to  overuse  of  the  vwc*! 
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on  in  ronsequence  of  the  inlinktion  .of  irritatiuj^  ^^ases.  "It  may 
ur  in  the  genrral  catarrh  aKsocintol  wiUi  inthirnza  mihI  oiejL^lcs.  Very 
frere  lan'ngitis  h  excited  by  traumatism,  eitlier  injuries  from  without  or  the 
jflgment  of  foreign  bodies.  It  may  be  caused  hy  the  action  of  very  hot  iir|uids 
corrosive  poii9nns» 

Symptoms* — Tbere  is  a  ?enso  of  tiek liner  refcrrcil  to  the  lar^tix;  tlic  cold 
iiritaU's  and,  nwinrj  to  the  inerejiBed  Bfiisil>ility  of  tlie  iiuieoiis  memlmine, 
»iict  of  inspiration  may  he  painful.  There  h  a  dry  eou^h,  and  the  voice  is 
tered.  At  first  it  is  simply  liusky,  but  soon  phonatJon  becomes  painfiib  and 
illy  the  voice  may  be  conipletely  lost.  In  adults  tiic  respirations  are  not 
Ipreaised  in  frefjuuoey,  but  in  children  dyspnfra  is  not  uncommon  and  may 
mv  in  spasmodic  attacks  and  bcconic  urgent  if  there  is  much  cedema  with 
e  inflammatory  swelling. 

Th*'  laryngo8c«>f)e  t^howj?  a  swollen  nuieons  mendo'ane  of  the  larynx,  par- 
:tilarly  the  arv-epiglottidr^aii  fr>lds.  The  vocal  cords  have  lost  their  smooth 
1(1  libining  appearance  and  arc  rcddi  ned  and  swolb*n,  Hieir  mobility  also 
greatly  impaired,  owing  to  the  infiltration  of  tfie  adjoining  mncou?  meni- 
WIH*  and  of  the  nmsclee.  A  slight  Toticoid  exudation  covers  the  parts.  The 
Wi^titutional  symptoms  are  not  severe.  There  is  rnrely  much  fever,  and  in 
nv  cases  the  patient  is  not  serionsly  ilL  Occasionally  eases  conic  on  with 
ter  intensity,  the  cough  is  very  diKtressing,  deglutition  is  painful,  and  there 
yl^c  urgent  dysjmma. 

Diagnosis. — There  is  rarely  any  didicidty  in  determining  the  nature  of  a 
He  if  a  satisfactory  laryngoscnpic  cxanunation  can  lie  made.  M'be  severer 
tmji  may  simulate  tedcnui  of  the  glotlis,  Wiu^n  the  hvss  of  voice  is  marked, 
*  case  may  be  mistaken  for  one  of  nervous  aphonhi,  but  the  laryngoseofie 
iild  decide  tlie  rpicstifai  at  once.  Much  more  dilTieult  is  the  diagnosis  of 
RJtt'  larjmgitis  in  childnn,  partieubirly  in  the  very  yomig,  in  wh<rm  it  is  so 
rd  to  make  a  proper  examinaliori.  From  ordinary  laryn^smus  it  is  to  be 
tinginshed  by  the  presence  of  fever,  the  mode  uf  onset,  and  particularly  tho 
•ryza  and  the  previous  symptoms  of  hoarseness  or  loss  of  voice,  Membranous 
yngitis  may  at  first  be  r|ui!e  impossiiile  to  difTercnl iati",  but  in  a  majority 
cases  of  this  affection  there  are  jiatchea  on  the  pharynx  and  early  swelling 
the  cervical  glands.  The  symptoms,  too,  are  much  more  severe. 
Treatment. — Rest  of  t!ie  larynx  sbould  he  enjoined,  so  far  as  pbonation  is 
Xbcerned ;  snmking  should  t*e  forbidden.  In  cas*  s  of  any  severity  the  patient 
lild  he  kcfit  in  lM?d.  The  room  stjould  be  at  an  even  temperature  and  the 
ir  «ilu rated  with  moisture.  Karly  in  the  disease,  if  there  is  much  fevtT, 
Bite  and  citrate  of  potash  may  be  given,  and  for  the  irritating  painful 
igli  a  full  dose  of  Dover's  powder  at  night.  An  ice-bag  externally  often 
tea  great  relief. 


n,    CHEONIO    LARYNGITIS 


Itiology, — The  cases   usually   follow   rep^^ated  acute   attacks.     The   most 
uaon  cause  is  overuse  of  the  voice,  particularly  in  persons  whose  occupa- 

neceggitates  ebouting  in  the  oj>en  air.    The  constant  inhalation  of  irritat- 

Ftibstances*  as  tobacco-smoke,  may  also  cause  it. 

Symptems. — The  voice  is  usually  tioarse  and  rough  and  in  severe  cases  may 
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be  almost  lost.  There  is  usually  very  little  pain ;  only  the  unpleasant  warn  of 
tickling  in  the  larynx,  which  causes  a  frequent  desire  to  cough.  With  the 
laryngoscope  the  mucous  membrane  looks  swollen,  but  much  less  red  than  in 
the  acute  condition.  In  association  with  the  granular  pharyngitis,  the  mucous 
glands  of  the  ej)iglottis  and  of  the  ventricles  may  be  involved. 

Treatment. — The  nostrils  should  be  carefully  examined,  since  in  Eome 
instances  chronic  laryngitis  is  associated  with  and  even  dependent  npon  ob* 
struction  to  the  free  passage  of  air  through  the  nose.  Ix)cal  application  most 
be  made  directly  to  the  larynx,  either  with  a  brush  or  by  means  of  a  «priy. 
Among  the  remedies  most  recommended  arc  the  solutions  of  nitrate  of  rilw, 
chlorate  of  potash,  perchloride  of  zinc,  and  tannic  acid.  Insufllations  of  bifr 
muth  are  sometimes  useful. 

Among  directions  to  be  given  are  the  avoidance  of  heated  rooms  and  lod 
speaking,  and  abstinence  from  tobacco  and  alcohol.  The  throat  should  not  h 
too  much  muffled,  and  morning  and  evening  the  neck  should  be  sponged  wid 
cold  water. 

m.    (EDEMATOUS  LABYNOITIB 

Etiology. — (Edema  of  the  glottis,  or.  more  correctly,  of  the  Btmctiw 
which  form  the  glottis,  a  very  serious  affection,  is  met  with  (a)  as  a  nr 
sequence  of  ordinary  acute  laryngitis;  {h)  in  chronic  diseases  of  the  lanu 
as  syphilis  or  tubercle;  (c)  in  severe  inflammatory  diseases  like  diphtherii 
in  erysipelas  of  the  neck,  and  in  various  forms  of  cellulitis ;  (d)  occasiomll 
in  the  acute  infectious  diseases — scarlet  fever,  typhus,  or  typhoid ;  in  Bright 
disease,  either  acute  or  chronic,  there  may  be  a  rapidly  developing  oedenii 
(e)  in  angio-neurotic  oedema. 

Symptoms. — T\\cro  is  dys])noea,  increasing  in  intensity,  so  that  within  a 
hour  or  two  the  condition  becomes  very  critical.  Therc  is  sometimes  marke 
stridor  in  respiration.  The  voice  becomes  husky  and  disappears.  *  The  larji 
goscope  shows  enormous  swelling  of  the  epiglottis,  which  can  sometimes  I 
felt  with  the  finger  or  even  seen  wlien  the  tongue  is  strongly  depressed  with 
spatula.  The  ary-epigloltidean  folds  are  the  seat  of  the  chief  swelling  ta 
may  almost  meet  in  the  middle  line.  Occasionally  the  oedema  is  below  th 
true  cords. 

The  diagnosis  is  rarely  diflicult,  inasmuch  as  even  without  the  larynp 
scope  the  swollen  epiglottis  can  be  seen  or  felt  with  the  finger.  The  conditio 
is  very  often  fatal. 

Treatment. — An  ice-bag  should  ])e  placed  on  the  larj^nx,  and  the  pttia 
given  ice  to  suck.  The  air  of  the  room  should  Ix)  moist.  If  the  sympton 
are  urgent,  the  throat  should  be  s|)rayed  with  a  strong  solution  of  cocaines 
adrenalin  and  the  swollen  epiglottis  scarified.  If  relief  does  not  follow 
tracheotomy  should  immediately  be  ])erformed.  The  high  rate  of  mortahi 
is  due  to  the  fact  that  this  oi)eration  is,  as  a  rule,  too  long  delayed. 


SPASMODIC   LARYNGITIS  617 

IV.    SPASMODIC   LABTNOinS 

{LaryngismiLS  stridulus) 

Spasm  of  the  glottis  is  met  with  in  many  affections  of  the  larynx,  but 
there  is  a  special  disease  in  children  which  has  received  the  above-mentioned 
ind  other  names. 

Etiology. — A  purely  nervous  affection,  without  any  inflammatory  condi- 
tion of  the  larjmx,  it  occurs  in  children  between  the  ages  of  six  months  and 
three  years,  and  is  most  commonly  seen  in  connection  with  rickets.  As 
Escherich  has  shown,  the  disease  has  close  relations  with  tetany  and  may  dis- 
play many  of  the  accessory  phenomena  of  this  disease.  Often  the  attack  comes 
on  when  the  child  has  been  crossed  or  scolded.  Mothers  sometimes  call  the 
attacks  "passion  fits"  or  attacks  of  ^Tiolding  the  breath."  It  was  supposed  at 
one  time  that  they  were  associated  with  enlargement  of  the  thjrmus,  and  the 
condition  therefore  received  the  name  of  thymic  asthma. 

The  actual  state  of  the  larynx  during  a  paroxysm  is  a  spasm  of  the 
adductors,  but  the  precise  nature  of  the  influences  causing  it  is  not  yet  known, 
whether  centric  or  reflex  from  peripheral  irritation.  The  disease  is  not  so 
common  in  America  as  in  England. 

Symptoms. — ^The  attacks  may  come  on  either  in  the  night  or  in  the  day; 
often  just  as  the  child  awakes.  There  is  no  cough,  no  hoarseness,  but  the 
respiration  is  arrested  and  the  child  struggles  for  breath,  the  face  gets  con- 
gested, and  then,  with  a  sudden  relaxation  of  the  spasm,  the  air  is  drawn  into 
the  lungs  with  a  high-pitched  crowing  sound,  which  has  given  to  the  affection 
the  name  of  "child-croM'ing."  Convulsions  may  occur  during  an  attack  or 
there  may  be  carpo-pcdal  spasms.  Death  may,  but  rarely  does,  occur  during 
the  attack.  With  the  cyanosis  the  spasm  relaxes  and  respiration  begins.  The 
attacks  may  recur  with  great  frequency  throughout  the  day. 

Treatment. — The  gums  should  be  carefully  examined  and,  if  swollen  and 
hot,  freely  lanced.  The  bowels  sliould  be  carefully  regulated  and,  as  these 
children  are  usually  delicate  or  rickety,  nourishing  diet  and  cod-liver  oil 
should  be  given.  By  far  the  most  satisfactory  method  of  treatment  is  the  cold 
sponging.  In  severe  cases,  two  or  throe  times  a  day  the  child  should  be  placed 
in  a  warm  bath,  and  the  back  and  chest  thoroughly  sponged  for  a  minute  or 
two  with  cold  water.  Since  learning  this  practice  from  Ringer,  at  the  Uni- 
versity Hospital,  London,  I  have  seen  many  cases  in  which  it  proved  success- 
^^^'  It  may  be  employed  when  the.  child  is  in  a  paroxysm,  though  if  the 
attack  is  severe  and  the  lividity  is  great  it  is  much  bettc^r  to  dash  cold  water 
into  the  face.  Sometimes  the  introduction  of  the  finger  far  hack  into  the 
throat  will  relieve  the  spasm. 

Spasmodic  croup,  believed  to  he  a  functional  spasm  of  the  muscles  of  the 
'^fynx,  is  an  affection  seen  most  commonly  between  the  ages  of  two  and  five 
y^'ars.  According  to  Trousseau's  description,  the  child  goes  to  bed  well,  and 
ahout  midnight  or  in  the  early  morning  hours  awakes  with  oppresscnl  hreath- 
^I^JJ,  harsh,  croupy  cough,  and  perhaj)s  some  huskiness  of  voice.  The  op])res- 
^'"^n  ami  distress  for  a  time  are  very  serious,  the  face  is  congested,  and  there 
*fe  gigng  of  approaching  cyanosis.  'Hie  attack  passes  off  abru])tly,  the  child 
41 
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falls  asleep  and  awakes  the  next  morning  feeling  perfeetlv  well.  These  atU< 
may  he  repented  for  several  ni^jhta  in  succesgion,  and  usually  cause  <rreat  aki 
to  the  parents.  Wh<t]rer  this  is  entirely  a  Iniidional  spasm  is,  T  think,  tl out 
fuh  There  are  instaiKes  in  which  the  diild  h  eomewhat  hoarse  througlK 
the  day,  and  has  slight  catarrhal  symptoms  and  a  hnizen,  cTou[»y  cough.  Tin 
IB  probably  Blight  catarrhal  laryngitis  with  it.  These  cases  are  not  infrequent' 
mistaken  for  true  croup,  and  parents  are  soinotiines  unnecessarily  distartil 
hy  tlie  sericius  view  wliieli  the  physician  takes  of  the  case.  Too  often  the  p 
cliild,  (leluged  with  rlnigs,  is  longer  in  recovering  from  the  treatment  tliao 
would  be  from  the  disease.  To  allay  the  spasm  a  wliif!  of  chloroform  may 
administered,  which  will  in  a  few^  moments  give  relief,  or  the  child  mar 
placed  in  a  hot  hath.  A  |ironipt  emetic,  such  as  wine  of  ipecac,  will  nsoil 
relieve  the  spasnin,  and  is  specially  indicated  if  the  child  has  overloa< 
stomach  through  the  day. 


V.     TUBERCULOUS  LARYNOITIS 


Etiology, — Tuliercles  may  arise  primarily  in  the  laryngeal  mucosa,  btit: 
the  great  majority  of  eases  the  alTection  is  secon'lary  to  pulmonary  tnlH*fCB 
losis,  in  which  it  is  met  with  in  a  variahle  (iro[iortion  of  from  18  to  30  pe 
cent.     Laryngitis  may  occur  very  early  in  |ndmnnary  tuberculosis*    'Hi* 
may  be  well-marked  involvement  of  the  larynx  with  signs  of  very  limil 
trouble  at  one  apex.     These  are  cases  which,  in  my  experience,  run  a  iit 
unfavorable  course, 

Morbid  Anatoiny,^The  mucosa  is  at  first  sw^ollen  and  presents  scalt»'rti 
tulHrcles,  which  seem  to  begin  in  the  neighborhood  of  the  hlood-vrsij.el*.  T 
their  fusion  small  tuberculons  masses  arise,  which  caseate  and  Anally  uleenl 
leaving  shalhvw  irregular  losse;?  of  suhstartce.  The  ulcers  arc  usu>dly  Di^r 
with  a  grayish  exudation,  ami  there  is  a  general  t!iickening  of  the  mwci 
ahout  them,  wliieh  is  particularly  marked  upon  the  arytenoids.  The  olcvl 
may  erode  the  true  cords  and  finally  destroy  them,  and  [)agsing  deeply 
cause  perichondritis  with  utH-rosis  and  occasionally  exfoliation  of  the  cirt 
lages.  The  disease  may  extend  laterally  and  involve  the  jihnrvnx,  and  dowi 
ward  over  the  mucous  membrane,  covering  the  cricoid  cartilage  toward  tl 
a^sophagus.  Alw^ve,  it  may  reach  the  posterior  wall  of  the  pharVTix,  ami 
rare  cases  extend  to  the  fauces  and  tonsils.  The  epiglottis  may  bi*  enti 
destroyed.  There  are  rare  instances  in  wliich  cicatricial  changt»s  go  oo  lo 
a  degree  ihat  stenosis  of  the  larynx  is  induced. 

Symptom*. — The  first  indication  is  slight  hui^kiness  of  the  voiciv  wha 
finally  dcejiens  to  hoarseness,  and  in  advance<l  stages  there  may  bi*  conipK' 
loss  of  voice.  There  is  sometliing  very  suggestive  in  the  early  hoart^nt^s  < 
tuherculous  laryngitis.  The  attention  may  he  directed  to  the  lungs  simply  ^ 
the  quality  of  the  voice. 

The  cough  is  in  part  due  to  involvement  of  the  larynx*     Early  in  I 
disease  it   is  not  very  trouhle>^ome,   Init  when   the  ulceration   is  e  • 
becomes  husky  and  iiictrcetual.     Of  the  symjdoms,  none  is  more  ji  ._ 
than  the  dysphagia,  which  is  met   witli   partieularly   when   the  epjgh>tti? 
involved,  and  when  the  ulceration  has  extended  to  the  pharynx.    Then' is 
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}  distressing  or  painful  complication  in  phthisis.  In  instances  in  which 
epiglottis  is  in  great  part  destroyed  with  each  attempt  to  take  food  tliere 
distressing  paroxysms  of  cough,  and  even  of  suffocation. 
kTith  the  laryngoscope  there  is  seen  early  in  the  disease  a  pallor  of  the 
ous  membrane,  which  also  looks  thickened  and  infiltrated,  particularly 
covering  the  arytenoid  cartilages.  The  ulcers  are  very  characteristic, 
y  are  broad  and  shallow,  with  gray  bases  and  ill-defined  outlines.  The 
il  cords  are  infiltrated  and  thickened,  and  ulceration  is  very  common. 
The  diagnosis  is  rarely  difficult,  as  it  is  usually  associated  with  well-marked 
monar}'  disease.  In  case  of  doubt  the  secretion  from  the  base  of  an  ulcer 
aid  be  examined  for  bacilli. 

Treatment. — The  voice  should  not  be  used.  In  the  early  stages  no  method 
reatment  is  more  effectual.  The  ulcers  should  be  sprayed  and  kept  thor- 
hly  cleansed  with. a  solution  of  tannic  acid,  nitrate  of  silver,  or  sulphate 
zinc.  The  insufflation,  three  times  a  day,  of  a  powder  of  iodoform  with 
rphia,  after  cleansing  the  ulcers  with  a  spray,  relieves  the  pain  in  a  majority 
the  cases.  Cocaine  (4-per-cent.  solution)  applied  with  the  atomizer  will 
en  enable  the  patient  to  swallow  his  food  comfortably.  There  are,  however, 
tressing  cases  of  extensive  laryngeal  and  pharyngeal  ulceration  in  which 
n  cocaine  loses  its  good  effects.  When  the  epiglottis  is  lost  the  difficulty 
swallowing  becomes  very  great.  Wolfenden  states  that  this  may  be  obviated 
the  patient  hangs  his  head  over  the  side  of  the  bed  and  sucks  milk  through 
•ubber  tube  from  a  mug  placed  on  the  floor. 


VL    SYPHILITIC   LARTNOITIS 

Syphilis  attacks  the  larynx  with  great  frequency.  It  may  result  from  the 
'HTitcnl  disease  or  be  a  secondary  or  tertiary  manifestation  of  the  acquired 
rm. 

Symptoms. — In  secondary  syj)hilis  there  is  occasionally  er>1;hema  of  the 
'}'nx,  which  may  go  on  to  definite  catarrh,  but  has  nothing  characteristic. 
'0  process  may  proceed  to  the  formation  of  superficial  whitish  ulcers,  usually 
iinietrically  j)laced  on  the  cords  or  ventricular  bands.  Mucous  patches  and 
idyloniata  are  rarely  seen.  The  symptoms  are  practically  those  of  slight 
8  of  voice  with  laryngeal  irritation,  as  in  the  simple  catarrhal  form. 

The  tertiary  laryngeal  lesions  are  numerous  and  very  serious.  True  gum- 
♦fl,  varying  in  size  from  tlie  head  of  a  [)in  to  a  small  nut,  arise  in  the  sub- 
'<'*ni8  tissue,  most  commonly  at  tlie  base  of  the  epiglottis.  They  go  through 
'<'han<r(»s  characteristic  of  these  structures  and  may  eitlier  break  down,  ])ro- 
'\i\fr  extensive  and  deep  ulceration,  or — and  this  is  more  eliaraeteristic  of 
•hilitie  laryngitis — in  tlieir  healing  form  a  fibrous  tissue  which  shrinks  and 
"luces  stenosis.  The  ulceration  is  apt  to  extend  deeply  and  involve  the  car- 
'Re,  inducing  nocrosis  and  exfoliation,  and  even  hjemorrhage  from  erosion 
^he  arteries.    CKdema  may  suddenly  prove  fatal.    The  cicatrices  which  fol- 

the  sclerosis  of  the  gumrnata  or  the  healing  of  the  ulcers  produce  great 
trinity.  The  epi<rlottis.  for  instance,  may  he  tied  down  to  the  pharyngeal 
'1  or  to  the  epiglottic  folds,  or  even  to  the  tongue;  and  eventually  a  stenosis 
^ta,  which  may  necessitate  tracheotomy. 
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The  laryngeal  symptoms  of  inherited  syphilis  have  the  usual  conne  of 
these  lesions  and  appear  either  early,  within  the  first  five  or  six  months,  oi 
after  puberty;  most  commonly  in  the  former  period.  The  gummatous  infil- 
tration leads  to  ulceration,  most  commonly  of  the  epiglottis  and  in  the  Ten- 
tricles,  and  the  process  may  extend  deeply  and  involve  the  cartilage.  Cici' 
tricial  contraction  may  also  occur. 

The  diagnosis  of  syphilis  of  the  larynx  is  rarely  difficult,  since  it  occnrt 
most  commonly  in  connection  with  other  symptoms  of  the  disease. 

Treatment. — The  administration  of  constitutional  remedies  is  the  mop 
important,  and  under  mercury  and  iodide  of  potassium  the  local  symptom 
may  rapidly  be  relieved.  The  tertiary  laryngeal  manifestations  are  alwaj 
serious  and  difficult  to  treat.  The  deep  ulceration  is  specially  hard  to  combai 
and  the  cicatrization  may  necessitate  tracheotomy,  or  gradual  dilatation,  a 
practiced  by  Schroetter. 


C.     DISEASES  OF  THE  BRONCHI 
I.    ACXTTE  BRONCHITIS 

Acute  catarrhal  inflammation  of  the  bronchial  mucous  membrane  is  a  7ei 
common  disease,  rarely  serious  in  healthy  adults,  but  very  fatal  in  the  old  id 
in  the  young,  owing  to  associated  pulmonary  complications.  It  is  bilaterj 
and  affects  either  the  larger  and  medium  sized  tulK»s  or  the  smaller  broach 
in  which  case  it  is  known  as  ca})illary  bronchitis. 

We  shall  speak  only  of  the  former,  as  the  latter  is  jiart  and  parcel  < 
broncho-pneum  oni  a . 

Etiology. — Acute  bronchitis  is  a  common  secjuel  of  catching  cold,  and 
often  nothing  more  tlian  the  extension  downward  of  an  ordinary  cor}*za. 
occurs  most  frequent ly  in  tlie  ebangeal)le  weatber  of  early  spring  and  la 
aiitiinm.  Its  association  with  cold  is  well  indicated  by  the  popular  exprespi 
"cold  on  the  chest."  It  may  pn'vail  as  an  ei)idemic  apart  from  influenza, 
which  it  is  an  important  feature. 

Acute  bronchitis  is  associated  with  many  other  affections,  notably  meas 
It  is  by  no  means  rare  at  the  onset  of  typlioid  fever  and  malaria.  It  is  pi 
ent  also  in  asthma  and  wh()<)|)in^'-cnu<r]i.  The  subjects  of  s]>inal  curvature 
specially  liable  to  the  dist-ase.  Tlie  bronchitis  of  Bright's  disease,  gout,  i 
heart -div<ease  is  usually  a  chronic  form.  It  attacks  i>ersons  of  all  ages, 
most  freijuently  the  youn^'  and  the  old.  There  are  individuals  who  hav 
S])eeial  disposition  to  bronchial  catarrh,  and  the  slightest  exi>o8ure  is  apt 
bring  on  an  attack.  Persons  who  liv(»  an  out-of-door  life  are  usually  less  6 
ject  to  the  disease  than  those  who  follow  sedentary  occupations. 

Bacteriology. — Tlie  |)neunioeoeeus  is  responsible  for  many  cases  both 
young  and  old.  The  infection  may  follow  pneumonia,  and  bronchitis  r 
recur  winter  after  winter,  with  the  s])ntum  showing  an  almost  pure  cult 
of  the  pneumococcus.  In  one  patient  these  germs  have  persisted  in 
sputum  for  seven  years,  with  an  almost  daily  cough,  aggravated  in  the  win 
The  influenza  bacillus  is  very  conmicm  and  may  \ye  found  alone  or  with  sti 
tococci.    The  Micrococcus  catnrrhali^  is  present  in  a  majority  of  the  ordin 
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very  often  in  combination  with  other  organisms.    Less  frequently  the 
alaphylococci,  colon  bacillus,  and  typhoid  bacilli  have  been  found. 

Morbid  Anatomy. — The  mucous  membrane  of  the  trachea  and  bronchi  is 
reddened,  congested,  and  covered  with  mucus  and  muco-pus,  which  may  be 
seen  oozing  from  the  smaller  bronchi,  some  of  which  are  dilated.  The  finer 
changes  in  the  mucosa  consist  in  desquamation  of  the  ciliated  epithelium, 
swelling  and  oedema  of  the  submucosa,  and  infiltration  of  the  tissue  with  leu- 
cocytes.   The  mucous  glands  are  much  swollen. 

Symptoms. — General. — The  symptoms  of  an  ordinary  "cold"  accompany 
the  onset  of  an  acute  bronchitis.  The  coryza  extends  to  the  tubes,  and  may 
also  affect  the  larynx,  producing  hoarseness,  which  in  many  cases  is  marked. 
A  chill  is  rare,  but  there  is  invariably  a  sense  of  oppression,  with  heaviness 
and  languor  and  pains  in  the  bones  and  back.  In  mild  cases  there  is  scarcely 
any  fever,  but  in  severer  forms  the  range  is  from  101**  to  103°  F.  The 
bronchial  symptoms  set  in  with  a  feeling  of  tightness  and  rawness  beneath  the 
sternum  and  a  sensation  of  oppression  in  the  chest.  The  cough  is  rough  at 
first,  and  often  of  a  ringing  character.  It  comes  on  in  paroxysms  which  rack 
and  distress  the  patient  extremely.  During  the  severe  spells  the  pain  may 
be  very  intense  beneath  the  sternum  and  along  the  attachments  of  the  dia- 
phragm. At  first  the  cough  is  dry  and  the  expectoration  scanty  and  viscid, 
but  in  a  few  days  the  secretion  becomes  muco-purulent  and  abundant,  and 
finally  purulent.  With  the  loosening  of  the  cough  great  relief  is  experienced. 
The  sputum  is  made  up  largely  of  pus-cells,  with  a  variable  number  of  the 
large  round  alveolar  cells,  many  of  which  contain  carbon  grains,  while  others 
have  undergone  the  myelin  degeneration. 

Physical  Signs. — The  respiratory  movements  are  not  greatly  increased 
in  frequency  unless  the  fever  is  high.    There  are  instances,  however,  in  which 
the  breathing  is  rapid  and  when  the  smaller  tubes  are  involved  there  is  dys- 
pnoea. On  palpation  the  bronchial  fremitus  may  often  be  felt.  On  auscultation 
in  the  early  stage,  pii)ing  sibilant  rales  are  everywhere  to  be  heard.    They  are 
^<?ry  changeable,  and  appear  and  disappear  with  coughing.    With  the  relaxa- 
tion of  the  bronchial  membranes  and  the  greater  abundance  of  the  secretion, 
^"®  rales  change  and  become  mucous  and  bu})bling  in  quality.     The  bases  of 
^"^  lungs  should  be  carefully  examined  each  day,  particularly  in  children  and 
*'^e  aged. 

Course. — The  course  of  the  disease  depends  on  the  conditions  under  which 

'^  ^I'ises.    In  healthy  adults,  by  the  end  of  a  week  the  fever  subsides  and  the 

^^gh  loosens.    In  another  week  or  ten  days  convalescence  is  fully  established. 

^^  young  children  the  chief  risk  is  in  the  extension  of  the  process  downward. 

**  Hieasles  and  whooping-cough  tbe  ordinary  l)ronchial  catarrh  is  very  apt  to 

?^^8c^nj  ^Q  ii^Q  fluer  tubes,  which  become  dilated  and  plugged  with  muco-pus, 

,^nucing  areas  of  colla})se,  and  finally  broncho-pneumonia.     This  extension 

®  ^^dicated  by  changes  in  the  ])hysical  signs.    Usually  at  the  base  the  rales  are 

^^K^repitant  and  numerous  and  there  may  be  areas  of  defective  resonance  and 

^*    feeble  or  distant  tubular  breathing.     In  the  aged  and  debilitat(»d  there 

^'^  similar  dangers  if  the  process  extends  from  the  larger  to  the  smaller  tubes. 

r^   old  age  the  bronchial  mucosa  is  less  capable  of  expelling  the  mucus,  which 

^^   niore  apt  to  sag  to  the  dependent  parts  and  induce  dilatation  of  the  tubes 

^^th  extension  of  the  inflammation  to  the  contiguous  air-cells. 


Diagnosis. — The  dia*^mftsis  of  atute  iirnnchitis  is  rarely  difiicult.  Althoti^ 
the  mode  of  oiii?et  may  be  brusque  aiul  perlmps  simulate  purumonia,  yti  Ik 
absence  of  dulness  and  blowing  lireatliintj:,  and  the  gonoral  character  of  Uk? 
bronchial  inflanimiition,  render  the  dia^^^iiogis  easy*  The  coniplieatiou  of 
l>roncho-pneunjonia  is  indicated  by  the  greater  severity  of  the  symptoim,  par- 
ticularly the  dyspncea,  the  changed  color,  and  the  physical  signs* 

Treatment.^ — In  mihi  eases  hooscliold  measures  suffice.  The  hot  fool* 
bath,  <jr  the  warm  hath,  a  drink  of  hot  lemonade,  and  a  mustard  plagt4.-r  on  tbf 
ehest  will  often  gwe  relief.  In  severe  eases  the  patient  should  Iw.*  in  Iml; 
li(piids  should  l>e  taken  freely.  Fur  the  dry,  raekiri*:  cou^fh,  the  symptom  mos; 
com[ilained  of  l>y  the  patient^  Dover's  powder  is  the  Wst  remedy.  It  a  n 
popnhir  bi'lief  that  quinine,  in  full  doses,  will  check  an  oneoniing  cold  on  \\k 
chest,  iiut  I  his  is  doiiijtfid.  It  is  a  common  custom  when  |>ersons  M  \hf 
approach  of  a  cold  to  take  a  Turkish  bath,  and  though  the  tightm^jss  aail 
o[)prcssi()n  may  be  relieved  by  it,  there  is  in  a  majority'  of  the  caBes  great  risk, 
Some  of  the  severest  cases  of  bronehitis  which  I  have  seen  have  followed  thi» 
initial  Turkish  bath.  No  doubt »  if  the  ]>erson  could  go  to  bed  directly  from 
\hv  bath,  its  action  would  be  benellcial,  but  there  is  great  risk  of  catching 
*'cohr'  in  going  home  from  the  bath.  Hydrotherapy  h  mos^t  useful  in  the  form 
of  compresses  to  the  thorax  nr  a  wet  pack.  Ifelief  is  obtained  fmm  the  un- 
pleasant sense  of  rawness  by  keL'{ung  the  air  of  the  rooui  saturatcnl  with  itm- 
ture,  and  in  this  dry  stage  the  old*fasliioncd  nnxture  id'  I  he  wines  of  antiinanv 
and  ipeeacuauba  with  liquor  ammonii  acetatis  and  nitrous  ether  is  useful.  K 
the  pulse  m  very  rapid,  tmcture  of  aconite  may  be  given,  pdrticularly  in  the 
cai^e  of  children.  The  use  of  inhalations,  such  as  the  compound  lincturt'  of 
lH3n?;oin,  often  gives  relief.  For  the  cough,  when  dry  and  irritating,  opium 
ifihould  he  freely  used  in  the  form  of  Dover's  powder  or  paregoric.  Of  course, 
in  the  very  young  and  the  aged  care  must  he  exerei&c^d  in  the  ubc  of  opium, 
jmrtieularly  if  the  secretions  are  free;  but  for  the  distressing,  irritative  cough, 
which  kei'ps  the  [laticnt  awake,  opium  in  some  form  gives  the  only  relief- 
Heroin  is  often  helj^ful  for  this.  As  the  cough  loosens  and  the  expectoration 
h  more  abundant*  the  patient  becomes  more  comfortahle.  In  this  stage  it  is 
customary  to  ply  him  w'itli  ex]ieeto rants  of  various  sorts.  Though  uBrful 
oce;isionally,  they  should  not  be  given  as  a  matter  of  routine.  A  mLxtureo^ 
squill,  annnonia,  and  senega  is  a  favorite  one  with  umny  j»raetition€*rs  at  tlii^ 
stage.  ViU'cine  ircalmenl  is  not  very  successful,  even  when  a  single  orgaiiifin» 
has  been  recovered. 

In  the  acute  bronchitis  of  children,  if  the  amount  of  secretion  k  Ur2*' 
and  difficult  to  expectorate,  or  if  there  is  dyspna*a  and  the  color  hegins  to  ^*t 
dusky,  an  emetic  (a  tablespoonful  of  ipecac  wine)  ebould  be  given  at  ooe^^ 
and  repeated  if  nci-essary, 

n.    CHEONIO   BRONCHITIS 

Etiology. — Tliis  affection  may  follow  repeated  attacks  of  acute  bronchit»*' 
but  it  is  most  commonly  met  with  in  chronic  lung  affections,  heartrdisciw^* 
aneurism  of  the  aorta,  gout,  and  renal  ditfcase.  It  is  frequent  in  the  upE^' 
the  young  rarely  are  atfected.    Climate  and  season  have  an  iinjiortant  infli*- 
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eMC.  It  is  the  cause  of  the  winter  cough  of  the  afjed,  wlueh  rceurs  with  re^m- 
lirity  as  the  weather  gets  eokl  ami  fhangeiible.  Owing  in  tlie  more  nniforni 
heating  of  the  hnuHes,  it  is  much  less  conininn  in  (Canada  and  in  tlie  ITnited 
Stitt^  than  in  England. 

Horbid  Anatomy, — Thr*  hronehial  mucosa  presenti?  a  great  variety  of 
changes,  depending  somewhat  upon  the  disease  with  which  chronic  bronclutis 
ia  associated.  In  some  caees  the  mncons  membrane  is  very  thin,  so  that  tlie 
lon^tudinal  hand?  of  elastic  tiRsue  stand  out  prominently.  The  tuliet^  are 
dilatiih  tlie  miiseuhir  and  ghmduhrr  tij^sues  are  atropluod*  and  the  epithelium 
is  in  great  |>art  shed. 

In  other  instances  the  mucosa  is  thickened,  granular,  and  infiltrated.  Tliere 
liiij  k  ulc€*ration,  particularly  of  the  mncous  follicles.  Bronchial  dilahiticins 
ir**  not  iHieonimnn  and  emphysema  is  a  constant  aeeompaniment. 

Symptoms, — in  tlie  form  ni<t  with  in  old  men,  associated  with  emphysema, 
pmU  or  heart-disease,  the  chief  symptoms  are  as  follows:  Shortness  of  hreath, 
which  may  not  be  noticeable  except  on  exertion.  The  patients  '*jJutT  and  blow" 
pii  going  up  hill  or  up  a  flight  of  stairs.  This  is  due  not  so  mneh  to  the 
chroaic  bronchitis  itself  as  to  associated  emphysema  or  even  to  cardiac  weak- 
nesgv  Tliey  complain  of  no  pain.  The  cough  is  variable,  changing  with  the 
weather  and  with  the  season.  During  the  summer  they  may  remain  free,  luit 
etch  gacceeding  winter  the  cough  comes  on  with  severity  and  persists.  There 
roay  be  only  a  spell  in  the  morning,  nr  the  chief  distress  is  at  night.  The 
spiitiinj  in  chronic  broncbitis  is  very  variable.  In  cases  of  the  so-called  dry 
(^tarrh  there  is  no  expectoration.  Usually,  however,  it  is  abundant,  muco- 
punilent,  or  distinctly  purulent  in  character.  There  are  instances  in  wldch 
tlif  {mtient  coughs  np  for  years  a  thin  fluid  sputum.  There  is  rarely  fever. 
Tin?  geaeral  health  may  be  good  and  the  disease  may  present  no  serious  fea- 
tures apart  from  the  liability  to  induce  emphysema  and  bronchiectasis.  In 
many  cases  it  is  an  incurable  affection.  Patients  improve  and  the  cough  dis- 
ippmrs  in  the  summer  time  only  to  return  during  the  winter  months. 

Physical  Sigxb. — The  chest  is  usually  distended,  the  movements  are 
liniiied,  and  the  condition  is  often  that  which  we  set^  in  emphysema.  The 
P^rcui^ian  note  is  clear  or  hyperresonant.  On  auscnltation,  expiration  is  pro- 
longi'd  and  wheezy  and  rhonclii  of  various  snrts  arc*  heard — some  bigli-pitched 
tod  piping,  others  deep-toned  and  snoring,  Crejjitant  rfiles  are  common  at 
^^'e  bases, 

Cliiucal  Varieties, — The  description  just  given  is  of  the  ordinary  chronic 
l^fonchitis  which  occurs  in  connection  with  emphysema  and  heart-disease  and 
'i^  many  elderly  men.  There  are  certain  forms  which  merit  special  descrip- 
boii:  (a)  There  is  a  form  of  ciinoNio  inmNCHrn^^  in  women,  which  comes 
*>i  between  the  ages  of  twTnty  and  thirty  and  naay  continue  indefinitely  witb- 
^^t  BerioUB  impairment  of  the  health.  In  several  cases  tlie  cough  followed 
iJirtuenza,  and  there  uiay  be  slight  bronchiectasis, 

{b)  Bno NC I ioimn(KA.— Excessive  hrnnebial  secretion  is  met  with  under 
'^envl  conditions.  It  must  not  be  mistaken  for  the  [>rofuse  expectoration  of 
•^fonchiectasis.  The  secretion  may  be  very  liquid  and  watery — bronchorrkaa 
^frosf^ — and  in  extraordinary  amount.  More  commonly,  it  is  purulent  though 
^hin.  utid  with  greenish  or  yellow-green  masses.  It  may  be  thick  and  uniform. 
Thii  profuse  bronchial  secretion  is  nsuaUy  a  manifestation  of  chronic  bron- 


chitis,  and  may  lead  to  dilatation  of  the  tubes  nm\  uUimately  to  fetid  brim- 
chitis.  In  the  yoiiiig  the  coiKlition  may  f>eTei8t  for  years  without  impairujent 
of  health  and  witliout  apparently  damaging  the  lungs. 

(c)  Putrid  Bronchitis. — Fetid  expectoration  is  met  with  in  connection 
with  hroncliieetasis,  gangrene*  abscess,  or  with  decomposition  of  siTHftions 
witliin  phtliisical  cavities  and  in  an  empyema  which  has  perforated  the  lunj;, 
There  are  instances  in  which,  apart  from  any  of  these  states,  the  exppdon- 
tion  has  a  fetid  character.  The  sputa  are  ahundant,  usually  thin,  grayblh 
wiiite  in  color,  and  they  separate  into  an  upper  fluid  layer  capped  with  froth) 
mucus  and  a  thick  sediment  in  which  may  sometimes  Ijc  found  dirty  yellot 
massea  the  size  of  peas  or  heans — the  so-called  Diitrich's  plugs.  The  affectinii 
is  very  rare  apart  froui  tlie  above-mentioned  conditions.  In  severe  mm  it 
leads  to  changes  in  the  l>ronchial  walls,  pneumonia,  and  often  to  abeoess  f»f 
gangrene.  Mt^astatic  brain  abscess  has  followed  putrid  bronchitis  in  a  certain 
numljer  of  cases. 

(d)  DiiY  Catahbh.^ — ^Tlio  catarrJie  sec  of  Laennec,  a  not  uncommon  fom, 
is  characterized  by  paroxysms  of  coughing  of  great  intensity,  with  little  or 
no  expectoration.  It  is  usually  met  with  in  elderly  persons  with  empbjseniftt 
and  is  one  of  the  most  obstinate  of  all  varieties  of  bronchitis. 

Treatment. — ]?emoval  to  a  southern  latitude  may  prevent  the  onset.  In 
England  the  milder  climate  of  Falmouth,  Torquay,  and  Bournemouth  is  suit- 
able fiir  tliose  who  cannot  go  elsewhere.  Egypt,  southern  France,  goutb<:rn 
California,  and  Florida  furnish  winter  eiimatea  in  which  the  subjects  of 
chronic  broneliitis  live  with  the  greatest  comfort.  With  care  chronic  bron- 
chitis may  prove  to  be  the  slight  ailment  that,  as  Oliver  Wendell  Holmes  saySr 
promotes  longevity. 

The  first  endeavor  is  to  ascertain,  if  possible,  whether  there  are  constito* 
tional  or  local  aflfections  wuth  which  it  is  associated.  In  many  instances  t!*€ 
urine  is  found  to  be  highly  acid,  perhaps  slightly  albuminous,  and  the  arterie* 
are  stiff.  In  the  form  associated  with  tins  condition,  sometimes  called  gouty 
bronchitis,  the  attacks  seem  related  to  the  defective'  renal  elimination,  and  to 
this  condition  the  treatment  should  be  first  directed.  In  other  instances  there 
are  heart-disease  and  emphysema.  In  the  form  occurring  in  old  men  nifi<^l' 
may  be  done  in  the  way  of  pTophylaxis.  Hiere  is  no  doubt  that  witli  pr^" 
denee  even  in  the  most  changeable  winter  weather  much  may  be  done  to  pre- 
vent the  onset  of  chronic  bronchitis.  Woollen  undergarments  should  be  \x^^ 
and  especial  care  should  be  taken  in  the  spring  months  not  to  change  tlieni 
for  lighter  ones  before  the  warm  weather  is  estaldished. 

Cure  is  seldom  effected  by  medicinal  remedies.  There  are  inst&nofs  i» 
which  iodide  of  potassium  acts  with  remarkable  benefit,  and  it  should  alwaj 
be  given  a  trial  in  cases  of  paroxysmal  bronchitis  of  obscure  origin.  For  ikfi 
morning  cough,  bicarbonate  of  sodium  (gr.  xv»  1  gm.),  chloride  of  sodita" 
(gr.  V,  0.3  gm.),  spirits  of  chloroform  (tTt  v,  0,3  c.  .c)  in  anise  water  aD»i 
taken  with  an  equal  amount  of  warm  water  will  bo  found  useful  (Fovler) 
When  there  is  much  sense  of  tightness  and  fullness  of  the  chest,  the  portabl'* 
^Purkish  bath  may  l)e  tried.  When  the  secretion  is  excessive  muriate  of  ainiB^ 
nia  and  senega  are  useful.  Stimulating  expectorants  are  contraindidtw* 
When  the  heart  is  feeble,  the  combination  of  digitalis  and  strychnia  i^  ^^ 
beneficial.    l\irpentine,  the  old-fashioned  remedy  so  warmly  recommeuflt'd  ^} 
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the  Dublin  physicians,  has  in  many  quarters  fallen  undeservedly  into  disuse. 
Preparations  of  tar,  creosote,  and  terebene  are  sometimes  useful.  Of  other 
balsamic  remedies,  sandal-wood,  the  compound  tincture  of  benzoin,  copaiba, 
btlsam  of  Peru  or  tolu  may  be  used.  Inhalations  of  eucalyptus  and  of  the 
ipray  of  ipecacuanha  wine  are  often  very  useful.  If  fetor  be  present,  carbolic 
icid  in  the  form  of  spray  (1  to  2  per  cent,  solution)  will  lessen  the  odor, 
or  thymol  (1  to  1,000),  but  the  intratracheal  medication  is  the  most  efficient. 
After  the  larj-nx  is  anaethetized  with  a  4  per  cent,  cocaine  solution,  inject 
with  suitable  syringe  about  two  drachms  (8  c.  c.)  of  olive  oil,  with  gr.  y^ 
(0.032  gm.)  of  iodoform,  and  gr.  %  (0.008  gm.)  of  morphia  if  there  is 
irritating  cough.  For  urgent  dyspnoea  with  cyanosis,  bleeding  from  the  arm 
gives  most  relief. 

m.    BRONCHIECTASIS 

Etiology. — The  following  excellent  classification  is  given  by  Barty  Eling: 

I.     Bronchiolectasis-I 

IChronic 

1.  Chronic  bronchitis 

2.  Broncho-pneumonic 

A.  Pure  ^3.    Chronic  pneumonic 

4.  Pneumonic 

5.  Pleuritic 

B.  Tuberculous 
'1.    Aneurism 


II.     Bronchiectasis- 


C.    Traumatic    - 


Tumor 
Foreign  body 
Syphilis 


^li  addition  there  is  a  congenital  defect  which  Grawitz  has  described  as  brori' 
^^'^ctasis  universalis, 

I^nquestionably  the  weakening  of  the  bronchial  wall  is  the  most  impor- 

.^'^t,  probably  the  essential,  factor  in  inducing  bronchiectasis,  since  the  wall 

?^  then  not  able  to  resist  the  pressure  of  air  in  severe  spells  of  coughing  and 

^  straining.    In  some  instances  the  mere  weight  of  the  accumulated  secretion 

^^y  Ik?  sufficient  to  distend  the  terminal  tubules,  as  is  seen  in  compression  of 

bronchus  by  .aneurism.     Barty  King  lays  groat  stress  on  [)leural  adherency 

.  *^  a  factor  in  the  initial  dilatation  of  the  tubes.     The  dis(»ase  seems  to  have 

^<?reaged  in  freriuency  since  the  influenza  epidemics  of  the  past  fifteen  years. 

^'f  six  consecutive  cases  in  my  wards  in  the  session  of  1904-05  from  every 

^t]e  Boggs  isolated  the  influenza  bacillus. 

Horbid  Anatomy. — Two  chief  forms  of  bronchiectasis  are  recognized — the 
Cylindrical  and  the  saccular — which  may  exist  together  in  the  same  lung.  Tlie 
Condition  may  he  general  or  ])artial.  I^niversal  bronchiectasis  is  always  uni- 
lateral. It  occurs  in  rare  con»renital  eases  and  is  occasionally  seen  as  a 
i^equence  of  interstitial  })n('unH)nia.  The  entire  bronchial  tree  is  represented 
by  a  series  of  sacculi  opening  one  into  the  other.    The  walls  are  smooth  and 


po8siljly  without  iilceriitifui  or  erosion  except  in  the  rlepenilent  parts.  Tfii 
linin^^  rnenibraue  of  the  saceuli  h  iisimily  smooth  and  glistening.  The  dilo* 
tatiuus  may  form  large  cyBts  inimediately  beneath  the  pleura.  1  ntervcniii); 
between  the  saceuli  is  a  dense  cirrhotic  hmg  tissue.  The  partial  dilatations— 
the  saeeular  and  cylindrieal — are  conmion  in  chronic  phthisis,  partictiliirly  it 
the  apex,  in  chronic  pleurisy  at  the  base,  and  in  emphysema.  Here  the  dila- 
tation is  more  commonly  cvlindrical,  sometimes  fusifurni.  The  hnmelud 
mucous  meudirane  is  much  involved  and  sometime*  there  is  a  narrowing  of 
the  lumen.  Occasionally  one  meets  with  a  single  saccular  bronchiectasis  in 
eounection  with  chronic  bronchitis  or  euiphysema.  Some  of  these  look  like 
simple  e3'6ts,  with  smooth  walls,  without  fluid  contents,  Rronehinleclasi*  u 
an  acute  condition  may  follow  the  infectious  disenses,  as  in  the  cases  described 
by  Sharkey,  Carr.  and  others.  The  chronic  variety  is  a  sequel  of  bronchitis  ifl 
old  subjects. 

Histologically  the  bronchi  which  are  t!ie  seat  of  dilatation  show  important 
changes.  In  the  large,  suioolh  dilatations  the  cylindrical  is  replacecl  hj  « 
pavement  epithelium.  Tlie  muscular  Iwvcr  is  stretched,  atrophied,  and  lh( 
lilires  separated;  tlie  elastic  tissue  is  also  much  stretched  and  separatcfl.  In 
the  large  saccular  broncbiectaBes  and  in  some  of  the  cylindrical  forms,  duo  tn 
retained  secretions,  the  lining  membrane  is  ulcerated.  The  contents  of  wmt' 
of  the  larger  brouehieetatie  cavities  are  horribly  fetid. 

Symptoms,— There  are  acute  cases,  usually  the  l)rone)iioloetosis  of  chil* 
drcn;  but  a  case  in  my  wards  of  the  broncho-pneumonic  form  died  ia  sii 
weeks  from  the  onset.  The  bronchi  of  the  lower  lobes  were  dilated;  iherr 
w<'re  areas  of  bronr-lnr-|nieumonia  aud  one  or  two  spots  of  gangrene.  Tlv 
jmtieut  liecnme  heuiiplegic*  probalil}^  from  abscess  of  the  brain.  In  the  lim- 
ited dilatations  of  phthisis,  emj)bysema,  and  chronic  bronchitis  the  gYinpti»nis 
are  in  great  part  those  of  the  original  disease,  and  the  condition  often 
is  not  suspected  during  life. 

In  extensive  saccular  brouehiectiisis  the  characters  of  the  cough  and  mp'*'- 
toration  arc  distinctive.  The  pati<'nt  will  pass  the  greater  j^wirt  of  the  <K¥ 
without  any  cough  and  then  in  a  severe  paroxysm  will  bring  up  a  large  quaR- 
tity  of  sfiutum.  Ten  of  my  eases  showed  this  symptom.  Of  23  of  my  ct^ 
ilie  amount  for  twenty-four  hours  was  in  2  less  than  100  c.  c,  in  11  from 
100-3 00  e.  c  in  2  aluu>st  .^>00  c.  e.,  in  7  over  600  c.  e.  In  one  case  with  «»wr 
one  litre  f^er  day  the  cavities  found  w^ere  very  small.  Sometimes  chani:*  of 
position  will  bring  on  a  violent  attack,  probably  due  to  tlie  fart  that  eoine  of 
the  sceretiou  flnws  from  tlic  dilatation  to  a  norioal  tul>e.  The  daily  spell  of 
(*<jughing  is  usually  in  the  luorning.  The  expeetorafion  is  in  many  inHtanf^ 
very  characteristic.  It  is  grayish  or  grayish  brown  in  color,  fluid,  pnrulcnt* 
with  a  peculiar  acid,  souieliuu's  fetid,  odtjr.  Placed  in  a  conical  gla^.  it  sej*- 
rates  into  a  thick  granular  layer  below  and  a  thin  mucoid  lutiTvemng  ln)tr 
above,  which  is  capjted  by  a  l)rownisli  froth.  Mieroscopimlly  it  conR.^li  *'f 
puB-corpuseles,  often  large  crystals  of  fatty  acids,  whit'h  are  somi'tiaics  i^ 
enormous  numbers  over  the  fiehl  and  arrangc^l  in  bunches.  Hspinataidio 
crystals  are  snuictimcs  jiresent.  Elastic  fibres  are  seldom  found  exce)il  wlif^ 
there  is  ulceratirai  nf  the  bronrbial  walls.  l^ubiTflc  batilli  an^  not  pn*ifnt 
In  sniue  cnses»  a^i  iu  10  <d'  my  srries,  Ibc  e\]>ert*u"atinii  is  vrry  fcii<l  and  haf^?*" 
the  characters  of  that  described  under  tVti<l  bronchitis*    Xuuiiuular  expeclon- 
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tion,  such  as  conies  from  plitliipical  cavities,  is  not  common.  Haemorrhage 
occurred  in  14  out  of  35  cases  analyzed  by  Fowler,  in  17  of  my  24  cases, 
slight  in  8,  and  extreme  in  3.  Arthritis  may  occur,  and  it  is  one  of  the  con- 
ditions with  which  the  pulmonary  osteo-arthropathy  is  commonly  associated. 
There  is  a  remarkable  association  of  bronchiectasis  with  abscess  of  the  brain. 
Among  13,700  autopsies  at  the  London  Hospital  and  the  Brompton  Hospital 
there  were  19  instances  of  cere])ral  abscess  with  pulmonary  disease,  usually 
bronchiectasis  (Schorstein). 

Siagnosii. — In  the  extensive  sacculated  forms,  unilateral  and  associated 
with  interstitial  pneumonia  or  chronic  pleurisy,  the  diagnosis  is  easy.  There  is 
contraction  of  the  side,  which  in  some  instances  is  not  at  all  extreme.  The 
cavernous  signs  may  be  cliiefly  at  the  base  and  may  vary  according  to  tlie 
condition  of  the  cavity,  whether  full  or  empty.  There  may  be  the  most  ex- 
quisite amphoric  phenomena  and  loud  resonant  rales.  The  condition  persists 
for  years  and  is  not  inconsistent  with  a  tolerably  active  life.  The  patients 
frequently  show  signs  of  marked  embarrassment  of  the  pulmonary  circulation. 
There  is  a  cyanosis  on  exertion,  the  finger-tips  are  clubbed,  and  the  nails 
incurved.  A  condition  very  difficult  to  distinguish  from  bronchiectasis  is  a 
limited  pleural  cavity  communicating  with  a  bronchus.  The  X-ray  examina- 
tion is  an  important  aid  in  diagnosis. 

Treatment. — Medical  treatment  is  not  satisfactory,  since  it  is  impossible 
to  heal  the  cavities.  Postural  treatment  is  important,  and  tlie  most  favorable 
position  should  be  studied  for  each  patient.  Slee])ing  with  the  head  low 
favors  "drainage."  I  have  practiced  tlie  injection  of  antiseptic  fluids  in  some 
instances  with  benefit.  Intratracheal  injections  have  l)een  recommended  of 
late.  With  a  suitable  syringe  a  drachm  may  be  injected  twice  a  day  of  tlie 
following  solution:  IMenthol  10  parts,  guaiacol  2  ])arts,  olive  oil  88  parts. 
Or  better  still  when  the  odor  is  very  offensive  iodoform  in  olive  oil.  The 
creosote  vapoT  bath  may  be  given  in  a  small  room.  The  ])atient's  eyes  must  be 
protected  with  well-fitting  goggles,  and  the  nostrils  stufTini  with  cotton-wool. 
Twenty  to  thirty  drops  of  creosote  are  poured  upon  water  in  a  saucer  and 
vaporized  by  placing  the  saucer  over  a  spirit  lamp.  At  first  the  vapor  is  very 
rritating  and  disagreeable,  but  the  patient  gets  used  to  it.  The  bath  should 
^  taken  at  first  every  other  day  for  fift^^en  minutes,  then  gradually  increased 
^  an  hour  daily.  The  treatment  should  be  continued  for  three  months.  I 
^^  recommend  it  as  a  most  satisfactory  method.  In  suitable  cases,  as  when 
^^^  is  a  single  large  cavity,  drainage  of  th(?  cavities  may  be  attempted,  par- 
^'^'larly  if  the  ymtient  is  in  fairly  good  condition,  l^esection  of  the  overlying 
^  has  been  emi)loyed.  For  the  fetid  secretion  turpentine  may  be  given,  or 
^U?ne,  and  inhalations  of  carbolic  acid  or  thymol  used. 


IV.    BRONCHIAL   ASTHMA 

Asthma  is  a  term  which  has  been  ap])lied  to  various  conditions  associated 
*h  dyspnoea — Whence  the  names  cardiac  and  renal  asthma — ^but  its  use  should 
Umited  to  the  affection  known  as  bronchial  or  spasmodic  asthma. 

Ktiolof^. — All  writers  agree  that  there  is  in  a  majority  of  eases  of  to 
^nl  asthma  a  strong  neurotic  element.     Many  regard  it  as  a  nenroi 


whicli,  according  to  one  view,  spasm  of  the  hronehial  miiseU^.  according  to  thl 
other  tiirgescencc  of  the  mucosa,  reeults  from  ilisturhei!  innervation,  pneuitii 
gaetric  or  vaso-niotor.     Of  the  numerous  thfories  the  follnwing  are  the 
imports ni : 

(1)  That  it  is  due  io  spasm  of  tlie  bronchial  muscles,  a  theor)'  which 
perhaps  the  largest  number  of  adherents.     The  original  experiments  of  C  I 
B.  Williams,  uyjon  which  it  is  largely  ba^ed,  have  been  ennfirmed  hy  Brodd 

(2)  That  the  attack  is  due  to  swelling  of  the  hroncbial  mucous  menibi 
— fluetionarv  hvpera^mia   (Traube),  vaso-motor  turgescence  (Weber),  diffiui 
hypera^mic  swelling  (Clark), 

(3)  That  in  many  cai^e.^  it  is  a  Bpecial  form  of  inflammation  of  the  gmilltf 
iironehioleB — bronrhiolftis   exufhriiifi    (Cursehmann).      Other   theoriei?  wl 
may  be  mentioned  are  that  the  attack  de|K'MdB  on  spasm  of  the  diaphragm 
on  reflex  spasm  of  all  the  inspiratory  niyseles. 

As  already  mentioned,  the  so-called  hay  fever  i?!  an  affection  which 
many  resembianeejs  to  bronebiul  astlima,  with  which  the  attacks  may  alterna^ 
In  tlie  Ruddenness  of  onset  and  in  many  of  their  features  ttieue  disea; 
&  great  similarity  and  dilTer  only  in  site,  as  su^gcitted  by  Sir  Andrew 
and  generally  acknowledged  by  specialists.  Making  due  allowance  for  an* 
tomieal  differenees,  if  the  structural  cbanges  occurring  in  the  nasjil  m 
membrane  during  an  attack  of  bay  fever  were  to  occur  also  in  various  put 
of  the  broncliial  mucosa,  their  presence  there  would  alford  a  coniplete  an( 
adequate  explanation  of  the  facts  observed  during  a  paroxysm  of  bronchtj 
asthma  (riark).  With  this  statement  I  folly  agree,  but  the  observations  n 
CurBcbmann  have  directed  attention  to  a  feature  in  asthma  which  hai*  bii* 
neglected;  namely,  tluit  in  a  majf>rity  ol'  the  ea^es  it  is  associated  with  * 
exudation,  such  as  might  he  supposed  to  eome  from  a  turgesoent  inucoea 
which  is  of  a  very  ebaraeteristie  and  peeuliar  character  The  hypersemia 
swelling  of  tlie  mucosa  and  the  extremity  viscid,  trnatious  mucus  evplain  w< 
the  hindrance  to  iuspirntion  and  expiration  and  also  tbe  i]mility  of  the  rHl*^ 
An  oedcuni  of  the  angio-neurotic  type  has  been  dcBcribed  in  the  hands  m 
arms  in  asthma. 

Some  general  facts  with  reference 
affection  sometimes  runs  in  families, 
unstable  nervous  systemB.  Tbe  attack  may  be  associated  with  neumlgia  ^^^i 
as  Salter  mentions,  even  alternate  with  epilepsy,  Men  are  more  fre*]tieutlj 
affected  than  women.  The  disease  often  begins  in  childhood  and  sonit^tiro^ 
lasts  until  obi  age.  For  yt^urs  asthmatic  attacks  may  follow  wh«>oping-cf»tt?h» 
One  of  its  most  striking  peculiarities  is  tbe  hharre  and  extraordinary  viiri«'ty 
of  circumstances  which  at  times  induce  a  paro.xysm.  Among  theise  local 
ditions  climate  or  atmosphere  is  most  impoTtant.  A  pen?on  may  be  free  ^^ 
the  city  and  invariably  suffer  from  an  attack  when  he  goes  into  the  eountrti 
or  into  one  sjieeial  j)art  of  the  country*.  Such  cases  are  by  no  means  uncoin* 
raon.  Breathing  the  air  of  a  particular  room  or  a  dusty  atmosphere  m«/ 
bring  on  an  attack.  Odors,  particularly  of  flowers  and  of  hay,  or  eraaiittioitf 
from  animals^  as  tlie  horse,  dog,  or  eat,  may  at  onee  eause  an  outbreak,  Fnjh^ 
or  violent  enmtion  of  any  sort  may  liring  on  a  })aroxysm.  Uterine  and  ovanifl 
troubles  were  formerly  thought  to  induce  attacks  and  may  do  so  in  rarr  iw 
fitances.    Diet,  too,  has  an  important  influence,  and  in  jxtsoos  subject  ta  tbfi 


to  etiology  may  be  mentioned.    11* 
particularly   those  with   irritable 
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disf'ase  severe  paroxysms  may  hv  induced  by  ovrrloading  the  stomocli,  or  by 
taking  certain  articles  of  foocL  Cbronic  casciS,  iu  wliich  the  attacks  recvir  year 
after  year,  grafliuilly  become  associated  witli  enipbvi^ema,  antl  every  fresh 
"coW  indticcs  a  paroxysm.  And,  lastly,  many  cases  of  bronchial  asthma  are 
associated  with  affections  of  the  nose,  particularly  i^ith  hypertrophic  rhinitis 
iDil  nasal  pol>^)i. 

Briefly  stated,  then,  bronchial  asthma  is  a  neurotic  aiTettion,  eharaeterized 
by  hy[jenemia  and  tiir^osceiice  of  the  mucosa  of  the  smaller  bronchial  tubes 
aid  a  peculiar  exudate  of  mucin.  The  attacks  may  be  due  to  direct  irritation 
of  the  bronchial  mucosa  or  may  be  induced,  retlexlv,  by  irritation  of  the  nas^al 
mucosa*  and  indirectly,  too,  by  reflex  intl^ience.^.  from  stotuaeb,  intestines,  or 
^mital  organs.  It  h  irM|iortant  to  reniemlier  tluit  in  the  eubjeets  of  astlima 
to  whom  injections  of  dipbtheria  or  other  antitoxins  are  given  anaphylaxis 
may  be  induced  with  a  rapidly  fatal  termination. 

Symptoms. — Premonitory  sensations  precede  some  attacks,  such  as  chilly 
feelings,  a  sense  of  tightness  in  tbe  chest,  Hatulenee,  the  passage  of  a  large 
t|tiantity  of  nrine,  or  great  dej>ressiou  of  spirits.  Nocturnal  attacks  are  coui- 
mon.  Alter  a  few  hours'  sleep,  the  patient  is  aroused  with  a  distressing  sense 
flf  want  of  breath  and  a  feeling  of  great  oppression  in  the  chest.  Soon  the 
respiratory  elTorta  become  violent,  all  the  accessory  muscles  are  Ijrought  into 
flay,  and  in  a  few  minutes  the  patient  is  in  a  paroxysm  of  the  most  intense 
tepncea.  The  face  is  pale,  the  ex|)re?sion  anxious,  speech  is  impossible,  and 
k  «pite  of  the  most  strenuous  inspiratory  efforts  very  little  air  enters  the 
l»n^.  Expiration  is  prolonged  and  also  wbeczy.  The  number  of  res[)i rations, 
bimcver,  is  not  much  increased.  The  asthmatic  fit  tiuiy  last  from  a  few  min- 
lilei  to  several  hours.  When  severe,  the  signs  of  defective  aeration  soon 
•Ppear,  the  face  becomes  bedewed  with  sweat,  the  pulse  is  small  and  quick, 
the  I'xt rem i ties  get  eold,  and  ju^^t  as  the  j>atient  seems  to  he  at  his  worst  the 
bresthing  begins  to  get  easier,  and  often  with  a  paroxysm  of  coughing  relief 
^^  obtained  and  he  sinks  exhausted  lo  sh^^p.  The  relief  may  be  but  temporary 
tad  a  second  attack  may  soon  come  on.  In  a  majority  of  the  cases  even  in 
lie  intervals  between  the  asthmatic  fits  the  respiration  is  somewhat  embar- 
fHsflt^d.  The  congh  is  at  first  very  tight  and  dry  and  the  ex[tectorali*m  is 
tenacious.  Emphysema  of  the  neck  may  occur  during  the  violent  coughing 
^l^ells.  Urticaria  may  break  out  over  the  whole  body  during  an  attack,  or, 
*s  in  one  patient,  may  be  confined  to  the  skin  of  the  interscapular  regions. 

The  PHYsiCAi.  SIGNS  during  an  attack  arc  very  characteristic.  On  inspee- 
tina  tbe  thorax  looks  enlarged,  barrel-sliaped.  and  is  iixed,  the  amount  of 
*5]Mineion  heing  altogetlier  disproportionate  to  the  intensity  of  the  inspiratory 
Rmenicnts,  The  diaphragm  is  lowered  and  moves  but  slightly*  Inspiration  is 
*hflrt  and  quick,  ex}uration  prolonged.  Percussion  may  not  reveal  any  special 
^Jilference,  but  there  is  sometiuies  marked  hyperresonance^  particularly  in 
patients  who  liave  had  repeated  attacks. 

On  auseultation,  with  inspiration  and  expiration,  there  are  innumeralde 
**biltiit  and  sonorous  rales  of  all  varieties,  piping  and  high-pitched,  low- 
]>ftcii€d  and  grave.    Later  in  the  attack  there  are  moist  rales. 

The  sputum  is  quite  distinctive,  unlike  that  which  occurs  in  any  other 
tfleetion.  Early  in  the  attack  it  is  brought  up  with  great  difficulty  and  is  in 
the  form  of  rounded  gelatinoue  masses,  the  so-called  "fierJcfif"  of  Laennec. 
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Though  ball-like,  they  ean  be  unfolded  and  really  represent  moulds  in  mueu 
of  the  smaller  tubes.     The  entire  expectoration  may  be  made  up  of  theae 
somewhat  tran8luceni>-looking  pellets,  floating  in  a  small  quantity  of  thin 
mucus.    Some  of  them  are  opaque.    Often  with  the  naked  eye  a  twisted  spiral 
character  can  be  seen,  particularly  if  the  sputum  is  spread  on  a  glass  withi 
black  background,    ^licroscopically,  many  of  these  pellets  have  a  spiral  stnw- 
ture,  which  renders  them  among  the  most  remarkable  bodies  met  with  in 
sputum.     It  is  not  a  little  curious  that  they  should  have  been  practicilly 
overlooked  until  described  l)y  von  Curschmann.     Under  the  microscope  the 
spirals  are  of  two  forms.    In  one  tliere  is  simply  a  twisted,  s])irally  arninjKHl 
filament  of  mucin,  in  which  are  entangled  leucocytes,  the  majority  of  whhli 
are  eosinophiles.    ^Flie  twist  may  l)e  loose  or  tight.    The  second  f(»rm  i?  iimeli 
more  peculiar.    In  the  centre  of  a  tiglitly  coiled  skein  of  mucin  fibrils  with  a 
few  scattered  cells  is  a  filament  of  extraordinary  clearness  and  translucency. 
probably  composed  of  transformed  mucin.    These  spirals  are  doubtless  fomn-<l 
in  the  finer  bronchioles  and  constitute  the  product  of  an  acute  bronchioliti?. 
It  is  difficult  to  explain  their  spiral  nature.    I  do  not  know  of  any  obeen-a- 
tions  upon  the  course  of  the  currents  ])roduced  by  the  ciliated  epithelium  in 
the  bronchi,  but  it  is  quite  ])0ssible  tliat  their  action  may  be  rotatory,  in  which 
case,  ])articularly  when  combined  with  sj)asm  of  the  bronchial  muscles,  it  i* 
l)ossible  to  conceive  that  the  mucus  formed  in  the  tube  might  be  couipelle<l 
to  assume  a  si)iral  form.    Within  two  or  three  days  the  sputum  changes  en- 
tirely in  character;  it  becomes  muco-purulent  and  von  Curschmann^s  spiral?= 
are  no  longer  to  be  found.     They  occur  in  all  instances  of  true  bronchial 
asthma  in  the  early  period  of  the  attack.    I  have  never  seen  the  true  spiral? 
either  in  bronchitis  or  ])neumonia.    There  are,  in  addition,  in  many  cases,  the 
pointed,  octahedral  crystals  described  by  Leyden  and  sometimes  called  asthiiin 
crystals.    They  are  identical  with  the  crystals  found  in  the  semen  and  in  lh«' 
blood  in  leukaemia.    At  one  time  they  were  suj)i)Osed,  by  their  irritating  char- 
acter, to  induce  the  paroxysms.     Kosinophiles  in  the  blood  are  enormously 
increased  in  asthma — to  25  or  35  i)er  cent,  of  the  leucocytes,  or  even  to  53.6 
per  cent,  in  one  case. 

Course. — This  is  very  variable.  In  severe  attacks  the  paroxysms  recur  for 
three  or  four  nights  or  even  more,  and  in  the  intervals  and  during  the  day 
there  may  be  wheezing  and  cough.  Karly  in  the  dist»ase  the  patient  may  l»o 
free  in  the  morning,  witiiout  cough  or  much  distress,  and  the  attacks  may 
a|)pear  at  iirst  to  be  of  a  juirely  nervous  cliaracter.  In  the  long-standiiig  easM^s 
emphysema  almost  invariably  develo|)s  and,  while  the  pure  asthmatic  tits 
diminish  in  frecjuency  the  chronic  bronchitis  and  shortness  of  breath  become 
aggravated. 

We  have  no  knowledge  of  the  morbid  anatomy  of  true  asthma.  Death 
during  the  attack  is  unknown.  In  long-standing  cases  the  lesions  are  thosi*  of 
chronic  bronchitis  and  ( iiiphyscnia. 

Treatment.— The  asthmntic  attack  usually  denumds  immediate  and  prompt 
treatment,  and  remedies  should  he  administered  which  exjwrienei*  has  shoun 
are  capable  of  relieving  the  condition  of  the  bronchial  mucosa.  A  few  whiffs 
of  chloroform  will  proihur  i»rom|"t  though  temj)orary  relaxation.  In  a  child 
with  very  severe  attacks,  resisting  all  the  nMial  remedies,  the  treatment  liy 
cldoroform  gave  inmj<'«!i;!te  and  l:n:.l!v  iHrniiincnt  relief.     lIy]>odermic  injec- 


■■ji.^ 


FIBRINOUS   BRONCHITIS  631 

tkowof  pilocarpin  (^.  %,  0.008  gni.)  will  sometimcR  relax  the  mucopa  in  the 
profuse  sweating.  Perles  of  nitrite  of  amyl  may  be  broken  on  the  handker- 
dnef  or  from  two  to  five  drops  of  the  solution  may  be  placed  upon  cotton-wool 
tnd  inhaled.  Strong  stimulants  given  hot  or  a  dose  of  spirit  of  chloroform  in 
hot  whisky  will  sometimes  induce  relaxation.  More  permanent  relief  is  given 
by  the  hypodermic  injection  of  morphia  or  of  morphia  and  strychnine  com- 
binei  In  obstinate  and  repeatedly  recurring  attacks  this  has  proved  a  very 
satisfactory  plan.  The  sedative  antispasmodics,  such  as  belladonna,  henbane, 
rtramonium,  and  lobelia,  may  be  given  in  solution  or  used  in  the  form  of 
cigarettes.  Nearly  all  the  popular  remedies  either  in  this  form  or  in  pastilles 
contain  some  plant  of  the  order  solanacece,  with  nitrate  or  chlorate  of  potash. 
Excellent  cigarettes  are  now  manufactured  and  asthmatics  try  various  sorts, 
Biace  one  form  benefits  one  patient,  another  form  another  patient.  Nitre 
paper  made  with  a  strong  solution  of  nitrate  of  potash  is  very  serviceable. 
Filling  the  room  with  the  fumes  of  this  paper  prior  to  retiring  will  some- 
times ward  off  a  nocturnal  attack.  I  have  known  several  patients  to  whom 
tobacco  smoke  inhaled  was  quite  as  potent  as  the  prepared  cigarettes. 

Canterization  of  the  mucous  membrane  of  the  nose  has  given  great  relief, 
particularly  in  cases  with  swelling  and  irritation.  The  use  of  compressed 
air  in  the  pneumatic  cabinet  is  very  beneficial ;  oxygen  inhalations  may  also 
l»  tried.  In  preventing  the  recurrence  of  the  attacks  there  is  no  remedy  so 
oseful  as  iodide  of  potassium,  which  sometimes  acts  like  a  specific.  '  From 
10  to  20  grains  (0.6  to  1.3  gm.)  three  times  a  day  is  usually  sufficient.  Per- 
^Btent  hydrotherapy  is  often  of  value. 

Particular  attention  should  be  paid  to  the  diet  of  asthmatic  patients.    A 
rule  which  experience  generally  compels  them  to  make  is  to  take  the  heavy 
meals  in  the  early  part  of  the  day  and  not  retire  to  bed  before  gastric  diges- 
tion is  completed.    As  the  attacks  are  often  induced  by  flatulency,  the  carbo- 
hvdrates  should  be  restricted.    Coffee  is  a  more  suitable  drink  than  tea.    In 
respect  to  climate  it  is  very  difficult  to  lay  down  rules  for  asthmatics.    The 
jmtients  are  often  much  better  in  the  city  than  in  the  country'.    The  high  and 
dry  altitudes  are  certainly  more  beneficial  than  the  sea-shore ;  but  in  the  pro- 
tracted cases,  with  emphysema  as  a  secondary  complication,  the  rarefied  air  of 
high  altitudes  is  not  advantageous.    In  young  persons  I  have  known  a  resi- 
dence for  six  months  in  Florida  or  southern  California  to  be  followed  by 
prolonged  freedom  from  attacks.     Egypt  is  a  peculiarly  satisfactory  winter 
climate. 

V.    FIBRINOnS  BRONCHITIS 

{PlaJitic  or  Croupous  Bronchitis) 

Definition.  — An  acute  or  chronic  affection,  characterized  by  the  formation 
in  certain  of  the  bronchial  tuln's  of  fibrinous  casts,  which  arc  expelled  in 
paroxysms  of  dyspnoea  and  cough. 

In  several  diseases  fibrinous  moulds  of  the  bronchi  are  formed,  as  in  diph- 
theria (with  extension  into  the  trachea  and  bronchi),  in  pneumonia,  and 
occasionally  in  phthisis — conditions  which,  however,  have  nothing  to  do  with 
true  fibrinous  bronchitis.  These  casts  arc  not  to  Ik?  confounded  with  the 
blood-casts  which  occur  occasionally  in  ha?moj)tysis. 
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Clinical  Description. — Bettman,  in  reporting  a  case  which  occurred  in 
Whitridge  Williams's  obstetrical  clinic  at  the  Johns  Hopkins  Hospitil, 
analyzed  all  the  cases  from  the  literature  since  1869,  grouping  them  into  dif- 
ferent classes.  The  first  and  most  important  is  chronic  idiopathic  fibrinm 
bronchitis.  It  is  a  rare  affection.  Of  27  cases,  15  were  in  males.  It  is  moet 
common  at  the  middle  period  of  life.  The  attacks  may  occur  at  definite  inter- 
vals for  months  or  years.  The  form  and  size  of  the  casts  may  be  identical  at 
each  attack  as  though  each  time  precisely  the  same  bronchial  area  was  in- 
volved. The  expectoration  of  the  casts  is  associated  with  paroxysms  of  dysp- 
noea and  coughing,  which  occur  at  longer  or  shorter  intervals.  Fever  and 
haemoptysis  may  be  present  during  the  attack.  Physical  signs  usually  indicate 
the  portion  of  the  lung  affected,  as  there  are  suppressed  breath  sounds  and 
numerous  rales  on  coughing.  A  very  dry  rale,  called  the  "ferurt  de  drapeau," 
has  been  descril>ed,  caused  by  the  vibration  of  a  loosened  portion  of  the  cast. 

In  five  cases  there  were  skin  lesions.  Tuberculosis  is  sometimes  present. 
The  casts  are  usually  rolled  up  and  mixed  with  mucus  and  blood.  When 
unrolled  they  are  large  white  branching  structures.  The  main  stem  may  be 
as  thick  as  the  little  finger.  From  the  consistency  and  appearance  they  have 
been  described  as  fibrinous,  but  they  consist  mainly  of  mucin.  On  cross- 
section  they  show  a  concentrically  stratified  structure,  with  leucocytes  and 
alveolar  epithelium.  Leyden's  crystals  and  von  Curschmann's  spirals  are 
sometimes  found,  and  in  Bettman's  case  there  were  protozoan-like  bodies. 
Death  occurred  in  only  one  case  of  the  series. 

There  is  a  very  remarkable  acute  form,  of  which  Bettman  collected  15 
cases.  It  comes  on  most  frequently  during  some  fever,  as  typhoid,  pneumonia, 
or  the  eruptive  fevers.  After  a  preliminary  bronchitis  the  dyspnoea  increases, 
and  then  the  casts  are  coughed  up.  Chills  and  fever  have  been  present.  Four 
of  the  15  cases  proved  fatal,  and  the  casts  were  found  in  situ.  It  is  much 
more  serious  than  the  chronic  form.  There  may  be  casts  expectorated  which 
have  not  the  arborescent  structure  of  tlie  true  fibrinous  moulds,  but  which 
come  from  a  single  tube  or  its  bifurcation.  Sometimes  they  are  very  small 
and  "tail  off"  into  true  si)irals. 

Fibrinous  casts  are  expectorated  in  connection  with  chronic  heart-diseafc 
(10  cases)  and  in  pulmonary  tuberculosis  (14  cases),  in  the  latter  disease 
usually  late  in  the  course  and  of  unfavorable  moment.  In  the  albuminous 
expectoration  following  tapping  of  a  pleural  exudate  fibrinous  casts  have  been 
coughed  up. 

In  hirmoptysis  blood-casts  may  be  expectorated,  and  they  are  not  to  be 
confounded  with  the  casts  of  true  fibrinous  bronchitis  which  may  be  coughed 
up  with  profuse  ha?morrhage. 

In  pneumonia  small  fibrinous  plugs  are  not  uncommon  in  the  sputum,  anil 
in  a  few  rare  instances  quite  large  moulds  of  the  tubes  may  be  coughed  up. 

The  mycelium  of  Aspergillus  fu  mi  gat  us  may  form  membranous  casts  in 
the  bronchi.  I  reported  an  instance  of  the  kind  in  which  a  small  partial 
mould  of  this  kind  was  expectorated,  and  there  is  on  record  a  case  in  which 
for  long  periods  membranes  composed  of  this  fungus  were  coughed  up  in 
attacks  of  dyspnopa. 

Fathology. — The  pathology  of  the  disease  is  obscure.  The  membrane  is 
identical  with  that  to  which  the  term  croupous  is  applied,  and  the  obscurity 
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idttes  not  so  much  to  the  mechanism  of  the  production^  which  is  probably 
the  same  as  in  other  mucous  surfaces,  as  to  the  curious  limitation  of  the  affec- 
tion to  certain  bronchial  territories  and  in  the  chronic  form  to  the  remarkable 
morrence  at  stated  or  irregular  intervals  throughout  a  period  of  many  years. 

Id  the  fatal  cases  the  bronchial  mucous  membrane  may  be  found  injected 
or  pale.  In  Biermer's  case  the  epithelial  lining  was  intact  beneath  the  cast, 
but  in  that  of  Kretschy  the  bronchi  were  denuded  of  their  epithelium.  Em- 
physema is  almost  invariably  present.  Evidences  of  recent  or  antecedent  pleu- 
risy are  sometimes  found.  Model,  in  an  article  published  from  Baumler's 
clinic,  states  that  tuberculosis  was  present  in  10  out  of  21  autopsies. 

Itoatment. — In  the  acute  cases  the  treatment  should  be  that  of  ordinary 
acute  bronchitis.  We  know  of  nothing  which  can  prevent  the  recurrence  of  the 
attacks  in  the  chronic  form.  In  the  uncomplicated  cases  there  is  rarely  any 
danger  during  the  paroxysm,  even  though  the  symptoms  may  be  most  distress- 
ing and  the  dyspnoea  and  cough  very  severe.  Inhalations  of  ether,  steam,  or 
atomized  lime-water  aid  in  the  separation  of  the  membranes.  Waldenbcrg 
employed  the  last  remedy  with  success  in  one  case.  Ewart  recommends  intra- 
tracheal injections  of  olive  oil.  Pilocarpine  might  be  useful,  as  in  some  in- 
stances it  increases  the  bronchial  secretion.  The  employment  of  emetics  may 
be  necessary,  and  in  some  cases  they  are  effective  in  promoting  the  removal  of 
the  casts. 
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Congestion. — ^There  are  two  forms  of  congestion  of  the  lungs — active  and 
passive. 

1.   Active  Congestion  of  the  Lungs. — ^Much  doubt  and  confusion  still 
exist  on  this  subject.    French  writers,  following  Woillez,  regard  it  as  an  inde- 
pendent primary  affection  (maladie  de  Woillez),  and  in  their  dictionaries  and 
text-books  allot  much  space  to  it.    English  and  American  authors  more  cor- 
rectly regard  it  as  a  symptomatic  affection.    Active  fluxion  to  the  lungs  occurs 
with  increased  action  of  the  heart,  and  when  very  hot  air  or  irritating  sub- 
stances are  inhaled.    In  diseases  which  interfere  locally  with  the  circulation 
the  capillaries  in  the  adjacent  unaffected  portions  may  be  greatly  distended. 
The  importance,  however,  of  this  collateral  fluxion,  as  it  is  called,  is  probably 
exaggerated.     In  a  whole  series  of  pulmonary  affections  there  is  this  asso- 
ciated congestion — in  pneumonia,  bronchitis,  pleurisy,  and  tuberculosis. 

The  symptoms  of  active  congestion  of  the  lungs  are  by  no  means  definite. 
The  description  given  by  Woillez  and  by  other  French  writers  is  of  an  affec- 
tion which  is  difficult  to  recognize  from  anomalous  or  larval  forms  of  pneu- 
monia. The  chief  symptoms  described  are  initial  chill,  pain  in  the  side,  dysp- 
ncpa,  moderate  cough,  and  temperature  from  101°  to  103''  F.  The  physical 
signs  are  defective  resonance,  feeble  l)reathing,  sometimes  broncliial  in  charac- 
ter, and  fine  r&les.  A  majority  of  clinical  physicians  would  undoubtedly  class 
such  cases  under  inflammation  of  the  lung.  In  many  epidemics  the  abnormal 
and  larval  forms  are  specially  prevalent, 
49 
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Tlic  occurrence  of  an  intense  and  rapidly  fatal  congestion  of  the  lung,  fol. 
lowing  extreme  heat  or  cohl  or  sometimes  violent  exertion,  is  recogaized  bj 
some  authors.  Kenforth,  the  oarsman,  is  said  to  have  died  from  this  eaiue 
during  a  race  at  Halifax.  Leuf  has  descrihed  cases  in  which,  in  associatioD 
with  drunkenness,  exposure,  and  cold,  death  occurred  suddenly,  or  within 
twenty-four  hours,  the  only  lesion  found  being  an  extreme,  almost  hffmo^ 
rliagic,  congestion  of  the  lungs.  It  is  by  no  means  certain  that  in  tht^  oases 
death  really  occurs  from  pulmonary  congestion  in  the  absence  of  specific  state- 
ments with  reference  to  the  coronary  arteries  and  the  heart. 

2.  Passive  Congestion. — Two  forms  of  this  may  Ik?  recognized,  the  me- 
chanical and  the  hypostatic. 

(a)  Mechanical  cangcstion  occurs  whenever  there  is  an  obstacle  to  the 
return  of  the  blood  to  the  heart.  It  is  a  common  event  in  many  affectiooi 
of  the  left  heart.  The  hmgs  are  voluminous,  russet  brown  in  color,  cutting 
and  tearing  with  great  resistance.  On  section  they  show  at  first  a  browniA 
red  tinge,  and  then  the  cut  surface,  exposed  to  the  air,  l)ecome8  rapidly  of  a 
vivid  red  color  from  oxidation  of  the  abundant  ha»moglobin.  This  is  the  con- 
dition known  as  hrown  indnraiwn  of  the  lung.  Histologically  it  is  charac- 
terized by  (i)  great  distention  of  the  alveolar  capillaries;  (ii)  increaw  in 
the  connective-tissue  elements  of  the  lung;  (Hi)  the  presence  in  the  alveolar 
walls  of  many  cells  containing  altered  blood-pigment;  (fr)  in  the  aK*eoIi 
numerous  epithelial  cells  containing  blood-pigment  in  all  stages  of  alteration, 
which  are  also  found  in  great  numbers  in  the  sputum. 

It  occasionally  happens  that  this  mechanical  hyperaBmia  of  the  lung  results 
from  pressure  by  tumors.  So  long  as  compensation  is  maintained  the  mechan- 
ical congestion  of  the  lung  in  heart  disease  does  not  produce  any  symptoms, 
but  with  enfeebled  heart  action  the  engorgement  becomes  marked  an«l 
there  are  dyspna^a,  cough,  and  expectoration,  with  the  characteristic  alveolar 
cells. 

{b)  TfypostaU'c  Congestion. — In  fevers  and  adynamic  states  generally  it  i* 
very  conmion  to  find  the  bases  of  the  lungs  deeply  congested,  a  condition  in- 
duced |)artly  by  the  effect  of  gravity,  the  ])atient  lying  recumlient  in  one  jhw- 
til  re  for  a  long  time,  but  chiefly  by  weakened  heart  action.  Tliat  it  is  not  an 
elfcct  of  gravity  alone  is  shown  by  the  fact  that  a  healthy  person  may  remain 
in  Im'(1  an  indefinite  time  without  its  occurrence.  The  posterior  parts  of  tlw 
lung  are  dark  in  color  and  engorged  with  ])lood  and  serum ;  in  some  instanci* 
to  such  a  degree  that  the  alveoli  no  longer  contain  air  and  portions  of  the  lung 
sink  in  water.  The  terms  splenizaiion  and  hypostatic  pneumonia  have  been 
given  to  these  advanced  grades.  It  is  a  common  affection  in  protracted  case? 
of  typhoid  fever  and  in  long  debilitating  illness.  In  ascites,  meteorism,  and 
abdominal  tumors  the  bases  of  the  lungs  may  be  com])ressed  and  congested.  In 
this  connection  must  ])e  mentioned  the  form  of  passive  congestion  met  with 
in  injury  to,  and  organic  disease  of,  the  brain.  In  cerebral  apoplexy  the  liases 
of  the  lungs  are  deeply  engorged,  not  (piite  airless,  but  heavy,  and  on  section 
drip  with  ])lo()d  and  serum.  1  have  twice  seen  this  condition  in  an  extn-me 
gRide  throughout  the  lungs  in  death  from  morphia  poisoning.  In  some  in- 
stances the  lumr  tissue  has  a  blackish,  gelatinous,  infiltrated  appearance, almort 
like  diffuse  pulmonary  a})0[)lexy.  Occasionally  this  eongt»stion  is  most  niarke«i 
in.  and  even  confined  to,  the.hemiplegie  side.    In  prolonged  coma  the  hypo- 
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^itic  congestion  may  be  associated  with  patches  of  consolidation,  due  to  the 
aq)iration  of  portions  of  food  into  the  air-passages. 

The  symptoms  of  hypostatic  congestion  are  not  at  all  characteristic,  and 
the  condition  has  to  be  sought  for  by  careful  examination  of  the  bases  of  the 
hugs,  when  slight  dulness,  feeble,  sometimes  blowing,  breathing  and  liquid 
lUes  can  be  detected. 

Treatment. — ^The  treatment  of  congestion  of  the  lungs  is  usually  that 
of  the  condition  with  which  it  is  associated.  In  the  intense  pulmonary  en- 
Iforgenient,  which  may  possibly  occur  primarily,  and  which  is  met  with  in 
heart  disease  and  emphysema,  free  l)lceding  should  be  practiced.  From  20  to 
JM)  ounces  of  blood  should  be  taken  from  tlie  arm,  and  if  tlie  blood  does  not 
flow  freely  and  the  condition  of  the  patient  is  desperate  aspiration  of  the 
right  auricle  may  be  performed. 

(Edema. — In  all  forms  of  intense  congestion  of  the  lungs  there  is  a  transu- 
dation of  serum  from  the  engorged  capillaries  chiefly  into  the  air-cells,  but 
also  into  the  alveolar  walls.  Not  only  is  it  very  frequent  in  congestion,  but 
alw  with  inflammation,  with  new  growths,  infarcts,  and  tubercles.  When 
limited  to  the  neighborhood  of  an  affected  part,  the  name  collateral  oedema 
is  sometimes  applied  to  it. 

Acute  (edema  is  met  with:  (1)  in  the  infections;  (2)  in  Bright's  disease; 
(3)  in  heart  disease,  particularly  angina  pectoris,  myocarditis,  and  valve 
lesions;  (4)  in  arterio-sclerosis ;  (5)  pregnancy;  (6)  angio-neurotic  cedema. 
Mid  (7)  as  a  complication  of  the  epileptic  fit.  Tlie  theory  most  generally 
accepted  is  that  of  Welch,  whose  experiments  seemed  to  indicate  that  pul- 
monary oedema  is  due  to  a  disproportionate  weakness  of  the  left  ventricle,  so 
that  the  blood  accumulates  in  the  limg  capillaries  until  transudation  occurs. 
Such  weakness  may  be  brought  about  by  paralysis  or  by  spasm  of  the  left 
ventricle.  Others  regard  it  as  an  effect  of  disturbance  in  the  vasomotor 
fnechanism  of  the  lungs.  In  some  cases  there  are  recurring  attacks  of  acute 
xdenaa. 

Anatomically  the  lung  is  anaemic,  heavy,  sodden,  pits  on  pressure,  and  on 
ection  a  large  quantity  of  clear  or  blood-tinged  serum  flows  out.  It  may 
ave  in  places  a  gelatinous  aspect. 

Symi^toms. — The  onset  is  sudden  with  a  feeling  of  oppression  and  pain 
I  the  chest  and  rapid  breathing  which  soon  becomes  dyspnoeic  or  orthojmoeic. 
here  may  be  an  incessant  short  cough  and  a  coj)iou8  frothy,  sometimes  blood- 
nged,  expectoration,  which  may  be  expelled  in  a  gush  from  the  mouth  and 
58e.  Tlie. face  is  pale  and  covered  with  a  cold  sweat:  the  pulse  is  feeble  and 
le  hearths  action  weak.  Over  the  entire  chest  may  be  heard  piping  and 
ibbling  rales.  The  attack  may  be  fatal  in  a  few  hours  or  it  may  persist 
)r  twelve  or  twenty-four  hours  and  then  pass  off.  Steven,  of  Glasgow,  has 
sported  a  case  with  72  attacks  in  two  and  a  half  years.  T  have  seen  this 
icnrrent  form  in  angina  pectoris,  each  paroxysm  of  which  was  associated  with 
itense  dyspntra  and  all  the  features  of  acute  oedema  of  the  lungs. 

Bleeding  should  ])e  practiced  at  once  and  is  often  most  helpful.  Dry 
ipping  may  be  tried.  One  of  my  patients  had  great  relief  from  inhalations 
f  chloroform.  Oxygen  may  be  used.  Atropine  hypodermically  (gr.  1/100, 
,00065  gm.)  is  sonietinus  of  value.  If  there  is  much  agitation  and  sense 
f  impending  death,  morphia  may  be  given  hypodermically. 
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Fnlmonary  Hsmorrhage. — ^This  occurs  in  two  forms — broncho-pulmoMTf 
hcemorrliage,  sonietimes  called  bronchorrhagia,  in  which  the  blood  is  ponred 
out  into  the  bronchi  and  is  expectorated,  and  pulmonary  apoplexy  or  pneumor- 
rhagia,  in  which  the  haemorrhage  takes  place  into  the  air-cells  and  the  lung 
tissue. 

1.  Bboncho-pulmonaky  Hemorrhage;  HiEicoPTYSis. — Spitting  of 
'  blood,  to  which  the  term  haemoptysis  should  be  restricted,  results  from  i 
variety  of  conditions,  among  which  the  following  are  the  most  important:  (a) 
In  young  healthy  persons  haemoptysis  may  occur  without  warning,  and  iftw 
continuing  for  a  few  days  disappear  and  leave  no  ill  traces.  There  may  be  at 
the  time  of  the  attack  no  physical  signs  indicating  pulmonary  disease.  In 
such  cases  good  health  may  be  preserved  for  years  and  no  further  trouWe 
occur.  These  cases  are  not  very  uncommon,  but  in  spite  of  the  good  health 
tuberculosis  may  be  suspected.  In  Ware's  important  contribution  to  this  sob- 
ject,  of  386  cases  of  haemoptysis  noted  in  private  practice  62  recovered  tad 
pulmonary  disease  did  not  subsequently  develop  in  them.  (6)  Hamofi}^ 
in  pulmonary  tuberculosis,  which  is  considered  on  page  194.  (c)  In  con- 
nection with  certain  diseases  of  the  lung,  as  pneumonia  (in  the  initial  stage) 
and  cancer,  occasionally  in  gangrene,  abscess,  and  bronchiectasis,  (d)  In 
many  heart  aiToctions,  particularly  mitral  lesions.  It  may  be  profuse  and 
recur  at  intervals  for  years,  {e)  In  ulcerative  affections  of  the  larynx, 
trachea,  or  hronchi.  Sometimes  the  haemorrhage  is  profuse  and  rapidly  fatal 
as  when  the  ulcer  ero<les  a  large  branch  of  the  pulmonary  artery,  an  accident 
which  I  have  known  to  ha[)pen  in  a  case  of  chronic  bronchitis  with  emphy- 
sema. (/)  Aneurism  is  an  occasional  cause  of  haemoptysis.  It  may  be  sudden 
and  ra])idly  fatal  when  the  sac  bursts  into  the  air-passages.  Sli^t  bleeding 
may  continue  for  weeks  of  months,  due  to  pressure  on  the  mucous  membrane 
or  erosion  of  the  lung;  or  in  some  cases  the  sac  "weeps"  through  the  exposed 
laminae  of  fibrin,  (g)  Vicarious  hannorrhage,  which  occurs  in  rare  instances 
in  cases  of  interrupted  menstruation.  The  instances  are  well  authenticated. 
Flint  mentions  a  case  which  he  had  had  under  observation  for  four  years,  and 
Hippocrates  refers  to  it  in  the  aphorism,  "Haemoptysis  in  a  woman  is  removed 
by  an  eruption  of  the  menses."  Periodical  hemoptysis  has  also  been  met  with 
after  the  removal  of  both  ovaries.  Even  fatal  haemorrhage  has  occurred  from 
the  lung  during  menstruation  when  no  lesion  was  found  to  account  for  it. 
(h)  There  is  a  form  of  recurring  ho'moptysis  in  arthritic  subjects  to  which 
Sir  Andrew  Clark  has  called  special  attention  and  which  also  is  described  bv 
French  writers.  T\\c  cases  occur  in  persons  over  fifty  years  of  age  who  usu- 
ally present  siirns  of  the  arthritic  diathesis.  It  rarely  leads  to  fatal  issue  and 
subsides  without  inducing  pulmonary  changes,  (i)  HaemoptA'sis  occurs  some- 
times in  malignant  fevers  and  in  purpura  ho'morrhagica.  Lastly,  there  i? 
endemic  haemoptysis,  due  to  the  bronchial  fluke,  an  affection  which  is  confined 
to  parts  of  China  and  Japan. 

Symptoms. — Haemoptysis  sets  in,  as  a  rule,  suddenly.  Often  without  warn- 
ing the  patient  expericnees  a  warm,  saltish  taste  as  the  mouth  fills  with  blood. 
Cougliing  is  usually  induced.  There  may  be  only  an  ounce  or  so  brought  up 
before  the  haMuorrluiLre  stop^,  or  the  bleeding  may  continue  for  days,  the 
patient  bringing  u|)  small  (puintities.  In  other  instances,  particularly  when 
a  large  vessel  is  eroded  or  an  aneurism  bursts,  the  amount  is  large^  and  the 
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ttient,  after  a  few  attempts  at  coughing,  shows  signs  of  suffocation  and  death 
8  produced  by  inundation  of  the  bronchial  system.  Fatal  ha?morrhage  even 
m  occur  into  a  large  cavity  in  a  patient  debilitated  by  phthisis  without  the 
)Todnction  of  haemoptysis.  I  dissected  a  case  of  this  kind  at  the  Philadelphia 
loepital.  The  blood  from  the  lungs  generally  has  characters  which  render 
t  readily  distinguishable  from  the  blood  which  is  vomited.  It  is  alkaline 
n  reaction,  frothy,  and  mixed  with  mucus,  and  when  coagulation  occurs  air- 
lubbles  are  present  in  the  clot.  Blood-moulds  of  the  smaller  bronchi  are 
fometimes  seen.  Patients  can  usually  tell  whether  the  blood  has  been  brought 
ip  by  coughing  or  by  vomiting,  and  in  a  majority  of  cases  the  history  gives 
jnportant  indications.  In  paroxysmal  hiemoptysis  connected  with  menstrual 
fotnrbances  the  practitioner  should  see  that  tlie  blood  is  actually  coughed 
ip,  since  deception  may  be  practiced.  The  spurious  haemoptysis  of  hysteria  is 
?0D8idered  with  that  disease.  Naturally,  the  patient  is  at  first  alarmed  at  the 
warrence  of  bleeding,  but,  unless  very  profuse,  as  when  due  to  rupture  of 
in  aortic  aneurism  in  a  pulmonary  cavity,  the  danger  is  rarely  immediate. 
rhe  attacks,  however,  are  apt  to  recur  for  a  few  days  and  the  sputum 
lay  remain  blood-tinged  for  a  longer  period.  In  the  great  majority  of  cases 
^e  haanorrhage  ceases  spontaneously.  It  should  be  remembered  that  some 
f  the  blood  may  be  swallowed  and  produce  vomiting,  and,  after  a  day  or 
f^o,  the  stools  may  be  dark  in  color.  It  is  not  advisable  to  examine  the  chest 
iring  an  attack  of  haemoptysis. 

2.  Pulmonary  Apoplkxy;  Hjemorriiagic  Infarct. — In  this  condition 
e  blood  is  effused  into  the  air-cells  and  interstitial  tissue.  It  is  usually 
ffuee,  the  parenchyma  not  being  broken,  as  is  the  brain  tissue  in  cerebral 
•oplexy.  Sometimes,  in  disease  of  the  brain,  in  septic  conditions,  and  in 
e  malignant  forms  of  fevers,  the  lung  tissue  is  uniformly  infiltrated  with 
X)d  and  has,  on  section,  a  black,  gelatinous  appearance. 

As  a  rule,  the  haemorrhage  is  limited  and  results  from  the  l)locking  of 
branch  of  the  pulmonary  artery  either  by  a  thrombus  or  an  emlmlus.  The 
ndition  is  most  common  in  chronic  heart-disease.  Although  the  pulmonary 
teries  are  terminal  ones,  blocking  is  not  always  followed  by  infarction; 
rtly  because  the  wide  cai)illaries  furnish  sufficient  anastomosis,  and  partly 
?ause  the  bronchial  vessels  may  keep  up  the  circulation.  The  infarctions 
*  chiefly  at  the  periphery  of  the  lung,  usually  wedge-shaped,  with  the  base 
the  wedge  toward  the  surface.  When  recent,  they  are  dark  in  color,  hard 
i  firm,  and  look  on  section  like  an  ordinary  blood-clot.  Gradual  changes 
on,  and  the  color  becomes  a  reddish  brown.  The  |)l(Mira  over  an  infarct 
usually  inflamed.  A  nii(roscoj)ic  section  shows  the  air-cells  to  be  distended 
til  n*d  blo(Kl  ('or|)us(les,  which  nuiy  also  be  in  the  alveolar  walls.  The 
'arcts  are  usually  multiple  and  vary  in  size  from  a  walnut  to  an  orange. 
TV  large  ones  may  involve  the  greater  part  of  a  lobe.  In  the  artery  ])assing 
the  affected  territory  a  thromhus  or  an  embolus  is  found.  The  globular 
rombi,  formed  in  the  right  auricular  appendix,  play  an  important  ])art  in 
i?  production  of  ha^morrhagie  infarction.  In  many  rases  the  source*  of  the 
ibolus  can  not  he  diseov(»n<l,  and  the  infarct  may  have  resultetl  from 
romlKh«is  in  the  pulnionarv  arh^y,  hut,  as  h(»for(^  mention<'d,  it  is  not  infre- 
lent  to  find  total  ohst ruction  of  a  large  branch  of  a  pulmonary  arterv  with- 
it  haemorrhage  into  the  corresponding  lung  area.    The  further  history  of  an 
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infarction  is  variable.  It  is  possible  that  in  some  instances  the  circulation  is 
re-established  and  the  blood  removed.  More  commonly,  if  the  patient  Uvea, 
the  usual  changes  go  on  in  tlie  extravasated  blood  and  ultimately  a  pigmented, 
puckered,  fibroid  patcli  results.  Sloughing  may  occur  with  the  formation  of  a 
cavity.  Occasionally  gangrene  results.  In  a  case  at  the  XJniversity  Hospital, 
Philadelphia,  a  gangrenous  infarct  ruptured  and  produced  fatal  pneumo- 
thorax. 

The  symptoms  of  pulmonary  apo])lexy  are  by  no  means  definite.  The 
condition  may  1)€  suspected  in  chronic  heart-disease  when  hsemopt}'si8  oecure. 
particularly  in  mitral  stenosis,  but  the  bleeding  may  be  due  to  the  citreme 
engorgement.  When  the  infarcts  are  very  large,  and  particularly  in  the  lower 
lobe,  in  which  they  most  commonly  occur,  there  may  be  signs  of  consolidatioo 
with  blowing  breathing  and  a  pleuritic  friction. 

Treatment  of   Pulmonary   Hemorrhage. — The   pressure  within  the 
pulmonary  artery  is  considerably  less  than  that  in  the  aortic  system.    The 
system  is  under  vaso-motor  control,  but  our  knowledge  of  the  mutual  reli- 
tions  of  pressure  in  the  aorta  and  in  the  pulmonary  artery,  under  varying 
conditions,  is  still  very  imi)erfect   (Bradford).     There  may  be  an  influence 
on  the  systemic  blood-pressure  without  any  on  the  pulmonary,  and  the  pres- 
sure in  the  one  may  rise  while  it  falls  in  the  other,  or  it  may  rise  and  fall  in 
both  together.    The  researches  of  Brodie  and  Dixon  indicate  that  drugs  whiA 
raise  the  perij)heral  blood  pressure  by  vaso-constriction  increase  the  total  blood 
in  the  lung.    Thus  ergot,  the  remedy  j)erhaps  most  commonly  used,  causes  a 
distinct  rise  in  the  pulmonary  blood-pressure,  while  aconite  produces  a  definite 
fall. 

The  question  is  beset  with  difficulties,  and  experimental  work  is  by  no 
means  in  accord.  In  a  recent  study  Wiggers  concludes  that  in  the  early  staged 
of  haemoptysis,  when  the  breathing  is  not  altered,  lowering  of  the  blood  pre!=^ 
sure  within  the  pulmonary  circuit  can  not  be  accomplished  by  the  nitrites,  bu  t^ 
this  can  only  be  done  with  the  cardiac  depressants,  such  as  chloroform  an*  1 
the  j)ituitary  extracts;  and  in  the  later  stages  of  an  attack,  when  the  heart 
is  very  rapid,  pituitary  extract  is  the  cmly  drug  that  raises  systemic  pres6ur«J? 
while  simultaneously  lowering  that  in  the  pulmonary  circuit. 

The  anatomical  condition  in  haemoptysis  is  either  hyj>er8Pmia  of  the  broim  — 
chial  mucosa  (or  of  the  lung  tissue)  or  a  perforated  vessel.     In  the  latter  ca."=-^:? 
the  patient  often  passes  rapidly  l)eyond  treatment,  though  there  are  instance? -s 
of  the  most  profuse  liaMnorrliage,  which  must  have  come  from  a  perforat("^l 
artery  or  a  ruj)turtMl  aneurism,  in  which  recovery  has  occurred.     Practicallv, 
for  treatment,  wc  should  separate  tliese  cases,  as  the  remedies  which  would  Ix* 
appHca])le  in  tlie  case  of  congested  and  bleeding  mucosa  would  Ik?  as  nn»c^li 
out  of  place  in  a  case  of  lueinorrhage  from  ruptured  aneurism  as  in  a  c\it 
radial  artery.     Wlien  the  blood  is  brought  up  in  large  (piantities,  it  is  almo^ 
certain  either  that  an  aneurism  has  ruptured  or  a  vessel  has  been  eroded.    In 
the  instances  in  which  tlie  sputum  is  blood  tinged  or  when  the  blood  is    in 
smaller  quantities,  bleeding  comes  by  diapedesis  from  hyperannic  vessels.    In 
such  cases  the  haMuorrbage  may  be  Inneiicial  in  relieving  the  congested  blocid- 
vessels. 

The  indications  an*  to  reduce  the  fn»(|uency  of  the  beart-ln^ats  and  to  lower 
the  blood-j)rcssure.      Tlir   truth.    Pas  Hint   /*.s/   rin   (jaiiz   hcsondeirr  ii'dfi*  ^ 
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kiDgly  niiphnsizud  l»y  fire  friglitcned  imitate  of  th<^  [laticmt.  llrst  of  the 
i\  an*J  peace  of  the  mind— "gwrV^',  .serufifoi;,  ^iienttum"  of  IVlniis — should 

gecured*  If  there  is  marked  restleBsness,  morphia  hy[>odertiucally  (gr. 
^0.011  gnu)  is  advisahle.  Turn  the  patient  on  the  affected  side*  if  known, 
the  regurgitation  is  less  apt  to  occur  into  the  hrouchi  of  the  sound  lung.  As 
^ta*us  remarks^  in  ha^nuiptysii?  the  patient  despairs  from  the  first,  and  needs 
be  strongly  reaj^sured.  Death  is  rarely  due  directly  to  haemoptysis;  patients 
>  after,  not  of  it  (S.  West)-  In  tlic  majority  of  cases  of  rnild  ha?mopty8i8 
16  is  sufficient.  Even  when  the  patient  insists  upon  going  alioiit,  the  hleetling 
ly  stop  spontaneously*  The  diet  t^hould  he  light  nnd  \mstimiikting.  Alcohol 
Duld  iHit  be  nsed.  The  patient  may,  if  he  wishes,  have  ice  to  suck.  Small 
Ht^  vt  aromatic  sulphuric  acid  may  he  ^iven.  hut  unless  the  bleeding  is 
•otracted  styptic  and  astringent  medicines  are  not  indicated.  For  cough, 
lich  is  always  present  and  disturlnng,  opium  should  Ive  freely  given,  and 
o(  aU  medicines  mo^i  serviceable  in  haemoptysis.  Digitalis  should  not  be 
ied^  as  it  rai&es  the  blood-pres&ure  in  the  pulmonary  artery.  Aconite »  as  it 
rers  the  pressure,  may  he  used  when  there  h  much  vascular  excitement, 
'got,  tannic  acid,  and  lead*  which  are  so  much  em]>loycd,  have  little  or  no 
iBuence  in  ha*moj>tvsis;  ergot  |)rohaldy  doet^  harm.     One  of  the  most  sati^- 

tory  meang  of  lowering  the  blood-pressure  is  purgation,  and  when  the  bleed- 
tg  is  protracted  salts  may  be  freely  given.  In  profuse  haemoptysis,  sueh  as 
nm^  from  erosion  f»f  an  artery  or  the  ru]>ture  of  an  aneurism,  o  fatal  result 
caiamou.  and  yet  post  mortem  eviden<'e  shows  that  tliromlKJsis  mny  occur 
til  healing  in  a  rupture  of  considerable  size.  The  fainting  induced  by  the 
te  of  blood  is  probably  the  most  etlicient  means  of  promoting  thrombosis, 
\i  it  was  on  this  principle  that  formerly  fiatients  were  !ded  from  the  arm, 

from  botli  arms,  as  in  the  case  of  Laurence  Sterne.  Lig-atures,  or 
smarch's  bandages,  placed  around  the  legs  may  serve  temporarily  to  cheek 
!  bleeding.  The  ice-bag  on  the  sternum  is  of  doulitful  utility.  In  a  pro- 
deil  rase  (^uley  induced  juieumothonix,  but  without  elTect. 

Brietly.  then,  we  may  say  that  luemorrhage  from  rupture  of  aneurism  or 
sion  of  a  lilood-vessel  usually  proves  fatal.  The  fainting  induced  by  the 
f  of  hlotHj  is  beneficial,  and,  if  the  patient  can  be  kept  olive  for  twenty-four 
Wire,  a  thrombus  of  sutbeient  strength  to  prevent  further  bleeding  may  form, 
le  thief  danger  is  the  inundation  of  the  bronchial  system  with  the  blood,  so 
fit  while  the  lus^morrhage  is  profuse^  the  cough  sliould  be  encouraged.  Opium 
'"  not  then  be  used,  and  stimulants  should  lie  given  with  caution, 

Tl  the  other  grou|»,  in  which  the  lurmorrhage  comes  from  a  congested 
and  is  limited,  the  patieid  gets  well  if  kept  absolutely  <fuit't.  and  fatal 
Imgc  probably  neviT  oeeurs  from  this  s<juree.  Ifest,  reductiim  of  the 
reia*iure  by  minimum  diet,  purging,  if  necessary,  and  the  administration 
rf  opium  to  allay  the  cough  are  the  main  indications, 

n,     CHEONIC    INTERSTITIAL   PNEUMONIA 

(Cirrhosis  of  thr  fAituj — Ffbrmd  Phthims) 

A  fibroid   change   may   have  its  starting   point   in   the  tissue  about  the 
«''«nclii  and  blood-vcetfelg,  the  interlobular  septa,  the  alveolar  walls,  or  in  the 
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pleura.  So  diverse  are  the  forms  and  so  varied  the  conditions  under  litiA 
this  change  occurs  that  a  proper  classification  is  extremely  difficult.  We 
may  recognize,  however,  two  chief  forms— the  local,  involving  only  a  limited 
area  of  the  lung  substance,  and  the  diffuse,  invading  either  both  lungs  or  in 
entire  organ. 

Etiolog^y. — (a)  Local  fibroid  change  in  the  lungs  is  common.  It  i8 1 
constant  accompaniment  of  tubercle,  in  the  evolution  of  which  intentitiil 
changes  play  a  very  important  role.  In  tumors,  abscess,  gummata,  hydatid*, 
and  emphysema  it  also  occurs.  Fibroid  processes  are  frequently  met  with  it 
the  apices  of  the  lung  and  may  be  due  either  to  a  limited  healed  tubenmlodi, 
to  fibroid  induration  in  consequence  of  pigment,  or,  in  a  few  instances,  miy 
result  from  thickening  of  the  pleura. 

{h)  Diffuse  interstitial  pneumonia  is  met  with:  (1)  As  a  sequence 
of  acute  fibrinous  pneumonia.  Although  extremely  rare,  this  is  recognized  u 
a  possible  termination.  From  unknown  causes  resolution  fails  to  take  plice. 
Organization  goes  on  in  the  fibrinous  plugs  within  the  air-cells  and  the  alveo- 
lar walls  become  greatly  thickened  by  a  new  growth,  first  of  nuclear  and  subBe- 
quently  of  fibrillated  connective  tissue.  Macroscopically  there  is  produced  i 
smooth,  grayish,  homogeneous  tissue  which  has  the  peculiar  transluccncy  of  ill 
new-fornicd  connective  tissue.  This  has  been  called  gray  induration,  k 
majority  of  the  cases  terminate  within  a  few  months,  but  instances  whiA 
have  been  followed  from  the  outset  are  very  rare. 

(2)  Chronic  Broncho-pneumonia, — The  relation  of  broncho-pneumonii  to 
cirrhosis  of  the  lung  has  been  specially  studied  by  Charcot,  who  states  that  it 
may  follow  the  acute  or  subacute  form  of  this  disease,  particularly  in  children. 
The  fibrosis  extends  from  the  bronchi,  which  are  usually  found  dilated.  Bron- 
chiectasis itself  may  be  followed  by  fibrosis  of  the  lung.  The  alveolar  wall* 
arc  thickened  and  the  lobules  converted  into  firm  grayish  masses,  in  which 
there  is  no  trace  of  normal  lung  tissue.  This  process  may  go  on  and  involve 
an  entire  lol)e  or  even  the  whole  lung.  Many  of  these  cases  are  tuberculous 
from  the  outset. 

(3)  Plcurogcnous  Iniersiiiial  Pneumonia. — Charcot  applies  this  term  to 
that  form  of  cirrhosis  of  tlie  lung  which  follows  invasion  from  the  plenrt 
Doubt  has  been  expressed  by  some  writers  whether  this  really  occurs.  While 
Wilson  Fox  was  probably  correct  in  questioning  whether  an  entire  lung  cin 
bocomo  cirrliosod  by  the  gradual  invasion  from  the  pleura,  there  can  be  no 
doul)t  tliat  there  are  instances  of  primitive  dry  pleurisy,  which,  as  Sir  Andrew 
Clark  lias  ])ointod  out,  gradually  compresses  the  lung  and  at  the  same  time 
leads  to  intorstitial  cirrhosis.  Tliis  may  be  due  in  part  to  the  fibroid  chani^e 
which  follows  ])rolon^('d  compression.  In  some  cases  there  seems  to  be  a  di:^ 
tinct  connection  between  tlie  greatly  thick(*ned  pleura  and  the  dense  stnunb 
of  fibrous  tissue  ])assing  from  it  into  the  lung  substance.  Instances  occur  in 
which  one  lobe  or  the  gr(»ater  part  of  it  presents,  on  section,  a  mottled  appear- 
ance, owing  to  the  increased  thickness  of  the  interlobar  septa — a  condition 
which  may  exist  without  a  trace  of  involvement  of  the  pleura.  In  many  other 
cases,  howTvcr,  the  extension  seems  to  b(*  so  definiti'ly  associated  with  pleurisy 
that  there  is  no  doubt  as  to  the  causal  connection  between  the  two  proc«tf«. 
In  these  instances  the  lun<j:  is  removed  with  great  difiiculty,  owing  to  the 
thickness  and  close  adhesion  of  the  pleura  to  the  chest  wall. 
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Chronic  interstitial  pneumonia^  due  to  inhalation  of  dust,  which  is 
red  in  a  separate  section. 

Syphilis  of  the  lung  may  present  the  features  of  a  chronic  fibrosis. 

Indurative  changes  in  the  lung  may  follow  the  compression  by  aneur- 
lew  growth  or  the  irritation  of  a  foreign  body  in  a  bronchus. 
bid  Anatomy. — There  are  two  chief  forms,  the  massive  or  lobar  and 
liar  or  broncho-pneumonic  form.  In  the  massive  type  the  disease  is 
al ;  the  chest  of  the  affected  side  is  sunken,  deformed,  and  the  shoulder 
lepressed.  On  opening  the  thorax  the  heart  is  seen  drawn  far  over 
affected  side.    The  unaffected  lung  is  emphysematous  and  covers  the 

portion  of  the  mediastinum.  It  is  scarcely  credible  in  how  small  a 
lose  to  the  spine,  the  cirrhosed  lung  may  lie.  The  adhesions  between 
aral  membranes  may  be  extremely  dense  and  thick,  particularly  in 
urogenous  eases;  but  when  the  disease  has  originated  in  the  lung 
lay  be  little  thickening  of  the  pleura.  The  organ  is  airless,  firm, 
rd.  It  strongly  resists  cutting,  and  on  section  shows  a  grayish 
tissue  of  variable  amount,  through  which  pass  the  blood-vessels  and 
The  latter  may  be  either  slightly  or  enormously  dilated.  There 
tances  in  which  the  entire  lung  is  converted  into  a  series  of  bron- 
ic  cavities  and  the  cirrhosis  is  apparent  only  in  certain  areas  or 
root.  The  tuberculous  cases  can  usually  be  differentiated  by  the 
;  of  an  apical  cavity,  not  bronchiectatic,  often  large,  and  the  other 
most  invariably  shows  tuberculous  lesions.     Aneurisms  of  the  pul- 

artery  are  not  infrequent  in  the  cavities.    The  other  lung  is  always 

enlarged  and  emphysematous.  The  heart  is  hypertrophied,  par- 
r    the    right    ventricle,    and    there    may    be    marked    atheromatous 

in  the  vessels.    An  amyloid  condition  of  the  viscera  is  found  in  some 

the  broncho-pneumonic  form  the  areas  are  smaller,  often  centrally 

and  most  frequently  in  the  lower  lobes.    They  are  deeply  pigmented, 

ilated  bronchi,  and  when  multijile  are  separated  by  emphysematous 

$8ue. 

'iicular  form  of  fibrosis  of  the  lung  has  been  described  by  Percy  Kidd 

McCollum,  in  which  the  lungs  are  intersected  by  grayish  fibroid 
following  the  lines  of  the  interlobular  septa. 

ptoms  and  Course. — ITie  disease  is  essentially  chronic,  extending  over 
I  of  many  years,  and  when  once  the  condition  is  established  the  health 
fairly  good.  In  a  well  marked  case  the  j)atient  complains  only  of  his 
cough,  perhaps  a  slight  shortness  of  breath.  In  other  respects  he  is 
ell,  and  is  usually  a))le  to  do  light  work.  The  cases  are  commonly 
3  as  phthisical,  though  there  may  be  scarcely  a  symptom  of  that  affoc- 
ept  the  cough.  There  are  instances,  however,  of  fibroid  phthisis  which 
be  distinguished  from  cirrhosis  of  the  lung  excei)t  by  the  presence  of 

bacilli  in  the  expectoration.  As  the  bronchi  are  usually  dilated,  the 
ns  and  physical  signs  may  be  those  of  ))ronchiecta8is.  The  cough  is 
mal  and  the  expectoration  is  generally  copious  and  of  a  muco-purulent 
purulent  nature.  It  is  sometimes  fetid.  Haemorrhage  is  by  no  means 
»nt,  and  occurred  in  mon^  than  one-half  of  the  cases  analyzed  by 
.    Walking  on  the  level  and  in  the  ordinary  affairs  of  life,  the  patient 
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may  show  no  shoriness  of  breath,  but  in  the  ascent  of  stairfl  and  on  eiertioi 
there  may  be  dyspncea. 

Physical  Signs. — Inspection. — The  affected  side  of  the  chest  is  immo> 
bile,  retracted,  and  shrunken,  and  contrasts  in  a  striking  way  with  the  volo- 
minous  healthy  one.  The  intercostal  spaces  are  obliterated  and  the  ribs  mj 
even  overlap.  The  shoulder  is  drawn  down  and  from  behind  it  is  seen  that 
the  spine  is  bowed.  The  muscles  of  the  shoulder-girdle  are  wasted.  The  h«rt 
is  greatly  displaced,  iKMng  drawn  over  by  the  shrinkage  of  the  lung  to  the 
affected  side.  When  the  left  lung  is  affected  there  may  be  a  large  ant  o( 
visil)le  impulse  in  the  second,  third,  and  fourth  interspaces.  MensnnitiirD 
shows  a  great  diminution  in  the  affected  side,  and  with  the  saddle-tape  the 
expansion  may  be  seen  to  l)e  negative.  The  percussion  note  varies  with  the 
condition  of  the  bronchi.  It  may  be  absolutely  flat,  particularly  at  the  btte 
or  at  the  apex.  In  the  axilla  there  may  l)e  a  flat  tympany  or  even  an  un- 
phoric  note  over  a  large  sacculated  bronchus.  On  the  opposite  side  the  pe^ 
cussion  note  is  usually  hyperresonant.  On  auscultation  the  breath-souncU  hiw 
either  a  cavernous  or  amphoric  quality  at  the  apex,  and  at  the  base  are  feeUe, 
with  mucous,  bubbling  rales.  The  voice-sounds  are  usually  exaggeratei 
Cardiac  murmurs  are  not  uncommon,  particularly  late  in  the  disease,  whea 
the  right  heart  fails.  These  arc,  of  course,  the  physical  signs  of  the  diwiae 
when  it  is  well  established.  They  naturally  vary  considerably,  according  to 
the  stage  of  the  process.  The  disease  is  essentially  chronic,  and  may  peniit 
for  fifteen  or  twenty  years.  Death  occurs  sometimes  from  haemorrliage,  more 
commonly  from  gradual  failure  of  the  right  heart  with  dropsy,  and  occasioD- 
ally  from  amyloid  degeneration  of  the  organs. 

Diagnosis. — The  diagnosis  is  never  difficult.  It  may  be  impossible  to  ny, 
without  a  clear  history,  whether  the  origin  is  pleuritic  or  pneumonic.  Between 
cases  of  this  kind  and  fibroid  phthisis  it  is  not  always  easy  to  discriminate,  is 
the  conditions  may  ))e  almost  identical.  When  tuberculosis  is  present,  how- 
ever, even  in  long-standing  cases,  bacilli  are  usually  present  in  the  spntiuB. 
and  there  may  be  signs  of  disease  in  the  other  lung. 

Treatment. — It  is  only  for  an  intercurrent  affwtion  or  for  an  aggravatirti 
of  the  cough  that  the  patient  Fccks  relief.  Nothing  can  be  done  for  the  con- 
dition itself.  When  possible  the  patient  should  live  in  a  mild  climate,  vA 
avoid  ex])osure  to  cold  and  damp.  A  distressing  feature  in  some  cases  is  the 
putrefaction  of  the  contents  of  the  dilated  tubes,  for  which  the  same  measuw 
mav  be  used  as  in  fetid  bronchitis. 


m.    PNEITMONOKONIOSIS 

Definition. — Under  this  term,  introduced  by  Zenker,  arc  embraced  those 
forms  of  fibrosis  of  the  lung  due  to  the  inhalation  of  dusts  in  various  occBp*" 
tions.  They  have  received  various  names,  according  to  the  nature  of  the  in- 
haled particles — anihracosis.  or  coal-miners  disease;  sidcrosis,  due  to  the 
inhalation  of  nidallic  dusts,  particularly  iron:  chalicosis  and  siUcoifis,  due ^ 
the  inhalation  of  mineral  dusts.  ])roduiing  the  so-called  stone-cutter's  phthisic- 
or  the  "grinder's  rot"  of  the  Shellield  workers. 

Etiology. — The  dust  particles  inhaled  into  the  lungs  arc  di^alt  witli  extefl- 


PNEUMONOKONIOSIS  643 

y  the  ciliated  epithelium  and  by  the  phagocytes,  which  exist  normally 
respiratory  organs.     The  ordinary  mucous  corj)useles  take  in  a  large 

of  the  particles,  which  fall  upon  the  trachea  and  main  bronchi.  The 
eep  the  mucus  out  to  a  point  from  which  it  can  be  expelled  by  cough- 
;  is  doubtful  if  the  particles  ever  reach  the  air-cells,  but  the  swollen 

cells  (in  which  they  are  in  numbers)  probably  pick  them  up  on  the 
he  mucous  and  the  alveolar  cells  are  the  normal  respiratory  scavengers, 
lers  in  the  country,  in  which  the  air  is  pure,  they  are  able  to  prevent 
»88  of  dust  particles  to  the  lung  tissue,  so  that  even  in  adults  these 
present  a  rosy  tint,  very  different  from  the  dark,  carbonized  appear- 

the  lungs  of  dwellers  in  cities.  When  the  impurities  in  the  air  are 
undant,  a  certain  proportion  of  the  dust  particles  escapes  these  cells 
etrates  the  mucosa,  reaching  the  lymph  spaces,  where  they  are  attacked 

by  the  cells  of  the  connective-tissue  stroma,  which  are  capable  of 
g  and  retaining  a  large  quantity.  In  coal-miners,  coal-heavers,  and 
rhose  occupations  necessitate  the  constant  breathing  of  a  very  dusty 
lere  even  these  forces  are  insufficient.  Vansteenberghe  and  Grysez 
monstrated  that  pulmonary  anthracosis  may  be  induced  by  passing 
Ision  of  china  ink  into  the  stomach  of  an  animal  through  a  catheter. 

long  series  of  experiments  they  conclude  that  anthracosis  is  due  to 
stinal  absorption  of  carbon  particles  arrested  in  the  nose  and  pharynx, 
tt  swallowed.  Their  experiments  further  show  that  both  the  tracheal 
ratinal  routes  are  used — ^through  the  former  the  particles  reach  the 
and  external  portions  of  the  alveoli,  through  the  latter  the  parenchyma 
ang.  Occasionally  in  anthracosis  the  carbon  grains  reach  the  general 
on,  and  the  coal  dust  is  found  in  the  liver  and  spleen.  As  Weigert 
m,  this  occurs  when  the  densely  pigmented  bronchial  glands  closely 
o  the  pulmonary  veins,  through  the  walls  of  which  the  carbon  particles 
the  general  circulation.  The  lung  tissue  has  a  remarkable  tolerance 
e  particles;  but  by  constant  exj)osure  a  limit  is  reached,  and  there  is 

about  a  very  definite  pathological  condition,  an  interstitial  sclerosis, 
miners  this  may  occur  in  j)atches,  even  before  the  lung  tissue  is  uni- 
infiltrated  with  the  dust.  In  others  it  appears  only  after  the  entire 
have  become  so  laden  that  they  are  dark  in  color,  and  an  ink-like 
ws  from  the  cut  surface.  The  lungs  of  a  miner  may  be  black  through- 
yet  show  no  local  lesions  and  be  everywhere  crepitant. 
)id  Anatomy. — The  particles  of  carbon  are  found  deposited  in  large 
»  in  the  follicular  cords  of  the  tracheal  and  bronchial  glands  and 
eri-bronchial  and  peri-arterial  lymph  nodules,  and  in  these  they  finally 
roliferation  of  the  connective  tissue  elements.  It  is  by  no  means  un- 
.  to  find  in  persons  whose  lungs  are  only  moderately  carbonized  the 
il  glands  sclerosed  and  hard.  In  anthracosis  the  fibroid  changes  usu- 
in  in  the  i)eri-bronchial  lymph  tissue,  and  in  the  early  stage  of  the 
the  sclerosis  may  be  largely  confined  to  these  regions.  A  Nova  Scotian 
iged  thirty-six,  died  under  my  care,  at  the  Montreal  General  Hospital, 
:  8mall-|)ox,  after  an  illness  of  a  few  days.  In  his  lungs  (externally 
2k)  there  were  round  and  linear  patches  ranging  in  size  from  a  pea 
sel-nut,  of  an  intensely  ))lack  color,  airless  and  finn,  and  surrounded 
ipitant  tissue,  slate  gray  in  color.    In  the  centre  of  each  of  these  areas 
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was  a  small  bronchus.  Many  of  them  were  situated  just  beneath  the  plerni, 
and  formed  ty]>ical  examples  of  limited  fibroid  broncho-pneumonia.  Ii 
addition  there  is  usually  thickening  of  the  alveolar  walls,  particnlai^ 
in  certain  areas.  By  tJie  gradual  coalescence  of  these  fibroid  patcbo 
large  portions  of  the  lung  may  be  converted  into  firm  areas  of  cirrho- 
sis, grayish  black  in  the  case  of  the  coal-miner,  steel  gray  in  the  cm 
of  the  stone-worker.  In  the  case  of  a  Cornish  miner,  aged  sixty-three,  who 
died  under  my  care,  one  of  these  fibroid  areas  measured  18  by  6  cm.  and  4i 
cm.  in  depth. 

A  second  important  factor  in  these  cases  is  chronic  bronchitis,  which  ii 
present  in  a  large  i)n)portion  and  really  causes  the  chief  symptoms.  A  third 
is  the  occurrence  of  emphysema,  whicli  is  almost  invarialily  associated  with 
long-standing  cases  of  j)neumonokoniosi8.  With  the  changes  so  far  described, 
unless  the  cirrhotic  area  is  unusually  extensive,  the  case  may  present  the 
features  of  chronic  bronchitis  with  emphysema,  but  finally  another  dement 
comes  into  play.  In  the  fibroid  areas  softening  occurs,  probably  a  process  of 
necrosis  similar  to  that  by  which  softening  is  produced  in  fibro-myomata  o( 
the  uterus.  At  first  these  are  small  and  contain  a  dark  liquid.  Charcot  alb 
them  ulceres  du  poumon.  They  rarely  attain  a  large  size  unless  a  commnnici- 
tion  is  formed  with  the  bronchus,  in  which  case  they  may  become  converted 
into  suppurating  cavities. 

Antlirarosis  and  Tuberculosis. — In  the  Pennsylvania  anthracite  digtrict 
tuberculosis  is  relatively  less  common  among  the  miners,  the  figures  for 
ten  years  at  Scranton  for  male  adults  l>eing  3.37  per  cent,  in  mine  worken, 
9.97  per  cent,  in  those  of  other  occupations  (Wainwright).  Goldman  in 
Germany,  Oliver  and  Trotter  in  England,  all  agree  upon  the  comparative 
rarity  of  tuberculosis  among  coal  miners.  Though  this  may  be  attributed  in 
part  to  the  improved  ventilation  of  the  mines,  it  has  also  prol)ably  somethinjr 
to  do  with  the  less  favorable  soil  offered  to  the  bacilli  in  a  lung  infiltrated  with 
coal  (lust. 

The  siderosis  induced  by  the  oxide  of  iron  causes  an  interstitial  pneumonia 
similar  to  anthracosis.  Workers  in  brass  and  in  bronze  are  liable  to  a  like 
affection. 

Chalicosis  and  silicosis,  due  to  the  deposit  of  particles  of  silex  and 
alumina,  are  found  in  the  makers  of  mill-stones,  particularly  the  French  mill- 
stones, and  also  in  knife  and  axe  grinders  and  stone-cutters.  It  prevail* 
extensively  among  the  IJand  miners  of  South  Africa  (gold-miners'  phthiflB). 
and  in  the  workers  of  tiie  Australian  and  Tasmanian  mines.  Anatomicallj. 
this  form  is  characterized  bv  thr  j)roduoti()n  of  nodules  of  various  sizes,  which 
are  cut  with  the  greatest  dilliculty  and  sometimes  j>resent  a  curious  gravid- 
even  glittering,  crvstalloid  aj)])earance. 

Workers  in  flax  and  in  cotton,  and  grain-shovellers  are  also  subject  io 
these  chronic  interstitial  chan«:es  in  the  lungs. 

Symptoms. — The  syiuptoins  do  not  come  on  until  the  patient  has  worked 
for  a  variable  number  of  years  in  the  dusty  atmosphere.  As  a  rule  there  are 
cough  and  failing  health  for  a  prolonged  period  of  time  before^  complete  disa- 
bility, llie  coincident  eni])hyseina  is  res])onsible  in  great  part  for  the  short- 
ness of  breath  and  wheezy  condition  of  these  patients.  The  expectoration  is 
Visually  muco-purulent,  often  profuse,  and  in  anthracosis  very  dark  in  color— 
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•called  *1)lack  epiV'  while  in  ehalicosis  there  may  be  seen  under  the 

cope  the  bright  angular  particles  of  silica. 

en  when  there  are  physical  signs  of  cavity,  tubercle  bacilli  are  not  neces- 

and  indeed  in  my  experience  are  not  usually  present.    It  is  remarkable 

w  long  a  time  a  coal-miner  may  continue  to  bring  up  sputum  laden  with 

irticles  even  when  there  are  signs  only  of  a  chronic  bronchitis.    Many 

particles  are  contained  in  the  cells  of  the  alveolar  epithelium.    In  these 

^es  it  appears  that  an  attempt  is  made  by  the  leucocytes  to  rid  the  lungs 

le  of  the  carbon  grains. 

ignosis. — ^The  diagnosis  of  the  condition  is  rarely  difficult ;  the  expicto- 

is  usually  characteristic.    It  must  always  be  borne  in  mind  that  chronic 

itis  and  emphysema  form  essential  parts  of  the  p^-ocess  and  that  in  late 

there  may  be  tuberculous  infection. 

yphylaziB. — Much  has  been  clone  to  reduce  the  prevalence  of  the  disease 

;Iand  by  proper  ventilation  of  works  and  the  protection  of  the  men. 

nversion  of  dry  into  wet  mining  prevents  the  distribution  of  the  injuri- 

ist. 

atment. — The  treatment  of  the  condition  is  practically  that  of  chronic 

itis  and  emphysema. 

IV.    EMPHYSEMA 

Inition. — The  condition  in  which  the  infundibular  passages  and  the 

are  dilated  and  the  alveolar  walls  atrophied. 
»yer  of  Litchfield  first  described  the  anatomical  condition  and  spoke 

disease  as  "flatulent  asthma"  (1698),  meaning  a  disorder  in  which 
igs  were  blown  up  with  air. 

practical  division  may  be  made  into  compensatory,  hypertrophic,  and 
ic  forms,  the  acute  vesicular  emphysema,  and  the  interstitial  forms. 
ist  two  do  not  in  reality  come  under  the  above  definition,  but  for  con- 
ce  they  may  be  considered  here. 

1.    COMPENSATORY   EMPHYSEMA 

lenever  a  region  of  the  lun^  does  not  expand  fully  in  inspiration,  either 
r  portion  of  the  lung  must  expand  or  the  chest  wall  sink  in  order  to 
'  the  space.  The  former  almost  invariably  occurs.  We  have  already 
med  that  in  broncho-j)neuni()nia  there  is  a  vicarious  distention  of  the 
icles  in  the  adjacent  healthy  lobules,  and  the  same  happens  in  the 
lorhood  of  tulxjfculous  areas  and  cicatrices.  In  ^^'ueral  i)leural  adhe- 
there  is  often  compensatory  emphysema,  particularly  at  the  anterior 
18  of  the  lung.  The  most  advanced  exami)le  of  this  form  is  seen  in 
jis,  when  the  unafTected  lung  increases  greatly  in  size,  owing  to  disten- 
f  the  air-vesicles.  A  similar  thou<:h  less  marked  condition  is  seen  in 
ive  pleurisy  with  elTusion  and  in  jmeumothorax. 

first,  this  distention  of  the  air-vesicles  is  a  simple  j)hysiological  process 
le  alveolar  walls  are  stretched  hut  not  atrophied.  Tltinuitely,  however, 
ny  cases  they  waste  and  the  contiguous  air-cells  fuse,  producing  true 
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2.     HYPERTROPHIC    EMPHYSEMA 

The  large-lunged  emphysema  of  Jenner.  also  known  as  substantive  or 
idiopathic  emphysema,  is  a  well-marked  clinical  affection,  characterized  by 
enlargement  of  the  lungs,  due  to  distention  of  the  air-cells  and  atrophy  of 
their  walls,  and  clinically  by  imperfect  aeration  of  the  blood  and  more  or  k» 
marked  dyspncca. 

Etiology. — Emphysema  is  the  result  of  persistently  high  intra-alvcolir 
tension  acting  upon  a  congenitally  weak  lung  tissue.  Strongly  in  favor  of 
the  \iew  that  the  nutritive  change  in  the  air-cells  is  the  primary  factor  are  the 
markedly  hereditary  character  of  the  disease  and  the  frequency  with  which  it 
starts  early  in  life.  To  James  Jackson,  Jr.,  of  Boston,  we  owe  the  fiist 
observations  on  the  hereditary  character  of  emphysema.  Working  tmder 
Louis*  direction,  he  found  that  in  18  out  of  28  cases  one  or  both  parents  were 
affected. 

In  childhood  it  may  follow  recurring  asthmatic  attacks  due  to  adenoid 
vegetations.  It  may  occur,  too,  in  several  mcmlwrs  of  the  same  family.  We 
are  still  ignorant  as  to  the  nature  of  this  congenital  pulmonary  weakness. 
(V)hnheim  tliinks  it  probably  due  to  a  defect  in  the  development  of  the  elastic- 
tissue  fibres — a  statement  which  is  borne  out  by  Eppinger's  observations. 

Heightened  pressure  within  the  air-cells  may  be  due  to  forcible  inFpin- 
tion  or  expiration.  Much  discussion  has  taken  place  as  to  the  ]>art  played  by 
ihese  two  acts  in  the  production  of  the  disease.  The  inspiratory  theoxy  was 
advanced  bv  Laennec  and  subsequently  modified  by  Gairdner,  who  held  that 
in  chronic  bronchitis  areas  of  collaj)se  were  induced,  and  compensatory  dis- 
tention took  ])lace  in  the  adjacent  lo))ules.  This  unquestionably  does  oecur 
in  the  vicarious  or  c()nii»ensatory  emphysema,  but  it  probably  is  not  a  factw 
of  much  moment  in  the  form  now  under  consideration.  The  expiraton'  th^ 
ory,  which  was  suj)p()rted  by  ^leiidelssohn  and  Jenner,  accounts  for  the  con- 
dition in  a  much  more  satisfactory  way.  In  all  straining  efforts  and  vioKut 
attacks  of  coughing  the  glottis  is  closed  and  the  chest  walls  are  str<)n;:Iv 
compressed  by  muscular  efforts,  so  that  the  strain  is  thrown  ui>on  those  jMirt? 
of  the  lung  least  protected,  as  the  apices  and  the  anterior  margins,  in  which 
we  always  find  the  emphysema  most  advanced.  The  sternum  and  costal 
cartilages  gradually  yield  to  the  heightened  intrathoracic  pressure  and  are. 
in  advanced  cases,  ])uslied  forward,  giving  the  characteristic  rotundity  to  the 
thorax. 

FijF.rND's  TiiKOKY. — A  primary  disease  of  the  costal  cartilages — a  chronic 
hyperplasia  with  premature  ossification  is  believed  to  bring  about  gradually 
a  state  of  rigid  dilatation  <»f  the  chest,  to  wliicli  the  emphysema  is  seconilan'- 
Kecent  observations  make  it  ])rol)al>le  that  there  is  a  group  of  cases  in  which 
such  changes  occur  in  young  juTsons.  ])articularly  in  the  cartilages  of  the  first 
three  ribs.  Xiemeyer  says  that  he  had  met  with  a  few  such  cases,  and  there 
have  been  reported  recently  instances  in  which  the  cartilages  increastKl  in  aia? 
and  stood  out  ])r(miinently.  For  such  a  condition  M'hat  is  now  called  Freund** 
0]>eration   (of  resect i(»n)   would  be  indicjited. 

Of  other  etiological  t'jiciors  occupation  is  the  most  im])ortant.  The  di?^ 
ease  is  met  willi  in  players  <»n  wind  instruments,  in  glass-blowers,  and  in 
occui)ations  nece^^itJlting   bciivy   li fling  or  straining.      Whooping-cough  MxA 
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play  an  important  role,  not  so  much  in  the  changes  which  they 
the  bronchi  as  in  consequence  of  the  prolonged  attacks  of  coughing. 
Anatomy. — The  thorax  is  capacious,  usually  barrel-shaped,  and  the 
are  calcified.  On  removal  of  the  sternum,  the  anterior  medias- 
found  completely  occupied  by  the  margins  of  the  lungs,  and  the 
[  sac  may  not  be  visible.  The  organs  are  very  large  and  have  lost 
icity,  so  that  they  do  not  collapse  eitlicr  in  the  thorax  or  when  placed 
lie.  The  pleura  is  pale  and  there  is  often  an  -absence  of  pigment, 
in  patches,  termed  by  Virchow  albinism  of  the  lung.  To  the  touch 
a  peculiar,  downy,  feathery  feel,  and  pit  readily  on  pressure.  This 
he  most  marked  features.  Beneath  the  pleura  greatly  enlarged  air- 
ly  be  readily  seen,  lliey  vary  in  size  from  .5  to  3  mm.,  and  irregu- 
the  size  of  a  walnut  or  larger,  may  project  from  the  free  margins, 
idea  of  the  extreme  rarefaction  of  the  tissue  is  obtained  from  sec- 
lung  distended  and  dried.  At  the  anterior  margins  the  structure 
an  irregular  series  of  air-chambers,  resembling  the  frog's  lung.  On 
jpection  with  the  hand-lens,  remnants  of  the  interlobular  sej)ta  or 
he  alveoli  may  be  seen  on  these  large  emphysematous  vesicles, 
eneral,  the  distention  is  more  marked,  as  a  rule,  at  the  anterior 
ind  is  often  specially  marked  at  the  inner  surface  of  the  lobe  near 
rhere  in  extreme  cases  air-spaces  as  large  as  a  hen's  egg  may  some- 
bund.  Microscopically  there  is  seen  atrophy  of  the  alveolar  walls, 
Is  produced  a  coalescence  of  neighboring  air-cells.  In  this  process 
iry  network  disappears  before  the  walls  are  completely  atrophied, 
f  the  elastic  tissue  is  a  special  feature.  It  is  stated,  indeed,  that  in 
ses  there  is  a  congenital  defect  in  the  development  of  this  tissue. 
?lium  of  the  air-cells  undergoes  a  fatty  change,  but  the  large  dis- 
-spaces  retain  a  ])avement  layer. 

ronchi  show  important  changes.  In  the  larger  tubes  the  mucous 
may  be  rougli  and  thickened  from  chronic  bronchitis;  often  the 
al  lines  of  submucous  elastic  tissue  stand  out  prominently.  In  the 
cases  many  of  the  smaller  tubes  are  dilated,  particularly  when, 
n  to  emphysema,  there  are  peri-bronchial  fibroid  changes.  Bron- 
is  not,  however,  an  invariable  accompaniment  of  emphysema,  but, 
c  remarks,  it  is  difficult  to  understand  why  it  is  not  more  common, 
ited  morbid  changes  the  most  important  are  found  in  the  heart, 
chambers  are  dilated  and  hypertrophied,  the  tricusj)id  orifice  is 
the  valve  segments  are  often  thickened  at  the  edges.  In  advanced 
cardiac  hypertrophy  is  general,  'i'lie  ])ulmoiiary  artery  and  its 
nay  Ik?  wide  and  show  marked  atheromatous  changes, 
langes  in  the  other  organs  are  those  connnonly  associated  with  i)ro- 
lous  congestion.  Pneumothorax  may  follow  the  rupture  of  an  em- 
fus  bleb. 

>m8. — The  disease  may  bo  tolerably  advanced  before  any  special 
occur.  A  child,  for  instance,  may  be  somewhat  short  of  breath  on 
stairs  or  may  be  unable  to  run  and  play  as  other  children  without 
omfort ;  or,  jxTliaps.  has  attacks  of  sliglit  lividity.  Doubtless  much 
ipon  the  com pK*t en*  ss  of  cardiac  compensaticm.  When  this  is  per- 
j  may  be  no  special  interruption  of  the  pulmonary  circulation  and, 
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except  with  violent  exertion,  there  is  no  inttTfereuce  with  the  aerationo^H 
blood.  In  well-marked  eases  the  following  are  the  most  important  symptOBfPj 
Dtjspnaa,  which  may  be  felt  only  on  flight  exertion,  or  may  he  persisrtent,  iml  , 
aggravated  by  intercurrent  attacks  of  bronchitis.  The  regpirations  are  ofteu 
harsh  and  wheezy,  and  expiration  is  distinctly  prolonged.  1 

Ct/anosts  of  an  extreme  grade  is  more  common  in  emphy^ma  thin  iaj 
other  affections  with  the  exception  of  congenital  heart-diM^ase*     8«  far  a  l\ 
know  it  is  the  only  disea^^e  in  which  a  patient  may  be  aide  to  go  about  andl 
even  to  walk  into  the  hosf>ital  or  consul  ting-room  with  a  lividity  of  ^tartlin;; 
intensity.     The  contrast  between  tlie  extreme  cyanosis  and  the  comparatirf 
comfort  of  the  patient  is  very  striking.     In  other  affections  of  the  heart  iiid 
lungs  assoeiMted  with  a  similar  degree  of  cyanosi-?  the  patient  L<  invarial'!^   n 
bud  and  usually  in  a  state  of  ortho|>n*ea.     One  condition  must  Ik*  here  rufV: 
to,  viz.,  the  exlraordinary  eyanosis  in  cases  of  poisoning  by  aniline  proiliict^ 
which  is  in  most  jtart  due  to  the  conversion  of  tlie  haemoglobin  into  nietliapajiH 
globin. 

Bronrhiti^  with  assoeiated  cough  is  a  frequent  symptom  and  often  the 
direct  cause  of  the  pulmonary  distress.  The  contrast  between  emphyseamtoui 
patients  in  the  winter  and  summer  is  marked  in  this  reepect*  In  the  Inttef 
they  may  be  comfortable  and  able  to  attend  to  their  work»  but  wiUi  the  coU 
and  changeable  weather  they  are  laid  up  with  attacks  of  bronchitis.  FtnallT. 
in  fact,  the  two  conditions  liecome  inseparable  and  the  patient  has  persistf  v 
iriore  or  less  cough.  The  aeiite  bronchitis  may  produce  attaeke  not  iiii 
asthma.  In  some  instances  this  is  true  spasmodic  asthma,  with  which  empbj* 
sema  is  frequently  associated. 

As  age  advances,  and  with  successive  attacks  of  bronchitis,  the  coodition 
grows  slowly  worst\  In  liosjiital  practice  it  is  common  to  admit  patients  oter 
sixty  with  well  marked  signs  of  advanced  eni[)hysema.  The  afTeelinn  can 
generally  be  told  at  a  glance — the  rounded  shoulders,  barrel  chest,  the  thin 
yet  oftentimes  muscular  form,  and  sometimes,  I  think,  a  very  eharact«?riitic 
facial  exiiri'ssion. 

There  is  another  group  of  younger  ]>atjentB  from  twenty-five  to  forty  J»^ 
of  age  who,  winter  after  winter,  have  attacks  of  intt-nse  cyanosis  in  car^ 
quence  of  an  aggravated  bronchial  catarrh.  On  inquiry  we  find  that  tbo* 
patients  have  been  short -breathed  from  infancy,  and  they  belong  to  a  ciitegorr 
in  wbieh  there  has  been  a  primary  tlefet't  of  structure  in  the  lung  tissue. 

Ph YBtcAL  SiOKS, — rnspccHon, — The  thorax  is  markedly  altered  in  shap*! 
the  itnteri>-posterior  diameter  is  increased  and  may  be  even  greater  thau  tlw 
lateral,  so  that  the  chest  is  barnd-sbai>e(l.  The  appearance  is  somewhat  i?  i^ 
the  chest  was  in  a  jjermanent  ins[)iratory  position.  Tiie  sternum  and  cOi-lJ 
cartilages  are  prominent.  The  lower  zone  of  the  thorax  looks  large  awl  iJj' 
intercostal  spaces  are  much  widened,  particularly  in  the  hypoehnDdfiK 
regions.  The  sternal  fossa  is  deep,  the  clavicles  stand  out  with  great  promi- 
nence, and  the  neck  looks  shortened  from  the  elevation  of  the  thorax  and  th^ 
sternum.  A  zone  of  dilated  venules  may  he  seen  along  the  line  of  attacbiu^fll 
of  the  diaphragm.  Though  this  is  common  in  emphysema^  it  is  by  no  mcia^ 
peculiar  to  it  or  indeed  to  any  special  atfrction. 

The  curve  of  tlie  sfiine  h  increased  and  the  back  is  remarkably  fOoaW 
80  that  the  ecapulse  seem  to  be  almost  horizontaL     Mensnnition  shows  tk 
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rounded  form  of  the  chest  and  the  very  slight  expansion  on  deep  inspiration. 
The  respiratory  movements,  which  may  look  energetic  and  forcible,  exercise 
little  or  no  influence.  The  chest  does  not  expand,  but  there  is  a  general  ele- 
ntion.  The  inspiratory  effort  is  short  and  quick;  the  expiratory  movement 
k  prolonged.  There  may  be  retraction  instead  of  distention  in  the  upper 
abdominal  region  during  inspiration,  and  there  is  sometimes  seen  a  transverse 
curve  crossing  the  abdomen  at  the  level  of  the  twelfth  rib.  The  apex  beat  of 
ihe  heart  is  not  visible,  and  there  is  usually  marked  pulsation  in  the  epigastric 
I^OD.    The  cervical  veins  stand  out  prominently  and  may  pulsate. 

Palpation. — The  vocal  fremitus  is  somewhat  enfeebled  but  not  lost.  The 
ipei  beat  can  rarely  be  felt.  There  is  a  marked  shock  in  the  lower  sternal 
region  and  very  distinct  pulsation  in  the  epigastrium.  Percussion  gives 
greatly  increased  resonance,  full  and  drum-like — what  is  sometimes  called 
hyperresonance.  The  note  is  not  often  distinctly  tympanitic  in  quality.  The 
percussion  note  is  greatly  extended,  the  heart  dulness  may  be  obliterated,  the 
upper  limit  of  liver  dulness  is  greatly  lowered,  and  the  resonance  may  extend 
to  the  costal  margin.  Behind,  a  clear  percussion  note  extends  to  a  much  lower 
level  than  normal.    The  level  of  splenic  dulness,  too,  may  be  lowered. 

On  auscultation  the  breath-sounds  are  usually  enfeebled  and  may  be 
masked  by  bronchitic  rales.  The  most  characteristic  feature  is  the  prolonga- 
tion of  the  expiration,  and  the  normal  ratio  may  be  reversed — i  to  1  instead  of 
1  to  4.  It  is  often  wheezy  and  harsh  and  associated  with  coarse  rales  and 
sibilant  rhonchi.  It  is  said  that  in  interstitial  emphysema  there  may  be  a 
friction  sound  heard,  not  unlike  that  of  pleurisy.  The  heart-sounds  are  usu- 
ally feeble  but  clear;  in  advanced  cases,  when  there  is  marked  cyanosis,  a 
tricuspid  regurgitant  murmur  may  be  heard.  Accentuation  of  the  pulmonary 
second  sound  may  be  present. 

Couie. — ^The  course  of  the  disease  is  slow  but  progressive,  the  recurring 
attacks  of  bronchitis  aggravating  the  condition.  Death  may  occur  from  inter- 
current pneumonia,  either  lobar  or  lobular,  and  dropsy  may  supervene  from 
cardiac  failure.  Occasionally  death  results  from  overdistention  of  the  heart, 
with  extreme  cyanosis.  Duckworth  has  called  attention  to  the  occasional 
occurrence  of  fatal  haemorrhage  in  emphysema.  In  an  old  emphysematous 
patient  at  the  Montreal  General  Hospital  death  followed  the  erosion  of  a  main 
branch  of  the  pulmonary  artery  by  an  ulcer  near  the  bifurcation  of  the 
trachea. 

Treatment. — Practically,  the  measures  mentioned  in  connection  with 
bronchitis  should  be  emi)loyed.  In  children  with  asthma  and  emphysema  the 
noee  should  be  carefully  examined.  No  remedy  is  known  which  has  any  influ- 
encp  over  the  progress  of  the  condition  itself.  Bronchitis  is  the  great  danger 
^^  these  patients,  and  therefore  when  possi))le  they  should  live  in  an  equable 
t'^'mate.  They  do  well  in  southern  California  and  in  Egypt.  In  consequence 
'Jf  the  venous  engorgement  they  are  liable  to  gastric  and  intestinal  disturbance, 
•od  it  is  j)articularly  important  to  keep  the  bowels  regulated  and  to  avoid 
flttulency,  which  often  seriously  aggravates  the  dyspntea.  Patients  who  come 
i^to  the  hospital  in  a  state  of  urgent  dyspnoea  and  lividity,  with  great  en- 
8orgement  of  the  veins,  particularly  if  they  are  young  and  vigorous,  should 
I*  Wed  freely.  Inhalation  of  oxygen  may  be  used.  Strychnine  will  be  found 
■pccitUy  useful,  and  breathing  exercises  are  sometimes  helpful.  Breathing 
48 
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of  compressed  air  in  a  pneumatic  cabinet  gives  temporary  relief.  Besectum 
of  the  first  costal  cartilage  or  of  the  first  three  cartilages  on  either  side  has 
been  practiced  (Fround's  operation).  It  is  not  likely  to  be  of  any  benefit  in 
the  aged  in  whom  the  condition  is  established,  but  in  a  special  group  in  the 
young  in  which  the  primary  trouble  appears  to  be  in  the  cartilages — ^what  his 
l)ecn  called  Freund's  Disease — the  operation  may  be  practiced  and  good  results 
have  followed. 

3.    ATROPHIC    EMPHYSEMA 

A  senile  change,  called  by  Sir  William  Jenner  small-lunged  emphypema,  is 
really  a  primary  atrophy  of  the  lung,  coming  on  in  advanced  life,  and  scarcely 
constitutes  a  special  affection.  It  occurs  in  ^^withered-looking  old  perwns" 
wlio  may  perhaps  have  had  a  winter  cough  and  shortness  of  breath  for  yrar*. 
In  striking  contrast  to  the  essential  hypertrophic  emphysema,  the  chest  is 
small  and  the  ribs  obliquely  placed.  The  thoracic  muscles  are  usually  atro- 
phied. The  lung  presents  a  remarkable  appearance,  being  converted  into  i 
series  of  large  vesicles,  on  the  walls  of  which  the  remnants  of  air-cells  may 
be  seen. 

4.     ACUTE   VESICULAR   EMPHYSEMA 

When  death  occurs  from  bronchitis  of  the  smaller  tubes,  when  strong 
inspiratory  eiforts  have  been  made,  the  lungs  are  large  in  volume  and  the  air- 
cells  are  much  distended.  Clinically,  this  condition  may  occur  rapidly  in 
cases  of  cardiac  asthma  and  angina  pectoris.  The  area  of  pulmonary  re«- 
nance  is  much  increased,  and  on  auscultation  there  are  heard  everywhere 
piping  rales  and  prolonged  expiration.  A  similar  condition  may  follow  pres- 
sure on  tho  vagi. 

5.     INTERSTITIAL    EMPHYSEMA 

Beads  of  air  are  seen  in  the  interlobular  and  subpleural  tissue,  sometimes 
forming  large  bulla?  beneath  tlie  pleura.  A  rare  event  is  rupture  close  to  the 
root  of  the  lung,  and  tho  passage  of  air  along  the  trachea  into  the  subcuta- 
n(Huis  tissues  of  tho  neck.  After  tracheotomy  just  the  reverse  may  occur  and 
tho  air  may  pass  from  the  tradieotomy  wound  along  the  windpii)e  and  bronchi 
and  a])poar  })eneath  tho  surface  of  the  pleura.  From  this  interstitial  emphy- 
soma  spontaneous  pneumothorax  may  arise  in  healthy  persons. 


V.    GANGRENE   OF  THE  LUNG 

Etiology. — Gangrene  of  the  lung  is  not  an  affection  per  se,  but  occurs  in 
a  variety  of  conditions  whon  necrotic  areas  undergo  putrefaction.  It  is  not 
easy  to  say  why  sphaci'lus  shoiikl  occur  in  one  case  and  not  in  another,  w 
the  germs  of  putrefaction  are  always  in  the  air-passages,  and  yet  necrotic 
territories  rarely  become  gangrenous.  Total  obstruction  of  a  pulmonary 
artery,  as  a  rule,  causes  infarction,  and  the  area  shut  off  doc^  not  often,  though 
it  may,  S])hacelato.  Another  factor  would  seem  to  be  necessary — probably  i 
lowered  tissue  resistance,  the  result  of  general  or  local  causes.  It  is  met 
with  (1)  as  a  se<iuenco  of  lobar  pneumonia.    This  rarely  occurs  in  a  previottslj 
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ilthy  person — more  commonly  in  the  debilitated  or  in  the  diabetic  subject. 
)  Gangrene  is  very  prone  to  follow  the  aspiration  pneumonia,  since  the 
feign  particles  rapidly  undergo  putrefactive  changes.  Of  a  similar  nature 
i  the  cases  of  gangrene  due  to  perforation  of  cancer  of  the  oesophagus  into 
flung  or  into  the  bronchus.  (3)  The  putrid  contents  of  a  bronchiectatic, 
re  commonly  of  a  tuberculous,  cavity  may  excite  gangrene  in  the  neighbor- 
:  tifisues.  The  pressure  bronchiectasis  following  aneurism  or  tumor  may 
i  to  extensive  sloughing.  (4)  Gangrene  may  follow  simple  embolism  of 
pulmonary  artery.  More  commonly,  however,  the  embolus  is  derived  from 
lart  which  is  mortified  or  comes  from  a  focus  of  bone  disease.  In  typhus 
I  in  typhoid  fever  gangrene  of  the  lung  may  follow  thrombosis  of  one  of 
larger  branches  of  the  pulmonary  artery.  A  case  occurred  in  my  wards 
October,  1897,  in  connection  with  a  typhoid  septicaemia.  Typhoid  bacilli 
•e  isolated  from  the  lung.  Lastly,  gangrene  of  the  lung  may  occur  in  con- 
ons  of  debility  during  convalescence  from  protracted  fever — occasionally, 
eed,  without  our  being  able  to  assign  any  reasonable  cause. 
Korbid  Anatomy.— Ijaennec,  who  first  accurately  described  pulmonary 
igrene,  recognized  a  diffuse  and  a  circumscribed  form.  The  former,  though 
e,  is  sometimes  seen  in  connection  with  pneumonia,  more  rarely  after 
iteration  of  a  large  branch  of  the  pulmonary  arterj'.  It  may  involve  the 
ater  part  of  a  lobe,  and  the  lung  tissue  is  converted  into  a  horribly  offensive 
enish-black  mass,  torn  and  ragged  in  the  centre.  In  the  circumscribed 
m  there  is  well-marked  limitation  between  the  gangrenous  area  and  the 
Tounding  tissue.  The  focus  may  be  single  or  there  may  be  two  or  more, 
e  lower  lobe  is  more  commonly  affected  than  the  upper,  and  the  peripheral 
•re  than  the  central  portion  of  the  lung.  A  gangrenous  area  is  at  first 
iformly  greenish  brown  in  color;  but  softening  rapidly  takes  place  with 
»  formation  of  a  cavity  with  shreddy,  irregular  walls  and  a  greenish, 
ensive  fluid.  The  lung  tissue  in  the  immediate  neighborhood  shows  a  zone 
deep  congestion,  often  consolidation,  and  outside  this  an  intense  oedema, 
the  embolic  cases  the  plugged  artery  can  sometimes  be  found.  When  rap- 
y  extending,  vessels  may  be  opened  and  a  copious  haimorrhage  ensue.  Per- 
•ation  of  the  pleura  is  not  uncommon.  The  irritating  decomposing  material 
lally  excites  the  most  intense  bronchitis.  Embolic  processes  are  not  infre- 
?nt.  There  is  a  remarkable  association  in  some  cases  between  circumscribed 
i^ene  of  the  lung  and  abscess  of  the  brain.  It  has  been  referred  to  under 
section  on  bronchiectasis. 

Symptoms  and  Course. — -Usually  definite  symptoms  of  local  pulmonary 
?ase  precede  the  characteristic  features  of  gangrene.  Tliese,  of  course,  are 
y  varied,  depending  on  the  nature  of  the  trouble.  The  8])iitum  is  very  char- 
eristic.  It  is  intensely  fetid — usually  profuse — and,  if  expectorated  into 
)nical  glass,  sej)arates  into  three  layers — a  greenish  brown,  heavy  sediment; 
intervening  thin  liquid,  wliioh  sometimes  has  a  greenish  or  a  brownisli  tint ; 
I,  on  toj),  a  thick,  frothy  layer.  Spread  on  a  glass  ])late,  tlie  shreddy  debris 
lung  tissue  can  readily  be  picked  out.  Even  large  fragments  of  lung  may 
coughed  up.  Robertson,  of  Onancoek,  Va.,  sent  me  one  several  centimetres 
length,  which  had  been  expectorated  by  a  lad  of  eighteen,  who  had  severe 
tgrene  and  recovered.  Microscopically,  elastic  fibres  are  found  in  abun- 
ice,  with  granular  matter,  pigment  grains,  fatty  crystals,  bacteria,  and 
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le]>totlirix.  It  i*s  stated  that  elastic  tissue  h  sometime?;  alifient,  Inii  I  hiir 
never  met  with  sueli  an  instance.  Tlie  jjwuliar  pliigi?  of  sjiutuni  which 
in  broneliicetagiis  are  not  fnnnfL  Bloml  is  often  present,  and^  as  a  role,  ii 
niueh  altereti  The  sjnitinTi  luis,  in  a  majority  nf  the  cases,  an  inienfelv  Mi 
odon  whicli  h  €r>mm imitated  to  tlie  lireatli  and  may  |>ermeate  the  entire  roanL 
It  is  much  more  otiensive  than  in  fetid  bronchitis  or  in  abscess  of  the  \\mp 
The  fetor  is  particularly  marked  wlien  there  is  free  communication  ktween 
the  gangrenous  cavities  and  the  bronchi.  On  several  wcasions  I  have  fouui, 
poBt  mortem,  loealized  gangrene,  which  had  been  uneusjieeted  during  lifi 
and  in  which  thert^  had  been  no  fetor  of  the  breath. 

The  physical  signs,  when  extensive  destruction  has  oeenrred,  are  lli" 
of  cavity,   but  the  limited   circumscribed   areas   may  be   ditticuU  to  dditi^ 
Bronchitis  is  always  prci^ent,     "^The  X-ray  examination  may  aid  in  dingaofiii 

Among  the  general  gymptoras  may  lie  irientioned  fever,  usually  uf  mii^icratc 
grade;  the  pulse  is  raj^id,  and  very  often  the  constitutional  depriss^ioo 
severe.  But  the  only  special  features  indicative  of  gangrene  are  the  sputtii 
and  the  fetor  of  the  breath.  The  patient  generally  sinks  from  exhaustioii! 
Fatal  ha^niorrhage  may  ensue. 

Treatment — The  treatna^nt  of  gangrene  is  very  unsatisfactor}-.  The  imli- 
cations,  of  cf^tirse,  are  to  disinfect  the  gangrenous  area,  hnt  tliis  is  often  iinp<i#-* 
Bible.  An  antiseptic  spray  of  carlKjlic  acid  may  be  employed.  A  good  plm 
is  for  the  patient  to  use  over  the  mouth  and  nose  an  inhaler,  which  nuiv  ^* 
charged  with  a  solution  of  carbolic  acid  or  with  guaiacol ;  the  latter  flrug  l«* 
also  been  used  hypodermicatly,  with,  it  is  said,  happy  results  in  removing  tbt 
odor.  If  the  signs  of  cavity  are  distinct  an  attempt  should  Vw  madt*  to  clceM 
it  by  direct  injections  of  an  antiseptic  solution*  If  tlie  jmtient's  cnn<lition «» 
good  and  the  ga n grcn  ou s  regi  on  can  he  1  o ca  1  i  ze  d .  su  rg i  ca  1  i  n  te r f < '  rcnce  ma y  li 
indicated.  Successful  cases  have  bet»n  reported.  The  general  eonilitioR 
the  patient  is  always  such  as  to  demand  the  greatest  care  in  tlie  matter 
diet  and  nursing. 

VI.    ABSCESS    OF    THE    LUNG 

Etiology. — Ruppiiration  occurs  in  the  lung  under  the  followmg 
tions'  (1)  As  a  set|uence  of  inllammation,  either  lobar  or  lobular 
from  the  purulent  infiltration  this  is  unquestionably  rare,  and  even  in  W 
pneumonia  the  abscesses  are  of  small  size  and  usually  involve,  as  AdJw» 
remarked,  several  points  at  the  same  time.  On  the  other  hand,  ahgcess  f*^ 
mation  is  extremely  frerpient  in  the  deglutition  and  aspiration  forms  of  labiih^ 
pneunmnia.  After  wounds  of  the  neck  or  ojicrations  upon  the  throat,  in  .<« 
purative  disease  of  the  nose  or  larynx,  occasionally  even  of  the  ear  (V"''' 
Hiann),  infective  particles  reach  the  bronchial  tul>es  by  aspiration  and  ^^^ 
an  intense  inflammation  which  often  ends  in  ahsc*ess.  Cancer  of  the  <ffopk^ 
gus,  perforating  the  root  of  the  lung  or  into  the  bronchi*  may  yrmW^ 
extensive  suppuration.  The  abscesses  vary  in  size  from  a  walnut  to  «u  onifl^' 
and  have  ragged  and  irregular  walls»  and  purulent,  sometimes  neerotu",  o** 
tents. 

(2)   Embolic,  so-ealled  metastiitic,  abscesses,  the  result  of  infrrtive  ornW'* 
are  extremely  common  in  pyaemia.    They  may  lie  numerous  iind  present  ^cn 
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definite  characters.  As  a  rule  they  are  superficial,  beneath  the  pleura,  and 
often  wedge-shaped.  At  first  firm,  grayish  red  in  color,  and  surrounded  by  a 
lone  of  intense  hypersemia,  suppuration  soon  follows  with  the  formation  of  a 
definite  abscess.  The  pleura  is  usually  covered  with  greenish  lymph,  and  per- 
fontion  sometimes  takes  place  with  the  production  of  pneumothorax. 

(3)  Perforation  of  the  lung  from  without,  lodgment  of  foreign  bodies, 
ind,  in  the  right  lung,  perforation  from  abscess  of  the  liver  or  a  suppurating 
eddnococcus  cyst  are  occasionally  causes  of  pulmonary  abscess. 

(4)  Suppurative  processes  play  an  important  part  in  chronic  pulmonary 
tuberculosis,  many  of  the  symptoms  of  which  are  due  to  them. 

gymptoms. — Abscess  following  pneumonia  is  easily  recognized  by  an  aggra- 
ntion  of  the  general  symptoms  and  by  the  physical  signs  of  cavity  and  the 
diwacters  of  the  expectoration.  Embolic  abscesses  can  not  often  be  recog- 
nized, and  the  local  symptoms  are  generally  masked  in  the  general  pyaemic 
manifestations.  The  character  of  the  sputum  is  of  great  importance  in  de- 
tennining  the  presence  of  abscess.  The  odor  is  offensive,  yet  it  rarely  has 
the  horrible  fetor  of  gangrene  or  of  putrid  bronchitis.  In  the  pus  fragments 
of  lung  tissue  can  be  seen,  and  the  elastic  tissue  may  be  very  abundant.  The 
preeence  of  this  with  the  physical  signs  rarely  leaves  any  question  as  to  the 
nature  of  the  trouble.  Embolic  cases  usually  run  a  fatal  course.  Recovery 
occasionally  occurs  after  pneumonia.  In  a  case  following  typhoid  fever  which 
I  saw  at  the  Garfield  Hospital  Kerr  removed  two  ribs  and  found  free  in  the 
pus  of  a  localized  empyema  a  sequestered  piece  of  lung,  the  size  of  the  palm 
of  the  hand,  which  had  sloughed  off  from  the  lower  lobe.  The  patient  made 
a  good  recovery. 

Medicinal  treatment  is  of  little  avail  in  abscess  of  the  lung.  When  well 
defined  and  superficial,  an  attempt  should  always  be  made  to  open  and  drain 
it  A  number  of  successful  cases  have  already  been  treated  in  this  way. 


Vn.    NEW  GKOWTHS  IN  THE  LUNGS 

Etiology  and  Horbid  Anatomy. — While  primary  tumors  are  rare,  second- 
^7  growths  are  not  uncommon.  Carcinoma  is  the  most  common  primary 
wm.    Endothelium  and  sarcoma  are  less  frequently  met  with. 

Varieties. — The  following  groups  may  be  recognized: 

(a)  Acute  galloping  pleuro-pneumonic  form^  with  a  very  rapid  course 
dyspnoea,  cough,  asphyxia,  rapid  emaciation  and  death  in  from  six  to  twelve 
^fcs.  Most  of  these  cases  are  secondary,  sometimes  to  unrecognized  disease 
-^here,  but  there  are  instances  of  the  primary  disease  of  this  type.  It  is  a 
f^arkable  fact  that  cobalt  miners  of  Schneeberg  are  very  liable  to  a  primary 
oinoma  of  the  lung  which  may  run  this  acute  course. 

ih)  Chronic  pleuro-pulmonary  carcinoma,  of  which  there  are  several 

{I)  BronchO'jmlmonary  Form. — This,  the  most  typical  variety,  begins 
-Vi  bronchial  symptoms,  bloody  sputum,  loss  of  weight  and  strength,  and 
3^mia.  The  physical  signs  may  be  suggestive  of  tuberculosis,  but  the  earliest 
iications  are  usually  at  the  root  of  the  lung.  Later  there  may  be  cavity 
f^ation,  with  a  broncliiectatic  type  of  sputum.    Tubercle  bacilli  are  absent 
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and  there  may  be  very  large  round  cells  with  many  fatty  granules,  lepretoA 
ing  degenerate  cancer  cells.  The  X-ray  picture  is  not  distinctiYe  and  Um 
cases  are  usually  taken  for  tuberculosis. 

(2)  Mediastinal  Type, — Quite  early  in  this  form  the  glands  become  in 
volved,  increase  rapidly,  compress  the  adjoining  structures  and  the  type  of  th 
disease  is  that  of  a  mediastinal  tumor  with  its  dominant  pressure  symptomi 

(3)  Pleuritic  Type. — The  earliest  and  dominant  symptoms  are  at  th 
back  with  pleuritic  i)ain,  cough,  friction,  progressive  effusion,  and  shortiNi 
of  breath.  On  tapping,  the  effusion  is  usually  bloody,  though  I  have  known  i 
at  first  to  be  clear.  In  other  instances  the  pleura  is  early  involved  with  npi 
extension,  but  no  effusion.  There  may  be  little  or  no  cough,  and  very  dij^ 
dyspnoea,  with  progressive  weakness,  emaciation,  and  ansemia  as  the  difc 
features.  Subcutaneous  nodules  may  occur  along  the  ribs,  with  involvemen 
of  both  cervical  and  axillary  glands. 

From  the  standpoint  of  treatment  not  much  is  to  be  expected.  The  nw 
surgical  technique  has  made  the  thoracic  cavity  accessible,  and  it  is  quite  poi 
sible  that  early  explorations  may  become  common  in  doubtful  cases.  In  afe 
instances  carcinoma  of  the  lung  has  been  operated  upon ;  in  Lenhartz'  cif 
the  patient  remained  well  for  a  year,  and  died  two  and  a  half  years  aftc 
operation. 

E.    DISEASES   OF   THE   PLEUBA 

I.    ACT7TE  PLETJRISY 

Anatomically,  the  cases  may  be  divided  into  dry  or  adhesive  pleurisy  m 
pleurisy  with  effusion.  Another  classification  is  into  primary  or  secondai 
forms.  According  to  the  course  of  the  disease,  a  division  may  be  made  ini 
acute  and  chronic  plenrmj,  and  as  it  is  impossible,  at  present,  to  group  tl 
various  forms  etiolopcally,  this  is  perhaps  the  most  satisfactory  division.  Tl 
following  forms  of  acute  pleurisy  may  be  considered : 

1.     FIBRINOUS    OR   PLASTIC   PLEURISY 

In  this  the  pleural  niemhrane  is  covered  by  a  sheeting  of  lymph  of  variat 
thickness,  which  ^avcs  it  a  turbid,  granular  appearance,  or  the  fibrin  nu 
exist  in  distinct  layers.  It  occurs  (1)  as  an  independent  affection,  foUovii 
cold  or  exj)osure.  This  form  of  acute  j)lastic  pleurisy  without  fluid  exnda 
is  not  common  in  perfectly  healthy  individuals.  Cases  are  met  with,  howev« 
in  which  the  disease  sets  in  with  the  usual  symptoms  of  pain  in  the  side  ai 
slight  fever,  and  there  are  the  physical  signs  of  pleurisy  as  indicat(.»d  by  t 
friction.  After  persisting  for  a  few  days,  the  friction  murmur  disapi)ears  ai 
no  exudation  occurs.  V\wn  takes  place  between  the  membranes,  and  poesili 
the  pleuritic  adhesions  wliich  are  found  in  such  a  large  percentage  of  all  bodi 
examined  after  death  (iri^Mnate  in  these  slight  fil)rinous  jdeurisies. 

Fibrinous  ])leurisy  occurs  ('^)  as  a  secondary  process  in  acute  diseases 
the  lung,  such  as  jmeiiinonia,  which  is  always  accompanied  by  a  certa 
amount  of  pleurisy,  usually  of  this  form.  Cancer,  abscess,  and  gangrene  tl 
cause  plastic  pleurisy  when  the  surface  of  the  lung  becomes  involved.   Tl 
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I  cnnflition  is  specially  ast^ociated  in  a  large  niiinber  of  cases  with  tiiberctilosis, 

I  Pleural  pain,  i^titch  m  the  side,  and  a  dry  cough,  witli  marked  friction  sounds 

I  on  auscultation,  arc  the  initial  phenomena  in  many  instances  of  phthisis.    The 

I  ligiid  are  usually  basic. 
I  2.    SEEO  FIBEINOUS   PLEUEIST 

I  la  a  majority  of  casee  of  inflammation  of  the  pleura  there  is,  with  the 
■Arm,  a  variable  amount  of  fluid  exudate,  which  produces  the  condition  known 
rS  pleurisy  with  effusion. 

I  Etidogy. — Of  194  cases  in  fifteen  years  in  my  wards,  there  were  IGl  males 

I  and  33  females*    Under  twenty  years  of  age  there  were  20  patients;  18  were 

I  over  eixty  years  of  age.     The  greatest  number  was  in  the  fifth  decade,  51L 

I  Cold  acts  as  a  predisposing  agent,  which  permits  the  action  of  various  micro 

I  organisms.     We  have  not  yet,  however,  brought  all  the  acute  pleurisies  into 

I  the  category  of  microhic  ailLctions,  and  the  fact  remains  that  pleurisy  does 

I  Mow  with  great  rapidity  a  sudden  wetting  or  a  ehilh     A  majority  of  tbe 

I  cases  are  tuberculous.    This  view  is  based  upon:    (1)  Post  mortem  evidence. 

I  Tubercieg  have  been  found  in  acute  cases,  thought  to  have  been  rheumatic  or 

I  due  to  cold.    {2)  The  not  infretjuent  presence  of  tuberculous  lesions,  often 

I  latent,  iu  the  lung  or  elsewhertv    {3)  The  character  of  the  exudate.    If  coagu- 

I  lated  and  the  coagidum  digested   and  centrifugalized    (Inoscopy),  tulM?rcle 

I  bacilli  are  freiiuently  found.     Injected  into  a  guinea  pig,  in  amounts  of  15 

I  cc.  or  more,  tuberculosis  followed  in  (52  per  cent.   (Eiehborst),     The  eyto- 

I  diagnosis  shows  that  as  in  other  tuberculous  exudnies  tlie  mono-nuclear  leuco- 

I  cytes  predominate,    (4)    TIae  tuberculin  reaction  is  given  in  a  eonsideralile 

I  percentage  of  the  cases.    (5)  The  gubse<]uent  history.     Of  90  cases  of  acute 

I  pleurisy  which  had  been  under  tbe  observation  of  11.  1.  Bowditch  between 

I  IM\)  and  1S7!»,  3*^  died  of  or  had  phthisis.    Among  130  patients  with  priiuary 

I  pleurisy  with  etTusion,  followed  for  a  period  of  seven  years  by  Hedges,  40  per 

I  Kflt.  tecanie  tuberculous. 

I  Of  300  uncomplicated  cases  of  pleural  effusion  in  the  Massachusetts  Gen- 
L  BUl  Hospital,  followed  by  R.  C.  Cabot,  the  subgequent  his  to  r)^  was  ascertained 
piilS'^'l;  followed   five  years  until   death   or   phthisis,    117;  well  after  five 

I        In  172  of  the  cases  of  pleurisy  with  effusion  in  the  Johns  llopkins  Hos- 

I   pital  II  am  man  got  reports  from  88;  of  these  48  were  living  and  well,  30 

I    'ater  became  tuberculous,  in  2  the  result  was  questionable,  and  8  died  of  other 

I   diVufses.     Twelve  of  the  SH  had  tubercle  bacilli  in  the  sputum  while  in  the 

I   Wpital  without  discoverable  pulmonary'  lesion ;  3  of  tbe  12  were  living  ami 

Well;  in  8  tbe  eigns  became  well  marked;  one  died  of  unknown  cause.     Ham- 

*Qim  has  collected  502  eases   (inchuling  the  above)   in  which  tbe  subsequent 

hifitorv^  was  nought;  of  these  1(17,  29.7  per  cent,  became  tul)ercu!oy&, 

L      Bactcriolo^  of  Acute  Pleurisy. — From  a  Ijacteriological  stanrlpoint  we 

WfmlJ  rccugnixe  three  groups  of  cases,  caused  by  the  tubercle  bacillus,  the  pneu- 

F^nococeus.  and  tlie  streptococcus,  respectively. 

I  BaciUus  iubvfculost'S  is  present  in  a  very  large  proportion  of  all  cases  of 
I  primary  or  so-called  idiopathic  pleurisy.  The  exudate  is  usually  sterile  on 
IfJover  slips  or  in  the  culture  and  inoculation  tests  made  in  the  ordinary  way, 
tag  the  bacilli  are  ver}'  scanty.    It  has  been  demonstrated  clearly  that  a  large 
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amount  of  the  exudate  must  be  taken  to  make  the  test  complete,  either  in 
cultures  or  in  the  inoculation  of  animals.  Eichhorst  found  that  more  thm 
62  per  cent,  were  demonstrated  as  tuberculous  when  as  much  as  15  c.  c.  of  the 
exudate  was  inoculated  into  test  animals,  while  less  than  10  per  cent,  of  the 
cases  showed  tuberculosis  when  only  1  c.  c.  of  the  exudate  was  used.  This  it  a 
point  to  which  observers  should  pay  very  special  attention.  Le  Damany  his 
demonstrated  the  tuberculous  character  of  all  but  4  in  55  primary  pleorisieL 
He  used  large  quantities  of  the  fluid  for  his  inoculation  experiments. 

The  pneumococcus  pleurisy  is  almost  always  secondary  to  a  focos  of 
inflammation  in  the  hmg.  It  may,  however,  be  primary.  The  exudate  is 
usually  purulent  and  the  outlook  is  very  favorable. 

The  streptococcus  pleurisy  is  the  typical  septic  form  which  may  occur 
either  from  direct  infection  of  the  pleura  through  the  lung  in  broncho-pneu- 
monia, or  in  cases  of  streptococcus  pneumonia;  in  other  instances  it  follows 
infection  of  more  distant  parts.  The  acute  streptococcus  pleurisy  is  the  most 
serious  and  fatal  of  all  forms. 

Among  other  bacteria  which  have  been  found  are  the  staphylococcus, 
Friedlandcr's  bacillus,  the  typhoid  bacillus,  and  the  diphtheria  bacillus. 

Uorbid  Anatomy. — ^In  sero-fibrinous  pleurisy  the  serous  exudate  is  abim- 
dant  and  the  fibrin  is  found  on  the  pleural  surfaces  and  scattered  through 
the  fluid  in  the  form  of  flocculi.  The  proportions  of  these  constituents  vary 
a  great  deal.  In  some  instances  there  is  very  little  membranous  fibrin;  in 
others  it  forms  thick,  creamy  layers  and  exists  in  the  dependent  part  of  the 
fluid  as  whitish,  curd-like  masses.  The  fluid  of  sero-fibrinous  pleurisy  is  of 
a  lemon  color,  either  clear  or  slightly  turbid,  depending  on  the  number  of 
formed  elements.  In  some  instances  it  has  a  dark  brown  color.  The  micro- 
scopic examination  of  the  fluid  shows  leucocytes,  occasional  swollen  cells, 
which  may  possibly  be  derived  from  the  pleural  endothelium,  shreds  of  fibril- 
lated  fibrin,  and  a  variable  number  of  red  blood-corpuscles.  A  large  number 
of  cells  undergoing  mitotic  division  is  diagnostic  of  malignant  disease.  On 
boiling,  the  fluid  is  found  to  be  rich  in  albumin.  Sometimes  it  coagulates 
spontaneously.  Its  composition  closely  resembles  that  of  blood  serum.  Cho- 
lesterin,  uric  acid,  and  sugar  are  occasionally  found.  The  amount  of  the 
effusion  varies  from  ^/^  to  4  litres.  Enormous  amounts  are  sometimes 
removed,  188  ounces  in  one  case  (E.  C.  Carter).  The  lung  in  acute  sero- 
fibrinous pleurisy  is  more  or  less  compressed.  If  the  exudation  is  limited  the 
lower  lobe  alone  is  atelectatic ;  but  in  an  extensive  effusion  which  reaches  to 
the  clavicle  the  entire  lung  will  be  found  lying  close  to  the  spine,  daA  and 
airless,  or  even  bloodless — i.  e.,  camified. 

In  large  exudations  the  adjacent  organs  are  displaced ;  the  liver  is  de- 
pressed and  the  heart  dislocated.  With  reference  to  the  position  of  the  heart, 
the  following  statements  may  be  made:  (1)  Even  in  the  most  extensive  left 
sided  exudation  there  is  no  rotation  of  the  apex  of  the  heart,  which  in  no 
case  was  to  the  right  of  the  mid-sternal  line;  (2)  the  relative  position  of  tte 
apex  and  base  is  usually  maintained ;  in  some  instances  the  apex  is  lifted,  in 
others  the  whole  heart  lies  more  transversely;  (3)  the  right  chambers  of  the 
heart  occupy  the  greater  portion  of  the  front,  so  that  the  displacement  i« 
rather  a  definite  dislocation  of  the  mediastinum,  with  the  pericardium,  to  tte 
right,  than  any  special  twisting  of  the  heart  itself;  (4)  the  kink  or  twirfi" 
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ferior  vena  cava  described  by  Bartels  was  not  present  in  any  of  my 

nptonui. — Prodromes  are  not  uncommon,  but  the  disease  may  set  in 
ly  with  a  chill,  followed  by  fever  and  a  severe  pain  in  the  side.  In 
lany  cases,  however,  the  onset  is  insidious,  particularly  in  children  and 
erly  persons.  A  little  dyspnoea  on  exertion  and  an  increasing  pallor 
e  the  only  features.  Washboum  has  called  attention  to  the  frequency 
rhich  the  pneumococcus  pleurisy  sets  in  with  the  features  of  pneumonia, 
iin  in  the  side  is  the  most  distressing  symptom,  and  is  usually  referred 
nipple  or  axillary  regions.  It  must  be  remembered,  however,  that 
tic  pain  may  be  felt  in  the  abdomen  or  low  down  in  the  back,  particularly 
the  diaphragmatic  surface  of  the  pleura  is  involved.  It  is  lancinating, 
and  severe,  and  is  aggravated  by  cough.  At  this  early  stage,  on  aus- 
on,  sometimes  indeed  on  palpation,  a  dry  friction  rub  can  be  detected, 
ver  rarely  rises  so  rapidly  as  in  pneumonia,  and  does  not  reach  the  same 

A  temperature  of  from  102**  to  103®  F.  is  an  average  pyrexia.  It 
rop  to  normal  at  the  end  of  a  week  or  ten  days  without  the  appearance  of 
ifinite  change  in  the  physical  signs,  or  it  may  persist  for  several  weeks, 
mperature  of  the  affected  is  higher  than  that  of  the  sound  side.  Cough 
arly  symptom  in  acute  pleurisy,  but  is  rarely  so  distressing  or  so  fre- 
as  in  pneumonia.  There  are  instances  in  which  it  is  absent.  The 
oration  is  usually  slight  in  amount,  mucoid  in  character,  and  occa- 
y  streaked  with  blood. 

the  outset  there  may  be  dyspnoea,  due  partly  to  the  fever  and  partly 
pain  in  the  side.  Later  it  results  from  the  compression  of  the  lung, 
ilarly  if  the  exudation  has  taken  place  rapidly.  In  the  cases  with 
apid  effusion  the  dyspnoea  may  be  very  marked.  When,  however,  the 
3  effused  slowly,  one  lung  may  be  entirely  compressed  without  inducing 
ess  of  breath,  except  on  exertion,  and  the  patient  will  lie  quietly  in  bed 
it  evincing  the  slightest  respiratory  distress.  When  the  effusion  is  large 
tient  usually  prefers  to  lie  upon  the  affected  side. 
lYSiCAL  Signs. — Inspection  shows  some  degree  of  immobility  on  the 
d  side,  depending  upon  the  amount  of  exudation ;  and  in  large  effusions 
■rease  in  volume,  which  may  appear  to  be  much  more  than  it  really 
etermined  by  mensuration.  The  intercostal  depressions  are  obliterated, 
right  sided  effusions  the  apex  beat  may  be  lifted  to  the  fourth  inter- 
or  be  pushed  beyond  the  left  nipple,  or  may  even  be   seen  in  the 

When  the  exudation  is  on  the  left  side,  the  heart's  impulse  may  not 
ible;  but  if  the  effusion  is  large  it  is  seen  in  the  third  and  fourth 
on  the  right  side,  and  sometimes  as  far  out  as  the  nipple,  or  even 
lit. 

Ipation  enables  us  more  successfully  to  determine  the  deficient  move- 
on  the  affected  side,  and  the  obliteration  of  the  intercostal  spaces,  and 
iccurately  to  define  the  position  of  the  heart's  impulse.  In  simple  sero- 
'Us  effusion  there  is  rarely  any  wdema  of  the  chest  walls.  It  is  scarcely 
ossible  to  obtain  fluctuation.  Tactile  fremitus  is  greatly  diminished  or 
led.  If  the  effusion  is  slight  there  may  be  only  enfeeblement.  The 
«  of  the  voice  vibrations  in  effusions  of  any  size  constitutes  one  of  the 
valuable  of  physical  signs.    In  children  there  may  be  much  effusion  w 
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retention  of  fremitus.  In  rare  cases  the  vibrations  may  be  communicated  to 
the  chest  walls  through  localized  pleural  adhesions. 

Mensuration, — With  the  cyrtometer,  if  the  effusion  is  excessive,  a  differ- 
ence of  from  half  an  inch  to  an  inch,  or  even,  in  large  effusions,  an  inch  and 
a  half,  may  be  found  between  the  two  sides.  Allowance  must  be  made  for  the 
fact  that  the  right  side  is  naturally  larger  than  the  left.  With  the  paddle 
tape  the  difference  in  expansion  between  the  two  sides  can  be  convenientlj 
measured. 

Percussion. — ^Early  in  the  disease  there  may  be  no  alteration  in  the  note, 
but  with  the  gradual  accumulation  of  the  fluid  the  resonance  becomes  de- 
fective, and  finally  gives  place  to  absolute  flatness.  From  day  to  da j  the 
gradual  increase  in  height  of  the  fluid  may  be  studied.  In  a  pleuritic  effusiwi 
rising  to  the  fourth  rib  in  front  the  percussion  signs  are  usually  ver)*  sug- 
gestive. In  the  subclavicular  region  the  attention  is  often  aroused  at  once 
by  a  tympanitic  note,  the  so-called  Skoda's  resonance,  which  is  heard  perhaps 
more  commonly  in  this  situation  with  pleural  effusion  than  in  any  other  con- 
dition. It  shades  insensibly  into  a  flat  note  in  the  lower  mammary  and 
axillary  regions.  Skoda's  resonance  may  be  obtained  also  behind,  just  abore 
the  limit  of  effusion.  The  dulness  has  a  peculiarly  resistant,  wooden  quality, 
differing  from  that  of  pneumonia  and  readily  recognized  by  skilled  fingen. 
It  has  long  been  known  that  when  the  patient  is  in  the  erect  posture  the 
upper  line  of  dulness  is  not  horizontal,  but  is  higher  behind  than  it  is  in 
front,  forming  a  parabola.  The  curve  marking  the  intersection  of  the  plane 
of  contact  of  lung  and  fluid  with  the  chest  wall  is  known  as  "Ellis's  hne  of 
flatness,"  which  Garland  has  verified  clinically  and  by  animal  experiments 
With  medium-sized  effusions  this  line  begins  lowest  behind,  advances  upward 
and  forward  in  a  letter-S  curve  to  the  axillary  region,  whence  it  proceeds  in  a 
straight  decline  to  the  sternum.  This  curve  is  demonstrable  only  when  the 
patient  is  in  the  erect  position.  Grocco,  in  1902,  called  attention  to  the  exist- 
ence in  pleural  effusion  of  a  triangular  area  of  relative  dulness,  along  the 
spine,  on  the  side  opposite  to  the  pleurisy,  in  width  from  2  to  5  cm.,  and 
with  the  apex  upward.  It  can  be  demonstrated  in  a  large  majority  of  all 
cases,  j)articularly  in  the  young  and  in  thin  persons.  It  is  possibly  due  to  the 
bulging  of  the  mediastinum,  by  the  fluid,  across  the  middle  line,  the  anatomi- 
cal ])ossibility  of  which  has  been  pointed  out  by  Calvert. 

On  the  right  side  the  dulness  j)asses  without  change  into  that  of  the  liver. 
On  the  left  side  in  the  nipple  line  it  extends  to  and  may  obliterate  Tranbe's 
semilunar  s])aee.  If  the  effusion  is  moderate,  the  phenomenon  of  movable 
dulness  may  be  obtained  by  marking  carefully,  in  the  sitting  j)ostun',  the 
upjier  limit  in  the  mammary  region,  and  then  in  the  rt»cunibent  posture, 
noting  the  change  in  the  height  of  dulness.  This  infallible  sign  of  fluid  can 
not  always  be  ()l)tained.  In  very  copious  exudation  the  dulness  may  reach  the 
clavicle  and  even  extend  beyond  the  sternal  margin  of  the  opposite  side. 

Ausculiaiion. — Early  in  the  disease  a  friction  rub  can  usually  be  heanl. 
which  disap])ear8  as  the  fluid  accumulates.  It  is  a  to-and-fro  dry  rub.  A^ 
to  the  ear,  and  has  a  leathery,  creaking  character.  There  is  another  pleural 
friction  sound  which  closely  resembles,  and  is  scarcely  to  be  distinguishe'l 
from,  the  fine  crackling  crepitus  of  pneumonia.  This  may  be  heanl  at  the 
commencement  of  the  disease,  and  also,  as  i>ointed  out  in  1844  by  MacDonnell, 
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Br.,  of  Montrpal,  when  the  effusion  has  receded  and  the  pleural  layers  come 
■Dgcther  again. 

I    With  even  a  slight  exudation  there  is  weakened  or  distant  breathing.   Often 

bpration  and  expiration  are  digtinetly  audible,  thoui^li  distant,  ami  have  a 

HNtir  quality.    Sometimes  only  a  fmiltog  tubular  ex i>i ration  ifl  lieard,  wliich 

may  have  a  metallic  or  amphoric  quality.    Loud  resonant  rales  accompanying 

liie  may  forcibly  suggest  a  cavity*     These  psendo-cavernous  signs  are   met 

iritb  Hiore  frt*quently  in  children,  and  often  lead  to  error  in  diagnosis.    Above 

lie  line  of  dnlness  the  breath  sounds  are  usually  harsh  and  exaggerated,  and 

piay  have  a  tubular  quality. 

The  vocal  resonance  is  usually  diminished  or  absent,  Tlie  whispered  voice 
ieaid  to  be  transmitted  through  a  eerous  and  not  through  a  ]>urultnt  exudate 
{Baceclli*^  ^jgi^ii  but  this  is  not  always  true.  This  author  advises  direet 
mscuhation  in  the  autero-Iateral  region  of  the  chest.  There  may,  however,  be 
Dtensitiention — hronchopliony.  The  voice  sonietinies  has  a  curious  nasal, 
Iqtitaking  character,  which  was  termed  by  Laennec  (rgophoni/,  from  its  sup- 
kjschI  resemblance  to  the  bleating  of  a  ^<mt.  In  typical  form  this  is  not  com- 
btm»  but  it  is  l>y  no  means  rare  to  hear  a  curious  twang-like  quality  in  the 
foice,  particularly  at  the  outer  angle  of  the  scapula, 
la  the  examination  of  the  heart  in  cases  of  jileuritie  effusion  it  ts  well 
i^letr  in  mind  that  when  the  apex  of  the  heart  lies  beneath  the  sternum 
lew  may  he  no  ini|ndse.  The  determination  of  the  situation  of  the  organ 
Hay  rest  with  the  position  of  maximum  loudness  of  the  souods.  Over  the 
Bsplaced  organ  a  systolic  murnmr  may  he  heard.  When  the  lappet  of  lung 
&ter  the  pericardium  is  involved  on  either  side  there  may  be  a  pi  euro -peri- 
Binlial  friction. 

BuoOD  CoiTNT  IN  PLEUiiAL  EFFUSION. — Kmerson  has  looked  over  for  me 
*e  histories  of  89  easeg  of  acute  pleurisy  with  effusion  in  wliieh  the  blood 
Brants  were  made  before  the  temperature  reached  norniaL  Only  26  had  a 
fecocytosis  between  10,000  and  15,000;  one  only  above  15,000.  In  12  of  the 
iMg  the  count  was  below  5,000. 

The  X-BAY  PICTITRES  are  of  great  interest  and  of  much  value  in  diagnosis, 
ley  have  shown  that  the  effusion  is  not  always  in  the  lowrr  portion  of  the 
lest  with  the  patient  in  the  upriglit  [tosition,  luit  that  it  may  represent  a 
l^cal  column  in  the  lateral  aspect  of  the  chesty  compressing  the  lung 
ftward  the  spine.  The  effusion  is  not  always  mobile,  but  ma}'  be  fixed 
It  adhesions  in  one  position. 

Course. — The  course  of  acute  sero-fibrinous  pleurisy  is  very  variable, 
rfler  persisting  for  a  week  or  ten  days  the  fever  subsides,  the  cough  and 
iin  disappear,  and  a  slight  effusion  may  he  quickly  absorbed.  In  cases  in 
fhich  tiie  elTuaion  reaches  ns  high  as  the  fourth  rib  recovery  is  usually  slower, 
lany  instances  come  under  observation  for  the  first  time,  after  two  or  three 
^tt'ka'  indisposition,  with  the  fluid  at  a  level  with  the  clavicle.  The  fever 
l^ftylatt  from  ten  to  twenty  days  without  exciting  anxiety,  though,  as  a  rule, 
S  ordinary  pleurisy  from  eold,  as  we  say,  the  temperature  in  cases  of  moder- 
tt*  severity  is  normal  within  eight  or  ten  days.  Left  to  itself,  the  natural 
Rndency  is  to  resorption;  but  this  may  take  place  very  slowly.  With  the 
Wption  of  the  fluid  there  is  a  redux-friction  crepitus,  either  leathery  and 
leaking  or  crackling  and   rale-like,  and   for  months,  or  even   longer,   the 


660  DISEASES    OF   THE   RESPIRATOBY    SYSTEM 

defective  resonance  and  feeble  breatliing  are  heard  at  the  base.  Ran 
of  termination  are  perforation  and  discharge  through  the  lung,  and  ext 
through  the  chest  wall,  examples  of  which  have  been  recorded  by  Sal 

The  immediate  prognosis  in  pleurisy  with  eflfusion  is  good.  Of  3? 
at  St.  Bartholomew's  Hospital,  only  6.1  per  cent,  died  before  leaving  ( 
pital  (Hedges). 

A  sero-fibrinous  exudate  may  persist  for  months  without  change,  j 
larly  in  tuberculous  cases,  and  will  sometimes  reaccumulate  after  uf 
and  resist  all  treatment.  After  persistence  for  more  than  twelve  r 
in  spite  of  repeated  tapping,  a  serous  eflfusion  was  cured  by  incision  i 
deformity  of  the  chest  (S.  West).  When  one  pleura  is  full  and  thi 
is  greatly  dislocated,  the  condition,  although  in  a  majority  of  cases  pro 
remarkably  little  disturbance,  is  not  without  risk. 

3.    PUEULENT   PLEURISY 
(Empyema) 

Etiology. — Pus  in  the  pleura  is  due  to  (a)  infection  from  withii 
rule  directly  from  a  patch  of  pneumonia  or  a  septic  focus  due  to  the  pi 
coccus  or  the  pus  organisms,  in  some  cases  a  tuberculous  broncho-pneui 
(b)   involvement  from  without,  as  in  fracture  of  a  rib,  penetrating 
disease  of  oesophagus,  etc. 

It  frequently  follows  the  infectious  diseases,  particularly  scarlet  fe^ 
is  very  often  latent,  and  due  to  undiscovered  foci  of  lobar  or  lobulai 
monia.  It  is  common  in  children,  more  in  boys  than  in  girls,  and  I 
the  ages  of  one  and  five  and  eight  and  nine. 

The  pneumococcus  is  the  most  common  organism,  then  the  ordina 
organisms  and  the  tubercle  bacilli.  The  pneumococcus  has  been  found 
rare  cases  the  influenza  bacillus,  and  even  psorosperms. 

Uorbid  Anatomy. — On  oj)cning  an  emjivema  post  mortem  we  usual 
that  the  effusion  has  separated  into  a  clear,  greenish  yellow  serum  abo 
the  thick,  cream-like  pus  below.  The  fluid  may  be  scarcely  more  than 
with  flocculi  of  fibrin  through  it.  In  the  pneumococcus  empyema  the 
usually  thick  and  creamy.  It  usually  has  a  heavy,  sweetish  odor,  but  i 
instances — particularly  those  following  wounds — it  is  fetid.  In  cases  < 
grone  of  the  lung  or  pleura  the  pus  has  a  horribly  stinking  odor.  Mic 
ically  it  has  the  characters  of  ordinary  pus.  The  pleural  membnu 
greatly  thickened,  and  present  a  grayish  white  layer  from  1  to  2  i 
thickness.  On  the  costal  pleura  there  may  be  erosions,  and  in  old  ca 
tulous  communications  are  common.  The  lung  may  be  compressed  to 
small  limit,  and  the  visceral  pleura  also  may  show  perforations. 

Symptoms. — Purulent  pleurisy  may  begin  abruptly,  with  the  syt 
already  described.  More  frecjuently  it  comes  on  insidiously  in  the  coi 
other  diseases  or  follows  an  ordinary  sero-fibrinous  pleurisy.  There  maj 
pain  in  the  chest,  very  little  cough,  and  no  dyspnoea,  unless  the  side 
full.  Symptoms  of  septic  infection  are  rarely  wanting.  If  in  a  child 
is  a  gradually  develo])in^  pallor  and  weakness;  sweats  occur,  and  tl 
irregular  fever.     A  cough  is  by  no   means  constant.     The  leueocyt 


ACUTE    PLEURISY  661 

soally  much  increased;  in  one  fatal  case  they  numbered  115,000  per  cubic 
aillimetre. 

Physical  Signs. — Practically  they  are  those  already  considered  in  pleu- 
•ifiy  with  effusion.  There  are,  however,  one  or  two  additional  points  to  be 
Qaentioned.  In  empyema,  particularly  in  children,  the  disproportion  between 
the  sides  may  be  extreme.  The  intercostal  spaces  may  not  only  be  obliterated, 
but  may  bulge.  Not  infrequently  there  is  oedema  of  the  chest  walls.  The 
Dctvork  of  subcutaneous  veins  may  be  very  distinct.  It  must  not  be  forgotten 
that  in  children  the  breath-sounds  may  be  loud  and  tvbvlar  over  a  purulent 
effusion  of  considerable  size.  The  dislocation  of  the  heart  and  the  dis- 
placement of  the  liver  are  more  marked  in  empyema  than  in  sero-fibrinous 
effusion — probably,  as  Senator  suggests,  owing  to  the  greater  weight  of  the 
fluid. 

A  curious  phenomenon  associated  generally  with  empyema,  but  sometimes 
occurring  in  the  sero-fibrinous  exudate,  is  pvisaiing  pleurisy,  first  described 
by  MacDonnell,  Sr.,  of  Montreal.  In  95  cases  collected  by  Sailer  it  was  much 
more  frequent  in  males  than  in  females.  In  38  there  was  a  tumor ;  that  is, 
empyema  necessitatis.  In  all  but  one  case  the  fluid  was  purulent.  Pneumo- 
thorax may  be  present.  There  are  two  groups  of  cases,  the  intrapleural  pul- 
sating pleurisy  and  the  pulsating  empyema  necessitatis,  in  which  there  is  an 
external  pulsating  tumor.  No  satisfactory  explanation  has  been  offered  how 
the  heart  impulse  is  thus  forcibly  communicated  through  the  effusion. 

Empyema  is  a  chronic  affection,  which  in  a  few  instances  terminates 
naturally  in  recovery,  but  a  majority  of  cases,  if  left  alone,  ends  in  death. 
The  following  are  some  modes  of  natural  cure:  (a)  By  absorption  of  the 
fluid.  In  small  effusions  this  may  take  place  gradually.  The  chest  wall  sinks. 
The  pleural  layers  become  greatly  thickened  and  enclose  between  them  the 
inspissated  pus,  in  which  lime  salts  are  gradually  deposited.  Such  a  condition 
may  be  seen  once  or  twice  a  year  in  the  post  mortem  room  of  any  large  hos- 
pital, (b)  By  perforation  of  the  lung.  Although  in  this  event  death  may 
take  place  rapidly,  by  suffocation,  as  AretsBUS  says,  yet  in  cases  in  which  it 
occurs  gradually  recovery  may  follow.  Since  1873,  when  I  saw  a  case  of  this 
kind  in  Traube's  clinic,  and  heard  his  remarks  on  the  subject,  I  have  seen  a 
number  of  instances  of  the  kind  and  can  corroborate  his  statement  as  to  the 
hvorable  termination  of  many  of  them.  Empyema  may  discharge  either  by 
opening  into  the  bronchus  and  forming  a  fistula,  or,  as  Traube  pointed  out, 
IV  producing  necrosis  of  the  pulmonary  pleura,  sufficient  to  allow  the  soaking 
^  *he  pus  through  the  spongy  lung  tissue  into  the  bronchi.  In  the  first  way 
'Jcumothorax  usually,  though  not  always,  develops.  In  the  second  way  the 
^8  is  discharged,  without  formation  of  pneumothorax.  Even  with  abron- 
*^^1  fistula  recovery  is  possible,  (c)  By  perforation  of  the  chest  wall — 
*^Pyema  necessitatis.  This  is  by  no  means  an  unfavorable  method,  as  many 
®^  recover.    The  perforation  may  occur  anywhere  in  the  chest  wall,  but  is, 

C^ruveilhier  remarked,  more  common  in  front.  It  may  be  anywhere  from 
^  third  to  the  sixth  interspace,  usually,  according  to  Marshall,  in  the  fifth. 

^ay  perforate  in  more  than  one  place,  and  there  may  be  a  fistulous  com- 
l^ication  which  opens  into  the  pleura  at  some  distance  from  the  external 
^fice.  The  tumor,  when  near  the  heart,  may  pulsate.  The  discharge  may 
^•i«t  for  years.     In  Copeland's  Dictionary  is  mentioned  an  instance  ^^  • 


662  DISEASES   OF   THE   RESPIRATORY    SYSTEM 

Bavarian  physician  who  had  a  pleural  fistula  for  thirteen  years  and  enjojd 
fairly  good  health. 

An  empyema  may  perforate  the  neighboring  organs,  the  oesophagus,  peri- 
toneum, })ericardium,  or  the  stomach.  A  remarkable  sequel  is  a  plenro- 
oesophageal  fistula,  of  which  cases  have  been  reported  by  Voelcker,  Thonfield, 
and  myself.  In  my  case  there  was  a  fistulous  communication  through  the 
chest  wall.  Very  remarkable  cases  are  those  which  pass  down  the  spine  ind 
along  the  psoas  into  the  iliac  f ossa^  and  simulate  a  psoas  or  lumbar  abeceas. 

4.    TUBERCULOUS   PLEUBI8Y 

This  has  already  been  considered  (p.  178),  and  the  symptoms  and  phyBJciI 
signs  do  not  require  any  description  other  than  that  already  given  in  coim«y 
tion  with  the  sero-fibrinous  and  purulent  forms. 

5.    OTHER   VARIETIES    OP   PLEURISY 

Hsemorrhagic  Pleurisy. — ^A  bloody  effusion  is  met  with  under  the  follow- 
ing conditions:   (a)  In  the  pleurisy  of  asthenic  states,  such  as  cancer,  Bright*? 
disease,  and  occasionally  in  tlie  malignant  fevers.    It  is  interesting  to  note  the 
frequency  with  which  haemorrhagic  pleurisy  is  found  in  cirrhosis  of  the  liver. 
It  occurred  in  the  very  patient  in  whom  Laennec  first  accurately  deacrihed 
this  disease.    While  this  may  be  a  simple  haemorrhagic  pleurisy,  in  a  majority 
of  the  cases  which  I  have  seen  it  has  been  tuberculous,    (b)  Tuberculous  pleu- 
risy, in  which  the  bloody  effusion  may  result  from  the  rupture  of  newly 
formed  vessels  in  the  soft  exudate  accompanying  the  eruption  of  miliiry 
tubercles,  or  it  may  come  from  more  slowly  formed  tubercles  in  a  pleurisy 
secondary  to  extensive  pulmonary  disease,    (c)   Cancerous  pleurisy,  whether 
primary  or  secondary,  is  frequently  haemorrhagic.    (d)   Occasionally  h»inor- 
rhagic  exudation  is  met  with  in  perfectly  healthy  individuals,  in  whom  there 
is  not  the  slightest  suspicion  of  tuberculosis  or  cancer.     In  one  such  case,  a 
large,  able-bodied  man,  the  patient  was  to  my  knowledge  healthy  and  strong 
eight  years   afterward.     And,   lastly,   it  must   be  remembered  that  during 
aspiration  the  lung  may  be  wounded  and  blood  in  this  way  get  mixed  with 
the  sero-fibrinous  exudate.     The  condition  of  haemorrhagic  j)leuri8y  is  to  \ic 
distin<,misbed  from  lia?niothorax,  due  to  the  rupture  of  aneurism  or  the  pres- 
sure of  a  tumor  on  the  thoracic  veins. 

Diaphragpnatic  Pleurisy. — The  inflammation  may  be  limited  partly  or 
chiefly  to  the  diaphmgniatic  surface.  This  is  often  a  dry  pleurisy,  but  tber« 
may  be  effusion,  either  sero-fibrinous  or  purulent,  which  is  circumscribed  on 
the  diaj)hragmatic  surface.  In  these  cases  the  pain  is  low  in  the  zone  of  the 
diaphragm  and  may  sinuilate  that  of  acute  abdominal  disease.  It  may  be 
intensified  by  pressure  at  tlie  ])nint  of  insertion  of  the  diaphragm  at  the  tenth 
rib.  The  dia])hrapn  is  fixecl  and  the  respiration  is  thoracic  and  short.  An- 
dral  noted  in  certain  cases  severe  dysjmoea  and  attacks  simulating  angina- 
As  mentioned,  the  clfusion  is  usually  plastic,  not  serous.  Serous  or  purulent 
effusions  of  any  size  limited  to  tlie  dia])hragmatic  surface  are  extremely  r«re- 
Tntense  subjective  with  triflin*:  olgective  features  are  always  suggestive  of 
diaphragmatic  pleurisy. 
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Encysted  Plenriay. — ITie  effusion  may  be  circiiinserified  Uy  adhpt^ions  or 
!  leparated  into  two  or  more  pockets  or  locuLi,  which  cominimieate  with  each 
otiipr.     This  is  most  coninion  in  cinpyeina.     To  thp.se  cages  there  hsive  n.su- 
II  ally  l»een.  at  different  parts  of  the  pknira,  multifile  adhesions  by  which  tire 
11  fluid  is  limited.     In  other  ini?tanees  the  recent  false  membranes  may  encapsu- 
late the  exudation  on  the  diaiihra^matie  surfacej  for  example,  or  tlie  part  of 
kthe  pleura   pot^terior  to  the  mid-axillary  line.     The  condition   may  be  very 
fHwiing  during  life,  and  present  special  dilficulties  in  diatrnosis.     In  some 
m^  the  tactile  fremitus  is  retained  along  certain  lines  of  adhesion.     The 
exploratory  needle  should  be  freely  iiBcd. 

Interlobar  plenrifly  forms  an  interesting  and  not  uncommon  variety.  In 
nearly  every  instance  of  acute  pleurisy  the  inlerlohar  serous  surfact^  are  also 
iiTolred  and  closely  agglutinated  together,  and  sometimes  the  lluid  is  encysted 
between  thera.  In  this  posit  ion  tubercles  are  to  be  carefully  looked  for.  In 
a  ease  of  this  kind  following  pneumonia  there  was  between  the  lower  and 
upper  and  middle  lolx^s  of  the  right  side  an  enormous  purulent  col  lection, 
which  looked  at  first  like  a  large  abscess  of  the  lung.  These  collections  may 
perforate  the  bronchi,  and  the  cases  present  special  difficultieB  in  diagnosis. 

Diagnosis  of  PleurUy 

Acute  plastic  pleurisy  is  readily  recognized.  In  the  diagnosis  of  pleuritic 
effusion  the  first  question  is,  Docs  a  fluid  exudate  exist?  the  second.  What 
is  its  nature?  In  large  effusions  the  increase  in  the  size  of  the  affected  side, 
tti  imniohility,  the  absence  of  tactile  fremitus,  together  wHth  the  displace- 
'  Wit  of  organs,  give  infallible  indications  of  the  presence  of  fluid.  The  chief 
difficulty  arises  in  effusions  of  moderate  extent,  when  llie  dulness,  the  pres- 
«Jice  of  bronchophony,  and,  perhaps,  tubular  breathing  may  simulate  pneu' 
mmi(u  The  chief  points  to  be  borne  in  mind  are:  (a)  Differences  in  the 
ofl*et  and  in  the  geu era  1  characters  of  the  two  afTeetions,  more  piartieularly 
the  initial  chill,  the  higher  fever^  more  urgent  dyspncea,  and  the  rusty  expeetr>- 
whon,  which  characterize  pneumonia*  As  already  mentioned,  some  of  the 
(^mat  pncumococcus  pleurisy  set  in  like  pneumonia,  (h)  Certain  physical 
sips— the  more  wooden  character  of  the  dulness,  the  greater  resistance^  and 
the  marked  diminution  or  the  absence  of  tactile  fremitus  in  pleurisy.  The 
^auscultatory  eigns  may  he  deceptive.  It  is  usually,  indeed,  the  persistence  of 
ttibular  breathing,  particularly  the  high-pitched,  even  amphoric  expiration, 
^"^ard  in  some  cases  of  pleurisy,  which  has  raised  the  doul>t.  The  intercostal 
*pam  are  more  commonly  obliterated  in  |>leuritic  effusion  tlian  in  pneumonia. 
Af  already  mentioned,  the  displacement  of  organs  is  a  very  valualilo  sign,  Now- 
^^UV8  with  the  hypodermic  needle  the  rpiestion  is  easily  settled.  A  separate 
small  gyringe  with  a  capacity  of  two  drachms  should  lie  reserved  for  explora- 
toiy  purposes,  and  the  needle  should  be  lon^rer  and  firmer  than  in  the  ordi- 
^y  hypodermic  instrument.  With  careful  preliminary  disinfection  the  in- 
Btniment  can  be  used  with  impunity*  and  in  cases  of  doubt  the  exploratory 
P^ucture  should  he  made  without  hesitation.  Pneumothorax  is  an  occasional 
^uence.  The  hypodermic  needle  is  especially  useful  in  those  cases  in  which 
^me  are  psendo-cavemous  signs  at  the  base.  In  cases,  too,  of  massive  pneu- 
monia, in  which  tlie  bronchi  are  plugged  with  fibrin,  if  the  patient  has  not 
^*pen  seen  from  the  outset,  the  diagnosis  may  be  impossible  without  it. 
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On  the  left  side  it  may  be  difficult  to  differentiate  a  very  large  perictidid 
from  a  pleural  effusion.  The  retention  of  resonance  at  the  base,  the  preflenee 
of  Skoda's  resonance  toward  the  axilla,  the  absence  of  dislocation  of  the  heut- 
beat  to  the  right  of  the  sternum,  the  feebleness  of  the  pulse  and  of  the  heirt- 
sounds,  and  the  urgency  of  the  dyspnoea,  out  of  all  proportion  to  the  extoit 
of  the  effusion,  are  the  chief  points  to  be  considered.  Unilateral  hydrothonXf 
which  is  not  at  all  uncommon  in  heart-disease,  presents  signs  identical  with 
those  of  sero-fibrinous  effusion.  Certain  tumors  within  the  chest  may  «mn- 
late  pleural  effusion.  It  should  be  remembered  that  many  intrathondc 
growths  are  accompanied  by  exudation.  Malignant  disease  of  the  lung  and 
of  the  pleura  and  hydatids  of  the  pleura  produce  extensive  dulness,  with  sup- 
pression of  the  breath-sounds,  simulating  closely  effusion. 

On  the  right  side,  abscess  of  the  liver,  subdiaphragmatic  abscess,  and 
hydatid  cysts  may  rise  high  into  the  pleura  and  produce  dulness  and  enfeebled 
breathing.  Often  in  these  cases  there  is  a  friction  sound,  which  should  excite 
suspicion,  and  the  upper  outline  of  the  dulness  is  sometimes  plainly  contcL 
In  a  case  of  cancer  of  the  kidney  the  growth  involved  the  diaphragm  Ten 
early,  and  for  months  there  were  signs  of  pleurisy  before  o\ir  attention  wm 
directed  to  the  kidney.  In  all  these  instances  the  exploratory  pnnctnre  should 
be  made. 

Tlie  second  question,  as  to  the  nature  of  the  fluid,  is  quickly  decided  by 
the  use  of  the  needle.  The  persistent  fever,  the  occurrence  of  sweats,  a  leuco- 
cytosis,  and  the  increase  in  the  pallor  suggest  the  presence  of  pus.  In  chil- 
dren the  complexion  is  often  sallow  and  earthy.  In  protracted  cases,  evoi  in 
children,  when  the  general  symptoms  and  the  appearance  of  the  patient  have 
been  most  strongly  suggestive  of  pus,  the  syringe  has  withdrawn  clear  fluid. 
On  the  other  hand,  effusions  of  short  duration  may  be  purulent,  even  whfli 
the  general  symptoms  do  not  suggest  it.  In  pneumonia  the  practitioner 
should  be  on  the  alert  if  the  crisis  is  delayed  or  the  temperature  rises  after 
the  crisis,  if  chills  and  sweats  follow,  or  if  the  cough  changes  to  one  of 
paroxysmal  type  of  great  intensity.  Tliere  are  three  groups:  (a)  The  pns- 
ence  of  the  eiii])yema  is  readily  detected,  (b)  It  is  suspected,  but  it  is  not 
possible  to  locate  the  pus  by  the  ordinary  physical  means.  The  exjJoratoiy 
needle  should  be  freely  used  with  the  aid  of  a  local  anjEsthetic;  many  punc- 
tures may  be  made  without  discomfort,  (c)  In  a  few  instances  small  inter- 
lobar collections,  small  mural  abscesses,  and  the  diaphragmatic  form  may 
escape  detection  until  an  operation  is  performed.  The  prognostic  import  of 
the  bacteriological  examination  of  the  aspirated  fluid  is  as  follows:  The 
jmeumococcus  is  of  favorable  significance,  as  such  cases  usually  get  well 
rapidly,  even  with  a  single  aspiration.  The  streptococcus  empyema  is  the 
most  serious  form,  and  even  after  a  free  drainage  the  patient  may  succumb  to 
a  general  septica?mia.  A  sterile  fluid  indicates  in  a  majority  of  instances  « 
tuberculous  origin. 

Treatment 

At  the  onset  the  severe  pain  may  be  relieved  by  hot  or  cold  applications 
but  a  hypodermic  of  morphia  is  more  effective.  The  Paquelin  cautery  m»y  ^ 
lightly  but  freely  applied.  It  is  well  to  administer  a  mercurial  or  saline  pnrge- 
Fixing  the  side  by  careful  strapping  with  long  strips  of  adhesive  plaster,  which 
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iumld  pass  well  over  the  middle  line,  drawn  tightly  and  evenly,  gives  great 
«Kef,  and  I  can  corroborate  the  statement  of  F.  T.  Roberts  as  to  its  eflBcacy. 
iJnpping,  wet  or  dry,  is  now  seldom  employed.  Blisters  are  of  no  special 
lerrice  in  the  acute  stages,  although  they  relieve  the  pain.  The  ice-bag  may 
« iwed  as  in  pneumonia.  The  open-air  treatment  should  be  begun  early,  as 
i  majority  of  the  cases  are  tuberculous.  Medicines  are  rarely  required  and 
nercurials  are  not  indicated.    A  Dover's  powder  may  be  given  at  night. 

When  effusion  has  taken  place,  mustard  plasters  or  iodine,  producing 
flight  counter-irritation,  appear  useful,  particularly  in  the  later  stages, 
[odide  of  potassium  is  of  doubtful  benefit.  By  some  the  salicylates  are  be- 
ieved  to  be  of  special  efficacy ;  but  the  drug  treatment  of  the  disease  is  most 
insatisfactory.  The  dry  diet  and  frequent  saline  purges  (given  in  concen- 
rated  form  before  breakfast  in  Hay's  method)  may  be  tried.  Recently  it  has 
teen  advised  to  usp  a  salt-free  diet. 

Early  and  if  necessary  repeated  aspiration  of  the  fluid  is  the  most  satis- 
•actory  method  of  treatment.  The  results  obtained  by  Delafield  in  200  cases 
leated  by  early  aspiration  have  never  been  equalled  by  any  other  method, 
rhe  credit  of  introducing  aspiration  in  pleuritic  effusions  is  due  to  Morrill 
iFyman,  of  Cambridge,  Mass.,  and  Henry  I.  Bowditch,  of  Boston.  Years 
)rior  to  Dieulafoy's  work,  aspiration  was  in  constant  use  at  the  Massachusetts 
j«ieral  Hospital  and  was  advocated  repeatedly  by  Bowditch.  .As  the  ques- 
ion  ig  one  of  some  historical  interest,  I  give  Bowditch's  conclusions  concern- 
ng  aspiration,  expressed  more  than  sixty  years  ago,  and  which  practically 
epresent  the  opinion  of  to-day:  "(1)  The  operation  is  perfectly  simple,  but 
lightly  painful,  and  can  be  done  with  ease  upon  any  patient  in  however 
dvanced  a  stage  of  the  disease.  (2)  It  should  be  performed  forthwith  in  aJl 
tm'm  which  there  is  complete  filling  up  of  one  side  of  the  chest.  (3)  He 
tad  determined  to  use  it  in  any  case  of  even  moderate  effusion  lasting  more 
han  a  few  weeks  and  in  which  there  should  seem  to  be  a  disposition  to  resist 
rdinary  modes  of  treatment.  (4)  He  urged  this  practice  upon  the  profes- 
ion  as  a  ver}'  important  measure  in  practical  medicine ;  believing  that  by  this 
lethod  death  may  frequently  be  prevented  from  ensuing  either  by  sudden 
ttack  of  dyspnoea  or  subsequent  phthisis,  and,  finally,  from  the  gradual 
•earing  out  of  the  powers  of  life  or  inability  to  absorb  the  fluid."  When  the 
nid  reaches  to  the  clavicle  the  indication  for  aspiration  is  imperative.  Fever 
*  not  a  contra-indication ;  indeed,  sometimes  with  serous  exudates  the  tem- 
eratnre  falls  after  aspiration. 

The  operation  is  extremoly  simple  and  is  j)ractically  without  risk.  The 
pot  selected  for  puncture  should  be  either  in  the  sixth  intercostal  space  in 
te  mid-axilla  or  at  the  outer  angle  of  the  scapula  in  the  eighth  space.  The 
"n  of  the  patient  should  be  brought  forward  with  the  hand  on  the  opposite 
bulder,  so  as  to  widen  the  spaces.  The  needle  should  be  thrust  in  close  to 
1^  upper  margin  of  the  rib,  so  as  to  avoid  the  intercostal  artery,  the  wounding 
f  which,  however,  is  an  exceedingly  rare  accident.  The  fluid  should  be  with- 
^^n  elowly.  The  amount  will  depend  on  the  size  of  the  exudate.  If  the 
^d  reaches  to  the  clavicle  a  litre  or  more  may  be  withdrawn  with  safety.  In 
iJ^nic  cases  of  serous  pleurisy  after  the  failure  of  repeated  tappings  S.  West 
w  shown  the  great  value  of  free  incision  and  drainage.  He  has  reported 
•8$  of  recovery  after  effusions  of  fifteen  and  eighteen  months'  standing. 
44 
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Repeated  tapping  may  be  required  in  some  cases.  In  the  chronic  caseiii 
injection  of  adrenalin  solution  (20  to  30  drops  of  a  1  to  1^000  solution)  ii 
the  pleural  cavity  after  aspiration  has  proved  of  value. 

Symptoms  and  Accidents  during  Paiuckntesis. — Pain  is  usually  on 
plaintni  of  after  a  certain  amount  of  fluid  has  been  withdrawn ;  it'is  sharp  i; 
cutting  in  character.  Coughing  occurs  toward  the  close,  and  may  be  sm 
and  paroxysmal.  Pneumothorax  may  follow  an  exploratory  puncture  will 
hypodermic  needle;  it  is  rare  during  aspiration.  Subcutaneous  emphjim 
may  develop  from  the  point  of  puncture,  without  the  production  of  pnenn 
thorax.  Cerebral  symptoms. — Faintness  is  not  xmcommon.  Epileptic  a 
vulsions  may  occur  either  during  the  withdrawal  or  while  irrigating  \ 
pleura.  These  symptoms  are  very  difficult  to  explain  and  are  regarded 
most  authors  as  of  reflex  origin.  Hemiplegia  may  follow.  And  lastly  suM 
death  may  occur  either  from  syncope  or  during  the  convulsions. 

As  A.  E.  Russell  has  pointed  out,  these  serious  and  even  fatal  events  n 
follow  exploratory  puncture  of  the  lung.  Such  accidents  of  paracentesu  a 
of  washing  out  the  pleura  are  explained  by  the  studies  of  Capp  and  Lei 
who  have  shown  that  a  sudden  and  sometimes  fatal  fall  in  blood  pressure  n 
follow  the  experimental  irrigation  of  the  pleura  in  dogs.  Occasionally  to; 
symptoms  arise  resembling  those  of  the  "serum  illness" — pains  in  the  joii 
albumin  in  the  urine,  and  oedema — suggestive  of  the  absorption  of  toxins  tl 
act  like  a  heterogenous  serum.  Expectoration  of  a  large  quantity  of  albnm 
ous  fluid  may  occur  suddenly  after  the  tapping,  associated  with  dyspnc 
Some  cases  have  proved  rapidly  fatal,  with  the  features  of  an  acute  oedema 
the  lungs.    It  has  occurred  only  once  in  my  practice. 

The  after-treatment  of  j)leurisy  is  important  and  the  patients  should 
handled  exactly  as  if  they  had  an  early  tuberculous  lung  lesion. 

Empyema. — A  majority  of  the  cases  get  well,  provided  that  free  draim 
is  obtained,  and  it  makes  no  difference  practically  what  measures  are  folloi 
so  long  as  this  indication  is  met.  The  good  results  in  any  method  depe 
upon  the  thoroughness  with  which  the  cavity  is  drained.  Irrigation  of  i 
cavity  is  rarely  necessary  unless  the  contents  are  fetid.  In  the  subsequi 
treatment  a  point  of  great  importance  in  facilitating  the  closure  of  the  cav 
is  the  distention  of  the  lung  on  the  affected  side.  This  may  be  accomplid 
by  the  method  advised  by  Ralston  James,  which  has  been  practiced  with  gr 
success  in  the  surgical  wards  of  the  Johns  Hopkins  Hospital.  The  pati 
daily,  for  a  certain  lon<rth  of  time,  increasing  gradually  with  the  increase 
liis  strength,  transfers  by  air-pressure  water  from  one  bottle  to  another.  ' 
bottles  should  be  large,  holding  at  least  a  gallon  each,  and  by  the  arrar 
ment  of  tubes,  as  in  the  Wolff's  bottle,  an  expiratory  effort  of  the  pati 
forces  the  water  from  one  bottle  into  the  other.  Equally  efficacious  is 
plan  advised  by  Xaunyn.  The  patient  sits  in  an  arm-chair  grasping  stroi 
one  of  the  rungs  with  the  hand  and  forcibly  compressing  the  sound  i 
against  the  arm  of  the  chair;  then  forcible  inspiratory  efforts  are  made  wl 
act  chiefly  on  the  com])ressed  lung,  as  the  sound  side  is  fixed.  The  al» 
cavity  is  gradually  closed,  partly  bv  the  falling  in  of  the  chest  wall  and  pa 
by  the  expansion  of  the  lung.  In  some  instances  it  is  necessary  to  resect  \ 
tions  of  one  or  more  ribs. 

Until  recently  efficient  drainage  has  been  regarded  as  the  most  import 
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ration^  and  both  operative  and  drainage  proceedings  have  been  directed 
making  the  chest  wall  conform  to  the  lung.  While  thoracotomy  and 
dnage  have  done  a  great  deal^  it  must  be  confessed  that  in  a  not  incon- 
le  number  of  cases  the  obliteration  of  the  pus  cavity  has  been  a  long 
netimes  hopeless  matter.  In  its  place  continuous  drainage  and  inter- 
;  siphonage  have  been  used.  It  looks  as  if  surgeons  have  made  an 
int  departure  in  the  method  of  negative  tension  drainage  as  devised 
Eberts. 

>  physician  is  often  asked,  in  cases  of  empyema  with  emaciation,  hectic 
jble,  rapid  pulse,  whether  the  patient  could  stand  the  operation.  Even 
most  desperate  cases  the  surgeon  should  never  hesitate  to  make  a  free 

L 

H    OHBONIO  PLEURISY 

8  affection  occurs  in  two  forms: 

onio  pleurisy  with  effusion  in  which  the  disease  may  set  in  insidi- 
r  may  follow  an  acute  sero-fibrinous  pleurisy.  There  are  cases  in  which 
aid  persists  for  months  or  even  years  without  undergoing  any  special 
on  and  without  becoming  purulent.  Such  cases  have  the  characters 
we  have  described  under  pleurisy  with  effusion. 
onio  Dry  Pleurisy. — ^The  cases  are  met  with  (a)  as  a  sequence  of 
•y  pleural  effusion.  When  the  exudate  is  absorbed  and  the  layers  of  the 
come  together  there  is  left  between  them  a  variable  amount  of  fibrinous 
d  which  gradually  undergoes  organization,  and  is  converted  into  a 
f  firm  connective  tissue.  This  process  goes  on  at  the  base,  and  is  repre- 
clinically  by  a  slight  grade  of  flattening,  deficient  expansion,  defective 
ice  on  percussion,  and  enfeebled  breathing.  After  recovery  from  cm- 
the  flattening  and  retraction  may  be  still  more  marked.  In  both  cases 
condition  which  can  be  greatly  benefited  by  pulmonary  gymnastics.  In 
&rm,  fibrous  membranes  calcification  may  occur,  particularly  after 
na.  It  is  not  very  uncommon  to  find  between  the  false  membranes  a 
pocket  of  fluid  forming  a  sort  of  pleural  cyst.  In  the  great  majority 
e  cases  the  condition  is  one  which  need  not  cause  anxiety.  There  may 
xcasional  dragging  pain  at  the  base  of  the  lung  or  a  stitch  in  the  side, 
tients  may  remain  in  })erfectly  good  health  for  years.  The  most  ad- 
grade  of  this  secondary  dry  pleurisy  is  seen  in  those  cases  of  empyema 
have  been  left  to  themselves  and  have  perforated  and  ultimately  healed 
radual  absorption  or  discharge  of  the  pus,  with  retraction  of  the  side  of 
38t  and  permanent  carnification  of  the  lung.  Traumatic  lesions,  such 
shot  wounds,  may  be  followed  by  an  identical  condition.  Post  mortem, 
aite  impossible  to  separate  the  layers  of  the  pleura,  which  are  greatly 
led,  particularly  at  the  base,  and  surround  a  compressed,  airless,  fibroid 
Bronchiectasis  may  gradually  ensue,  and  in  one  remarkable  ease  which 
on  several  occasions  with  Blackader,  of  Montreal,  not  only  on  the 
1  side,  but  also  in  the  lower  lobe  of  the  other  lung. 
Primitive  dry  plrurlsi/. — This  condition  may  directly  follow  the  acute 
pleurisy  already  described ;  but  it  may  set  in  without  any  acute  symp- 
rhatever,  and  the  patient's  attention  may  be  called  to  it  by  feeling  the 
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pleural  friction.  A  constant  effect  of  this  primitive  dry  pleurisy  is  th 
eion  of  the  layers.  This  is  probably  an  invariable  result,  whether  the  ] 
is  primary  or  secondary.  The  organization  of  the  thin  layer  of  exudi 
a  pneumonia  will  unite  the  two  surfaces  by  delicate  bands.  Pleural  ad 
are  extremely  common,  and  it  is  rare  to  examine  a  body  entirely  fre 
them.  They  may  be  limited  in  extent  or  universal.  Thin  fibrous  ad 
do  not  produce  any  alteration  in  the  percussion  characters,  and,  if  1 
there  is  no  special  change  heard  on  auscultation.  When,  however,  i 
general  synechia  on  both  sides  the  expansile  movement  of  the  lung  is 
erably  impaired.  We  should  naturally  think  that  universal  adhesions 
interfere  materially  with  the  function  of  the  lungs,  but  practically 
many  instances  in  which  there  has  not  been  the  slightest  disturbance 
physical  signs  of  total  adhesion  are  by  no  means  constant.  It  has  been 
that  there  is  a  marked  disproportion  between  the  degree  of  expansion 
chest  walls  and  the  intensity  of  the  vesicular  murmur,  but  the  latter  is 
variable  factor,  and  under  perfectly  normal  conditions  the  breath-sound 
very  full  chest  exj)ansion,  may  be  extremely  feeble.  The  diaphragi 
nomenon — Litten's  sign — is  absent. 

As  already  stated,  it  is  possible,  as  the  late  Sir  Andrew  Clark  hel 
a  primitive  dry  pleurisy  may  gradually  lead  to  great  thickening  of  th< 
branes,  and  ultimate  invasion  of  the  lung,  causing  a  cirrhosis. 

Lastly,  there  is  a  primitive  dry  pleurisy  of  tuberculous  origin.  In 
parietal  and  costal  layers  are  greatly  thickened — perhaps  from  2  to 
each — and  present  firm  fibroid,  caseous  masses  and  small  tubercles, 
uniting  these  two  greatly  thickened  layers  is  a  reddish-gray  fibroid 
sometimes  infiltrated  with  serum.  This  may  be  a  local  process  confined 
pleura,  or  it  may  be  in  both.  These  cases  are  sometimes  associated 
similar  condition  in  the  pericardium  and  peritoneum. 

Occasionally  remarkable  vaso-motor  phenomena  occur  in  chronic  pi 
whether  sim])le  or  in  connection  with  tuberculosis  of  an  apex.  Flusl 
sweating  of  one  cheek  or  dilatation  of  the  pupil  are  the  common  nuu 
tions.  They  ap])ear  to  be  due  to  involvement  of  the  first  thoracic  gang 
the  top  of  the  pleural  cavity. 

m.    HYDBOTHOBAX 

Hydrothorax  is  a  transudation  of  simple  non-inflammatory  fluid  ii 
pleural  cavities,  and  occurs  as  a  secondary  process  in  many  affections 
fluid  is  clear,  without  any  flocculi  of  fibrin,  and  the  membranes  are  fi 
It  is  met  with  more  particularly  in  connection  with  general  dropsy, 
renal,  cardiac,  or  haemic.  It  may,  however,  occur  alone,  or  with  onlj 
oedema  of  the  feet.  A  child  was  admitted  to  the  Montreal  General  B 
with  urgent  dyspnoea  and  cyanosis,  and  died  the  night  after  admissioi 
had  extensive  bilateral  hydrothorax,  which  had  come  on  early  in  the  n( 
of  scarlet  fever.  In  renal  flis(\TS(-  liydrothorax  is  almost  always  bilatei 
in  heart  affections  one  pleura  is  more  commonly  involved.  The  physicf 
are  those  of  pleural  effusion,  but  tlu^  exudation  is  rarely  excessive.  In 
and  heart-disease,  even  when  there  is  no  general  dropsy,  the  occum 
dyspnoea  should  at  once  direct  attention  to  the  pleura,  since  many  p 
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lie  carried  odf  by  a  rapid  effusion.  In  chronic  valvnlar  disease  the  effusion  is 
vatlly  on  the  right  side,  and  may  recur  for  months.  Stengel  attributes  the 
greiter  frequency  of  the  dextral  effusion  to  compression  of  the  azygos  veins. 
Pbst  mortem  records  show  the  frequency  with  which  this  condition  is  over- 
looked. The  saline  purges  will  in  many  cases  rapidly  reduce  the  effusion,  but, 
if  necessary,  aspiration  should  be  practiced  repeatedly. 

IV.    PNEUMOTHORAX 

(Hydro-Pneumothorax  and  Pyo-Pneumoihorax) 

Air  alone  in  the  pleural  cavity,  to  which  the  term  pneumothorax  is  strictly 
ipplicable,  is  an  extremely  rare  condition.  It  is  almost  invariably  associated 
irith  a  serous  fluid — hydro-pneumothorax,  or  with  pus — pyo-pneumothorax. 

Wolagy. — There  exists  normally  within  the  pleural  cavity  of  an  adult 
a  negative  pressure  of  several  (3  to  5)  millimetres  of  mercury,  due  to  the 
recoil  of  the  distended,  perfectly  elastic  lung.  Hence,  through  any  opening 
connecting  the  pleural  cavity  with  the  external  air  we  should  expect  air  to 
raah  in  until  this  negative  pressure  is  relieved.  To  explain  the  absence  of 
pneumothorax  in  a  few  cases  of  external  injury  laying  the  pleura  bare,  in 
which  it  would  be  expected,  S.  West  lias  assumed  the  existence  of  a  cohesion 
between  the  pleurae,  but  this  force  has  not  as  yet  been  satisfactorily  demon- 
strated. 

In  a  case  of  pneumothorax,  if  the  opening  causing  it  remain  patent,  which 
occurs  only  in  some  external  wounds,  or  especially  perforations  through  con- 
solidated areas  of  the  lungs,  the  intrathoracic  pressure  will  be  that  of  the 
atmosphere,  the  lung  will  be  found  to  have  collapsed  as  much  as  possible  by 
virtue  of  its  own  elastic  tension,  tbe  intercostal  grooves  obliterated,  the  heart 
displaced  to  the  other  side,  and  the  diaphragm  lower  than  normal,  because 
the  negative  pressure  by  reason  of  which  these  organs  are  partly  retained  in 
their  ordinary  position  has  been  relieved.     If  the  opening  l)ecome8  closed  the 
intrathoracic  pressure  may  rise  above  the  atmospheric  and  the  above-men- 
tioned displacements  be  much  increased.    But  most  perforations  through  the 
lung  are  valvular,  a  property  of  lung  tissue,  and  the  intrapleural  pressure  is 
soon  about  7  mm.  of  mercury.    If  there  be  a  fluid  exudate  the  pressure  may  be 
higher,  but  the  high  pressures  supposed  are  more  apparent  than  real,  and  that 
QJeasured  at  the  autopsy  table  is  quite  surely  not  that  during  life.    It  is  more 
»  question  of  the  amount  of  distention  than  the  actual  pressure  which  de- 
termines the  discomfort  of  the  patient. 

Pneumothorax  arises:  (1)  In  perforating  wounds  of  the  chest,  in  which 
saae  it  is  sometimes  associated  with  extensive  cutaneous  emphysema.  It  may 
bllow  exploratory  j)uneture  either  witli  a  small  needle  or  an  aspirator.  There 
rere  ten  cases  in  my  series.  Pneumothorax  rarely  follows  fracture  of  the 
lb,  even  though  the  lung  may  be  torn.  (2)  In  j)erforation  of  the  pleura 
brough  the  diaphragm,  usually  by  malignant  disease  of  the  stomach  or  colon, 
r  abscess  of  the  liver  perforating  lung  and  pleura.  The  pleura  may  also  be 
erf  orated  in  cases  of  cancer  of  the  cvsophagus.  (3)  When  the  lung  is  per- 
3rated.  This  is  by  far  the  most  common  cause,  and  may  occur:  (a)  In  the 
ormal  lung  from  rupture  of  tlie  air-vesicles  during  straining  or  even  when 
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at  rest.  Special  attention  has  been  called  to  this  accident  by  S.  West  and  De 
II.  Hall.  Tlie  air  may  be  absorbed  and  no  ill  effect  follow.  It  does  not 
necessarily  excite  pleurisy,  as  pointed  out  many  years  ago  by  Gairdner,  bni 
inflammation  and  effusion  are  the  usual  result.  In  one  of  my  cases  the  condi- 
tion developed  as  the  patient  was  going  down-stairs;  no  effusion  foUowed; 
he  did  not  react  to  tuberculin.  (6)  From  perforation  due  to  local  disease  o( 
the  lung,  either  the  softening  of  a  caseous  focus  or  the  breaking  of  a  tubercu- 
lous cavity.  According  to  S.  West,  90  per  cent,  of  all  the  cases  are  due  to 
this. cause.  Less  common  are  the  cases  due  to  septic  broncho-pneumonia  ind 
to  gangrene.  A  rare  cause  is  the  breaking  of  a  hsmorrhagic  infarct  in  chronic 
heart-disease,  of  which  I  met  an  instance  a  few  years  ago.  (c)  Perforation 
of  the  lung  from  the  pleura,  which  arises  in  certain  cases  of  empyema  and 
produces  a  pleuro-bronchial  fistula.  (4)  Spontaneously,  by  the  development 
in  pleural  exudates  of  the  gas  bacillus  (B,  aerogenes  capsulaius  Welch).  Of 
48  cases,  the  basis  of  Emerson's  exhaustive  monograph  (J.  H.  H.  Beports, 
vol.  xi),  22  were  tuberculous,  6  were  the  result  of  trauma,  10  of  aspiration. 
2  were  spontaneous,  2  followed  bronchiectasis,  2  abscess  of  the  lung,  1  gan- 
grene, 2  an  empyema,  and  1  abscess  of  the  liver  perforating  through  the  lung. 

Pneumothorax  occurs  chiefly  in  adults,  though  cases  are  met  with  in  ycij 
young  children.    It  is  more  frequent  in  males  than  in  females. 

A  remarkable  recurrent  variety  has  been  described  by  S.  West,  Qoodhart, 
and  Furney.  In  Qoodhart's  case  the  pneumothorax  developed  first  in  one 
side  and  then  in  the  other. 

Uorbid  Anatomy. — If  the  trocar  or  blow-pipe  is  inserted  between  the  rih, 
there  may  be  a  jet  of  air  of  sufficient  strength  to  blow  out  a  lighted  match. 
On  opening  the  thorax  the  mediastinum  and  pericardium  are  seen  to  be 
pushed,  or  rather,  as  Douglas  Powell  pointed  out,  "drawn  over^*  to  the  oppo- 
site side;  but,  as  before  mentioned,  the  heart  is  not  rotated,  and  the- relation 
of  its  parts  is  maintained  much  as  in  the  normal  condition.    A  serous  or  puru- 
lent fluid  is  usually  present,  and  the  membranes  are  inflamed.    The  cause  of 
the  pneumothorax  can  usually  be   found  without  difficulty.     In  the  great 
majority  of  instances  it  is  the  perforation  of  a  tuberculous  cavity  or  a  break- 
ing of  a  superficial  caseous  focus.     The  orifice  of  rupture  may  be  extremelj 
small.    In  chronic  cases  there  may  be  a  fistula  of  considerable  size  communi 
eating  with  the  bronchi.    The  lung  is  usually  compressed  and  camified. 

Symptoms. — ^Th(?  onset  is  usually  sudden  and  characterized  by  severe  pail 
in  the  side,  urgent  dys})ncea,  and  signs  of  general  distress,  as  indicated  b; 
slight  lividity  and  a  very  rapid  and  feeble  pulse — the  pneumothorax  acutis 
sinius  of  IJnverricht.  Tliere  may,  however,  be  no  urgent  symptoms,  particu 
larly  in  cases  of  long-standing  j)hthisis. 

Physical  Sioxs. — The  physical  signs  are  very  distinctive.  Truipectioi 
shows  marked  enlargement  of  the  affected  side  with  immobility.  The  hear 
impulse  is  usually  much  displaced.  On  palpatwti  the  fremitus  is  grcatl 
diminished  or  more  commonly  abolished.  On  percussion  the  resonance  may  b 
tympanitic  or  even  have  an  ani])lioric  (luality.  This,  however,  is  not  alwaj 
the  case.  It  may  be  a  flat  tyni])any,  resembling  Skoda's  resonance.  In  som 
instances  it  may  be  a  full,  hy])erresonant  note,  like  emphysema;  while  i 
others — and  this  is  very  deceptive — ^there  is  dulness.  These  extreme  variation 
depend  doubtless  upon  the  degree  of  intrapleural  tension.     On  several  occa 
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mm  I  have  known  an  error  m  dia^opis  to  result  from  ignorance  of  tlic*  fnet 
\hU  in  certain  ins>tances,  the  percuj^sion  note  Jiiiiv  be  "rminied,  tonelej^s,  almost 
"  (Wal^he).  There  is  usuiilly  diihiess  at  tlie  hase  from  etTueetl  fliiiJ,  wliioh 
rtwlily  t»e  made  to  change  the  level  by  altering  the  position  of  the  patit-Dt. 
Movable  tlulness  can  he  obtained  much  more  readily  in  pneumothorax  than 
in  a  simple  pleurisy.  On  amvulfation  the  breath-munds  are  suppressed. 
Sometimes  there  h  only  a  distant  feeble  inspiratory  murmur  of  marked  am- 
phoric quality.  The  eontraet  hrtween  the  loud  exagt^erated  breath-sounds  on 
the  normal  side  and  the  absence  of  the  breath-sounds  on  the  other  is  very 
fiu^%n*gtive.  The  rales  have  a  pcM?uliar  metallic  fpiality,  and  on  couching  or 
fep  inspiration  there  nmy  he  what  Laennee  termed  the  metallic  tiukling. 
The  voice,  too,  has  a  curious  metallic  echo.  What  is  sometimes  called  the 
coin-sound,  termed  by  Trousseau  the  bruit  d'airain,  is  veiy  characteristic. 
To  obtain  it  the  ausciilt^tor  slioidd  jjlaee  one  ear  on  tlie  back  of  the  chest 
«'ali  while  the  assistant  taps  one  coin  on  another  on  tfie  front  of  the  chest. 
The  metallic  echoing  sound  which  is  produced  in  this  way  is  one  of  tlie  most 
fonstaat  and  charaeterii^tic  signs  of  pneumothorax.  And,  lastly,  the  Hip- 
pocratic  succnssion  splash  may  be  obtained  when  tlie  ausenltator's  head  is 
plaa*(l  upon  the  che^t  while  the  patient's  body  is  shaken.  A  gplasliing  sound 
i«  proiluced,  which  may  be  audible  at  a  distance,  A  patient  may  himself 
notice  it  in  making  abrupt  changes  in  posture.  The  signs,  distention,  immo- 
kilitv,  lack  of  vocal  fremitus,  hyperresonance,  absence  of  breath-sounds  and 
«)in-sound,  are  those  of  the  pure  pneumothorax  of  Laennee.  The  metallic 
phenomena  may  be  present »  e.  ^«.  the  metallic  tinkling  and  amiihnrie  respira- 
tion, bat  these  are  best  heard  in  cases  with  a  consohdtited  lung  and  thickt-ned 

I  pleura,  aueh  as  occur  in  tul)erculosis.  The  movable  dulness  and  splash  on 
siiccufidon  de]>end  on  fluid.  Of  other  physical  signs  displacement  of  organs 
U  mofit  constant.  As  alreatly  mentioned,  the  heart  may  be  much  "drawn 
over'*  to  the  opposite  side,  and  the  liver  greatly  displaced,  so  that  Its  upper 

I  wrface  is  below  the  level  of  the  costal  margin,  a  degree  of  dislocation  never 

fUsm  in  simple  effusion. 

Diagnosis. — The  iliagnosis  of  pneumothorax  rarely  ofFers  any  dilTicn!ty»  as 
the  signs  are  ycry  chariieteristic.    In  eases  in  which  the  percussion  note  is  dull 

♦he  condition  may  be  mistaken  for  effusion.     Diaphragmatic  or  congenital 

oQTum  following  a  crush  or  other  accident  may  closely  simulate  pneumothorax. 
In  cases  of  very  large  phthisical  cavities  with  tympanitic  percussion  reso- 

Kiace  and  rales  of  an  amphoric,  metallic  qoality,  the  *iuestion  of  pneumotho- 
X  is  sometimes  raised.  In  those  rari.''  instances  of  total  excavation  of  one 
'iJn^  the  amphoric  and  metallic  pheuomena  may  he  most  intense,  but  the 
pbsenee  of  dislocation  of  the  organs,  of  the  suecussion  spla.sh,  and  of  the  coin- 
l^tiad  suffices  to  diiterentiate  this  condition.  While  this  is  true  in  the  great 
TOJority  of  cases,  I  have  heard  the  hndi  d'aimin  over  a  large  cavity  in  the 
feht  upper  lobe.  The  condition  of  pyo-pueumothorax  subphrenieus  may 
Itoulate  closely  true  poeunn  (thorax. 

J  The  X-ray  examinatioo  is  of  great  help,  and  the  picture  in  ordinary 
pOeamothorax  is  "^orsi  characteristic.  There  is  a  remarkohle  condition,  di^ 
icribed  by  Newton  Pitt,  associated  with  aneurism  of  the  aorta,  in  which  the 
•^  jre&sing  on  the  bronchus  causes  inflation  of  one  lung  with  a  picture  sirau- 
pneumothorax  very  closely. 
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Prognnosis. — The  prognosis  in  cases  of  pneumothorax  depends  largely  vpoa 
the  cause.  S.  West  gives  a  mortality  of  70  per  cent.  The  tuberculouB  cam 
usually  die  within  a  few  weeks.  Of  39  cases,  29  died  within  a  foitiu(^ 
(West) ;  10  patients  died  on  the  first  day,  2  within  twenty  and  thirty  miiratei 
respectively  of  the  attack.  Of  our  22  tuberculous  cases  20  died,  and  5  of  the 
10  cases  following  aspiration.  Pneumothorax  in  a  healthy  individutl  often 
ends  in  recovery.  There  are  tuberculous  cases  in  which  the  pneomothonx, 
if  occurring  early,  seems  to  arrest  the  progress  of  the  tubcrculoeig.  There 
is  a  chronic  pneumothorax  which  may  last  for  between  three  and  four  yetn. 
It  may  be  a  chronic  condition,  as  in  the  case  just  mentioned^  and  a  iidr 
measure  of  health  may  be  enjoyed. 

Treatment. — There  are  three  groups  of  cases :  First,  in  the  pneumothonx 
acutissimus,  with  urgent  dyspnoea,  great  displacement  of  the  heart,  cyanoeu, 
and  low  blood  pressure,  an  opening  should  be  made  in  the  pleura  and  kept 
open,  converting  a  valvular  into  an  open  variety.  Immediate  aspiration  with 
a  trocar  has  saved  life.  Secondly,  the  spontaneous  cases  which  nsually  do 
well,  as  the  air  is  quickly  absorbed ;  so  also  with  the  traumatic  variety.  Venr 
many  of  the  tuberculous  cases  are  best  let  alone,  if  the  patient  is  doing  lell, 
or  if  the  disease  in  the  other  lung  is  advanced.  Thirdly^  when  there  is  pus, 
and  the  patient  is  not  doing  well,  or  in  the  tuberculous  variety  if  the  other 
lung  is  not  involved,  pleurotomy,  or  resection  of  one  or  two  ribs,  may  be  done. 
Of  nine  cases  in  my  series  two  recovered. 


V.    AFFECTIONS   OF   THE   UEDIASTINUH 

Lymphadenitis. — The  greater  number  of  glands  are  on  the  right  side,  and 
the  right  bronchus  passes  off  at  a  higher  level  (fifth  dorsal  vertebra)  than  the 
left.  The  glands  are  constantly  enlarged  in  all  inflammatory  affections  of  the 
lungs.  In  all  the  acute  affections  of  childhood  they  are  found  swollen.  They 
are  almost  constantly  involved  in  tuberculosis  of  the  lungs  and  they  are  not 
infrequently  the  only  organs  of  the  body  found  tuberculous.  Often  in  children 
the  glands  on  the  lung  root  become  enlarged  and  caseous  and  penetrate  deeply 
into  the  hilus  and  into  the  lung  itself. 

The  symptoms  of  enlarged  mediastinal  glands  are  very  uncertain  in  the 
simple  and  tuberculous  forms.  On  the  other  hand  in  Hodgkin's  disease  and 
in  sarcoma  pressure  sym])toms  are  the  rule. 

Much  attention  has  been  paid  recently  to  the  diagnosis  of  this  condition 
and  authors  speak  quite  lightly  of  the  possibility  of  recognizing  by  pereufision 
the  various  grades  of  enlargement.  Indeed,  it  is  claimed  by  Kronig  and 
others  that  the  pressure  of  the  glands  on  the  right  bronchus  may  cause  a 
dulness  in  the  right  lung  apex  due  to  slight  collapse.  The  shadows  on  the 
X-ray  picture  cast  by  enlarged  glands  are  believed  to  be  distinctive,  and 
examined  in  this  way  the  percentage  of  cases  in  children  is  very  high,  50  to 
60  in  some  series. 

D'Espine  says  there  is  a  change  in  the  whispered  voice  which  has  a  bron- 
chial ring  at  the  level  of  th(»  seventh  cervical  and  last  dorsal,  and  the  respirac 
tory  murmur  may  be  rougher  and  harsher. 

Suppurative  Lymphadenitis. — Occasionally   abscess   in  the  bronchial  ^ 
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heal  lymph-glands  is  found.  It  may  follow  the  simple  adenitis,  but  is 
t  frequently  associated  with  the  presence  of  tubercle.  The  liquid  portion 
r  gradually  become  absorbed  and  the  inspissated  contents  undergo  calcifica- 
L  Serious  accidents  occasionally  occur,  as  perforation  into  the  oesophagus 
into  a  bronchus,  or  in  rare  instances,  as  in  the  case  reported  by  Sidney 
llips,  perforation  of  the  aorta,  as  well  as  a  bronchus,  which,  it  is  remarka- 
to  aay,  did  not  prove  fatal  rapidly,  but  caused  repeated  attacks  of  haemop- 
fl  during  a  period  of  sixteen  months. 

Tunon:  Cancer  and  Sarcoma. — In  Hare's  elaborate  study  of  520  cases 
disease  of  the  mediastinum  there  were  134  cases  of  cancer,  98  cases  of  sar- 
na,  21  cases  of  lymphoma,  7  cases  of  fibroma,  11  cases  of  dermoid  cysts,  8 
es  of  hydatid  cysts  and  instances  of  lipoma,  gumma  and  enchondroma. 
}m  this  we  see  that  cancer  is  the  most  common  form  of  growth.  The  tumor 
tirred  in  the  anterior  mediastinum  alone  in  48  of  the  cases  of  cancer  and  in 
of  the  cases  of  sarcoma.  There  are  three  chief  points  of  origin,  the  thy- 
18,  the  lymph-glands,  and  the  pleura  and  lung.  Sarcoma  is  more  frequently 
imary  than  cancer.  Males  are  more  frequently  affected  than  females.  The 
B  of  onset  is  most  commonly  between  thirty  and  forty. 
Symptoms. — The  signs  of  mediastinal  tumor  are  those  of  intrathoracic 
esBure.  In  some  cases  almost  the  entire  chest  is  filled  with  the  masses, 
le  heart  and  lungs  are  pushed  back  and  it  is  marvelous  how  life  can  be 
lintained  with  such  dislocation  and  compression  of  the  organs.  Dyspncea 
one  of  the  earliest  and  most  constant  symptoms,  and  may  be  due  either  to 
essnre  on  the  trachea  or  on  the  recurrent  laryngeal  nerves.  It  may,  indeed, 
cardiac,  due  to  pressure  upon  the  heart  or  its  vessels.  In  a  few  cases  it 
jultg  from  the  pleural  effusion  which  so  frequently  accompanies  intratho- 
dc  growths.  Associated  with  the  dyspnoea  is  a  cough,  often  severe  and 
roxysmal  in  character,  with  the  brazen  quality  of  the  so-called  aneurismal 
11^  when  a  recurrent  nerve  is  involved.  The  voice  may  also  be  affected  from 
similar  cause.  Pressure  on  the  vessels  is  common.  The  superior  vena  cava 
»y  be  compressed  and  obliterated,  and  when  the  process  goes  on  slowly 
e  collateral  circulation  may  be  completely  established.  Less  commonly  the 
ferior  vena  cava  or  one  or  other  of  the  subclavian  veins  is  compressed.  The 
ieries  are  much  more  rarely  obstructed.  There  may  be  dysphagia,  due  to 
npression  of  the  cesophagus.  In  rare  instances  there  are  pupillary  changes, 
her  dilatation  or  contraction,  due  to  involvement  of  the  sympathetic.  Ex- 
^oration  of  blood,  pus,  and  hair  is  characteristic  of  the  dermoid  cyst,  of 
ich  Christian  has  collected  40  cases. 

Physical  Signs. — On  inspection  there  may  be  orthopncea  and  marked 
nosis  of  the  upper  part  of  the  body.  In  such  instances,  if  of  long  dura- 
tt,  there  are  signs  of  collateral  circulation  and  the  superficial  mammary 
I  epigastric  veins  are  enlarged.  In  these  cases  of  chronic  obstruction  the 
?er-tips  may  be  clubbed.  There  may  be  bulging  of  the  sternum  or  the 
aor  may  erode  the  bone  and  form  a  prominent  subcutaneous  growth.  The 
idly  growing  lymphoid  tumors  more  commonly  tlian  others  perforate  the 
8t  wall.  In  4  of  13  eases  of  Hodgkin's  disease?  there  was  mediastinal 
wth,  and  in  3  instances  Ihe  sternum  was  eroded  and  ])erforated.  The  per- 
ation  may  be  on  one  side  of  the  breast-bone.  The  projecting  tumor  may 
aate;  the  heart  may  be  dislocated  and  its  impulse  much  out  of  place.    Con- 
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traction  of  one  side  of  the  thorax  has  been  noted  in  a  few  instances.  On  pil 
pation  the  fremitus  is  absent  wherever  the  tumor  reaches  the  chest  wall  I 
pulsating,  it  rarely  has  the  forcible,  heaving  impulse  of  an  anenrismal  m 
On  auscultation  there  is  usually  silence  over  the  dull  region.  The  heiit 
sounds  are  not  transmitted  and  the  respiratory  murmur  is  feeble  or  intndihlc 
rarely  bronchial.  Vocal  resonance  is^  as  a  rule^  absent  Signs  of  plenii 
effusion  occur  in  a  great  many  instances  of  mediastinal  growth,  and  in  doubt 
ful  cases  the  aspirator  needle  should  be  used. 

Tumors  of  the  anterior  mediastinum  originate  usually  in  the  thymu,  a 
its  remnants,  or  in  the  connective  tissue ;  the  sternum  is  pushed  forward  uk 
often  eroded.  The  growth  may  be  felt  in  the  suprasternal  fossa ;  the  cerria 
glands  are  usually  involved.  The  pressure  symptoms  are  chiefly  upon  tin 
venous  trunks.    Dyspnoea  is  a  prominent  feature. 

Intrathoracic  tumors  in  the  middle  and  posterior  mediastinum  origi 
nate  most  commonly  in  the  lymph-glands.  The  symptoms  are  oot  o 
all  proportion  to  the  physical  signs;  there  is  urgent  dyspnoea  and  coogb 
which  is  sometimes  loud  and  ringing.  The  pressure  symptoms  are  did; 
upon  the  gullet,  the  recurrent  laryngeal,  and  sometimes  upon  the  ixygo 
vein. 

In  a  third  group,  tumors  originating  in  the  pleura  and  the  lung,  th 
pressure  pymptoms  are  not  so  marked.  Pleural  exudate  is  very  much  mor 
common ;  the  {mtient  becomes  anaemic  and  emaciation  is  rapid.  There  imy  b 
secondary  involvement  of  the  lymph-glands  in  the  neck. 

Diagnosis. — The  diagnosis  of  mediastinal  tumor  from  aneurism  is  sonK 
times  extremely  difBcult.  An  interesting  case  reported  and  figured  by  Soke 
losski,  in  Bd.  19  of  the  Deutsches  Archiv  fiir  klinische  Medicin,  in  whic 
Oppolzer  diagnosed  aneurism  and  Skoda  mediastinal  tumor,  illustrates  how  L 
some  instances  the  most  skillful  of  observers  may  be  unable  to  agree.  Scticel 
a  sign  is  found  in  aneurism  which  may  not  be  duplicated  in  mediastini 
tumor.  This  is  not  strange,  since  the  symj)tom8  in  both  are  largely  due  t 
pressure.  The  cyanosis,  the  venous  engorgement,  the  signs  of  collateral  cii 
cnlation  are,  as  a  rule,  much  more  marked  in  tumor.  The  time  element  i 
important.  If  a  case  has  persisted  for  more  than  eighteen  months  the  dii 
ease  is  probably  aneurism.  There  are,  however,  exceptions  to  this.  By  ft 
the  most  valuahlo  sign  of  aneurism  is  the  diastolic  shock  so  often  to  be  fel 
and  in  a  majority  of  cases  to  be  heard,  over  the  sac.  This  is  rarely,  if  ere 
present  in  mediastinal  growths,  even  when  they  perforate  the  sternum  id 
have  communicated  ]»ulsati(m.  Tracheal  tugging  is  rarely  present  in  tamo 
Another  ])oint  of  ini|M)rtanee  is  that  a  tumor,  advancing  from  the  modiast 
num,  eroding  the  sternum,  and  ap]>earing  externally,  if  aneurismal,  has  fore 
ble,  heaving,  and  <listinetly  expansile  pulsations.  The  radiating  pain  in  tl 
back  and  arms  and  neek  is  rather  in  favor  of  aneurism,  as  is  also  a  teneficii 
influence  on  it  of  indidc  of  potassium.  The  remarkable  traumatic  cyanos 
of  the  upper  half  of  the  hody  which  follows  compression  injuries  of  the  thon 
could  scarcely  he  miMakcn  for  the  effeet  of  tumor.  In  skillful  handB  tl 
X-ray  ]»ieture  ^mv(»s  us  now  a  means  of  differentiating  aneurism  and  tunK 
whicli  is  rarely  at   fault. 

The  frcHjuency  of  |)leural  effusion  in  connection  with  mediastinal  tuuM 
is  to  be  constantly  borne  in  mind.     It  nuiy  give  curiously  complex  charade' 
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0  the  physical  signs — characters  which  are  profoundly  modified  after  aspira- 
ion  of  the  liquid.    Occasionally  a  tumor  of  the  mediastinum  is  operable. 

Abscess  of  the  Mediastinum. — Hare  collected  115  cases  of  mediastinal 
ibflcess,  in  77  of  which  there  were  details  suflBcient  to  permit  the  analysis. 

01  these  cases  the  great  majority  occurred  in  males.  Forty-four  were  in- 
stances of  acute  abscess.  The  anterior  mediastinum  is  most  commonly  the 
seat  of  the  suppuration.  The  cases  are  most  frequently  associated  with 
trauma.  Some  have  followed  erysipelas  or  occurred  in  association  with 
eruptive  fevers.  Many  cases^  particularly  the  chronic  abscesses,  are  of  tuber- 
culouB  origin.  Of  symptoms,  pain  behind  the  sternum  is  the  most  common. 
It  may  be  of  a  throbbing  character,  and  in  the  acute  cases  is  associated  with 
ferer,  sometimes  with  chills  and  sweats.  If  the  abscess  is  large  there  may  be 
dygpncea.  The  pus  may  burrow  into  the  abdomen,  perforate  through  an  inter- 
costal space,  or  it  may  erode  the  sternum.  Instances  are  on  record  in  which 
the  abscess  has  discharged  into  the  trachea  or  oesophagus.  In  many  cases, 
particnlarly  of  chronic  abscess,  the  pus  becomes  inspissated  and  produces  no 
ill  effect.  The  physical  signs  may  be  very  indefinite.  A  pulsating  and  fluctu- 
ating tumor  may  appear  at  the  border  of  the  sternum  or  at  the  sternal  notch. 
The  absence  of  bruit,  of  the  diastolic  shock,  and  of  the  expansile  pulsation 
usually  enables  a  correct  diagnosis  to  be  made.  When  in  doubt  a  fine  hypo- 
dennic  needle  may  be  inserted. 

Mnrative  Mediastino-Pericarditis. — ^Harris  has  reviewed  the  subject.  In 
one  form  there  are  adherent  pericardium  and  great  increase  in  the  fibrous 
tissues  of  the  mediastinum ;  in  another  there  is  adherent  pericardium  with 
union  to  surrounding  parts,  but  very  little  mediastinitis ;  in  a  third  the  peri- 
cardium may  be  uninvolved.  The  disease  is  rare;  of  22  cases  17  were  in 
nwles;  only  2  were  above  thirty  years  of  age.  The  symptoms  are  essentially 
those  of  that  form  of  adhesive  pericardium  which  is  associated  with  great 
hypertrophy  and  dilatation  of  the  heart,  and  in  which  the  patients  present  a 
picture  of  cyanosis,  dyspnoea,  anasarca,  etc.  The  pulsus  paradoxus,  described 
by  Kussmaul,  is  not  distinctive.  Occasionally  there  is  also  a  proliferative 
peritonitis.  Mediastinal  friction  is  sometimes  heard  in  patients  with  adhesive 
mediastino-pericarditis — dry,  coarse,  crackling  rales  heard  along  the  sternum, 
particularly  when  the  arms  are  raised. 

Xiacellaneons  Affections. — In  Hare's  monograph  there  were  7  instances 
of  fibroma,  11  cases  of  dermoid  cyst,  8  cases  of  hydatid  cyst,  and  cases  of 
lipoma  and  gumma. 

Emphysema  of  the  Mediastinum. — ^Air  in  the  cellular  tissues  of  the  me- 
diastinum is  met  with  in  cases  of  trauma,  and  occasionally  in  fatal  cases  of 
^phtheria  and  in  whooping-cough.  It  may  extend  to  the  subcutaneous  tis- 
sues. Champneys  has  called  attention  to  its  frequency  after  tracheotomy,  in 
^hich,  he  says,  the  conditions  favoring  the  production  are  division  of  tlie  deep 
fascia,  obstruction  in  the  air-passages,  and  inspiratory  efforts.  The  deep 
fascia,  he  says,  should  not  be  raised  from  the  trachea.  It  is  often  associated 
^th  pneumothorax,  and  more  often  in  rupture  of  the  lung  without  pneumo- 
thorax, the  pleura  remaining  intact  and  the  air  dissecting  its  way  along  the 
hronchi  into  the  mediastinum  and  into  the  neck.  The  condition  seems  by  no 
Dieans  uncommon.  Angel  Money  found  it  in  16  of  28  cases  of  tracheotomy, 
ttid  in  2  of  these  pneumothorax  also  was  present. 


SECTION  VII 
DISEASES  OP  THE  KTDKEYS 

I,    MALFOEMATIONS 

Nowman  classifies  the  malformations  of  the  kidney  as  follows:  A.  Di»* 
placements  without  niolnlity — (1)  cMHit,'rnital  dii^plat'ement  without  ilrfnnih 
ity;  (2)  con;^Tnital  displacement  with  deformity;  (3)  at*quire<l  displace-' 
ments.  B,  Malformations  of  the  kidney.  L  Variations  in  number — (a)  so* 
permnrHTary  kidney;  (b)  single  kidney,  congenital  absence  of  onv  kidjiej, 
atrnphy  nf  one  kidney;  (r)  ah^enee  of  l>oth  kidneys.  IT.  Variations  in  fnnn 
and  size — (a)  general  variations  in  form,  lobulation,  etc.;  (6)  hyf »ertr(ip!ij j 
of  one  kidney;  (c)  fusion  of  two  kidney^^ — borsephoe  kidney,  sigmoid  kidoc^ij 
disk-shaped  kidney.     C.  Variations  in  pelvis,  ureters,  and  blood-ve^els. 

Tlje  fused  kidneys  may  form  a  large  uiass,  wliieh  is  often  displaced.  \H'\ 
ing  either  in  an  iliac  fossa  or  in  the  middle  line  of  the  abdomen,  or  even  ilj 
the  pelvis.  Under  these  circunistanees  it  may  be  mistaken  for  a  new  gwftkj 
In  Polk's  ease  the  organ  was  removed  under  the  belief  that  it  was  a  flmtilfgj 
kidney*  The  patient  lived  eleven  days,  had  e<>mplete  anuria,  and  it  waa  ftmil 
post  mortem  that  a  single  fused  kidney  had  lieen  removed.  A  second  cascot 
the  same  kind  has  been  reported, 

IL    MOVABLE  KIDNEY 

(Floating  Kidney;  Palpable  Kidney;  Ren  mobtli^;  Nephroptosis) 

Known  to  Riolan  in  the  17th  century  and  to  Matthew  Baillie  mi  ^^ 
Rayer  in  the  first  half  of  the  10th  century,  it  is  only  during  the  past  quarter 
of  a  century  that  the  condition  has  attracted  widespread  attention. 

The  kidney  is  held  in  position  by  its  fatty  capsule,  by  the  pcritoucuni 
wdiieh  passes  in  front  of  it,  and  by  the  Idood-vessels.  Normally  ihv  bi^ 
is  firmly  fixed,  but  under  certain  circumstances  one  or  the  other  organ.  m<^ 
rarely  both,  becomes  movable.  In  very  rare  cases  the  kidney  is  snrrouDdrtli 
to  a  greater  or  less  extent,  by  the  peritoneum,  and  is  anchored  at  the  hilu* 
by  a  mesonephron.  Some  would  limit  the  term  floating  kidney  to  this  cob* 
dition. 

Movable  kidney  is  almost  always  acf|uired.  It  is  more  common  in  voroeo- 
Of  the  iMM  cases  enlleeted  in  the  literature  by  Kuttner,  584  were  rn  tnra^D 
and  only  83  in  men.  It  is  more  eo?uinou  on  the  right  than  on  the  left  ini' 
Of  727  cases  analyzed  by  this  author,  it  occurred  on  the  right  in  553  esBes,  o* 
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he  left  in  81,  and  on  both  sides  in  93.  The  greater  frequency  of  the  con- 
lition  in  women  may  be  attributed  to  compression  of  the  lower  thoracic  zone 
►y  tight  lacing,  and,  more  important  still,  to  the  relaxation  of  the  abdominal 
rails  which  follows  repeated  pregnancies.  This  does  not  account  for  all  the 
rases,  as  movable  kidney  is  by  no  means  uncommon  in  nullipara?.  In  many 
ases  there  is  a  congenitally  relaxed  condition  of  the  peritoneal  attachments, 
rhe  condition  has  been  met  with  in  infants  and  in  children.  Wasting  of  the 
Fat  about  the  kidney  may  be  a  cause.  Trauma  and  the  lifting  of  heavy 
ireights  are  occasionally  factors.  The  kidney  is  sometimes  dragged  down  by 
tumors.  The  greater  frequency  on  the  right  side  is  probably  associated  with 
the  position  of  the  kidney  just  beneath  the  liver,  and  the  depression  to  which 
the  organ  is  subjected  with  each  descent  of  the  diaphragm  in  inspiration. 

And,  lastly,  movable  kidney  is  met  with  in  many  cases  which  present  that 
combination  of  neurasthenia  with  gastro-intestinal  disturbance  which  has  been 
described  by  Gl^nard  as  enteroptosis  (see  p.  548). 

To  determine  the  presence  of  a  movable  kidney  the  patient  should  be 
placed  in  the  dorsal  position,  with  the  head  moderately  low  and  the  abdominal 
walls  relaxed.  The  left  hand  is  placed  in  the  lumbar  region  behind  the 
deventh  and  twelfth  ribs;  the  right  hand  in  the  hypochondriac  region,  in 
the  nipple  line,  just  under  the  edge  of  the  liver.  Bimanual  palpation  may 
detect  the  presence  of  a  firm,  rounded  body  just  below  the  edge  of  the  ribs. 
If  nothing  can  be  felt,  the  patient  should  be  asked  to  draw  a  deep  breath, 
when,  if  the  organ  is  palpable,  it  is  touched  by  the  fingers  of  the  right  hand. 
Various  grades  of  mobility  may  be  recognized.  It  may  be  possible  barely  to 
feel  the  lower  edge  on  deep  palpation — palpable  kidney — or  the  organ  may 
be  so  far  displaced  that  on  drawing  the  deepest  breath  the  fingers  of  the  right 
hand  may  be,  in  a  thin  person,  slipped  above  the  upper  end  of  the  organ, 
which  can  be  readily  held  down,  but  can  not  be  pushed  below  the  level  of 
the  navel — movable  kidney.  In  a  third  group  of  cases  the  organ  is  freely 
movable,  and  may  even  be  felt  just  above  Poupart's  ligament,  or  may  be  in 
the  middle  line  of  the  abdomen,  or  can  even  be  pushed  over  beyond  this  point. 
To  this  the  term  floating  kidney  is  appropriate. 

The  movable  kidney  is  not  painful  on  pressure,  except  when  it  is  grasped 
very  firmly,  when  there  is  a  dull  pain,  or  sometimes  a  sickening  sensation. 
Examination  of  the  patient  from  behind  may  show  a  distinct  flattening  in 
the  lumbar  region  on  the  side  in  which  the  kidney  is  mobile. 

Symptoms. — In  a  large  majority  of  cases  there  are  no  symptoms,  and  if 
detected  accidentally  it  is  well  not  to  let  tlie  patient  know  of  its  presence. 
Fw  too  much  stress  has  been  laid  upon  the  condition  of  late  years.  In  other 
Utetances  there  is  pain  in  tlie  lumbar  region  or  a  sense  of  dragging  and  dis- 
comfort, or  there  may  be  intercostal  neuralgia.  In  a  large  group  the  symp- 
^las  are  those  of  neurasthenia  with  dyspeptic  disturbance.  In  women  the 
bysterical  symptoms  may  be  marked,  and  in  men  various  grades  of  hypo- 
chondriasis ;  and  various  forms  of  insanity  have  been  attributed  to  it !  The 
gastric  disturbance  is  usually  a  form  of  nervous  dyspepsia.  Dilatation  of  the 
•tomach  has  been  observed,  owing,  as  suggested  by  Bart  els,  to  pressure  of  the 
dwlocated  kidney  upon  the  duodenum.  The  association  with  a  depressed 
■^mach  is  common  in  women.  Constipation  is  not  infrequent.  Some 
writers  have  described  pressure  upon  the  gall-ducts,  with  jaundice,  but  this  is 
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very  rare.    Faecal  accumulation  and  even  obstruction  may  be  associated  with 
the  displaced  organ. 

DiETL^s  Crises. — In  connection  with  movable  kidney,  nearly  always  in 
women,  and  on  the  right  side,  there  are  remarkable  attacks  characterized  by 
pain,  chill,  nausea,  vomiting,  fever,  and  collapse.  They  were  described  firrt 
by  Dietl,  in  1864,  and  attributed  to  twist  or  kink  of  the  renal  vessels  or  o( 
the  ureter.  In  the  subject  of  movable  kidney  they  may  recur  at  intervalB  for 
months  or  years.  A  sudden  exertion,  an  error  in  diet,  or  standing  for  a  long 
time  may  bring  on  an  attack.  The  pain  is  in  the  renal  region,  of  great  in- 
tensity, simulating  colic,  and  radiates  down  to  the  ureter  and  through  to  the 
back.  The  patient  feels  nauseated  and  cold,  or  there  may  be  a  severe  chill; 
vomiting  is  common.  The  urine  is  scanty  and  contains  an  excess  of  urate 
and  oxalates;  sometimes  it  is  bloody.  Locally  there  are  two  conditions,  the 
affected  side  is  tender,  the  muscular  tension  increases,  and  the  kidney  may  be 
felt  enlarged,  sensitive  to  pressure  and  less  movable;  but  there  is  no  positive 
tumor.  In  other  cases  a  tumor  rapidly  forms  from  dilatation  of  the  pelTij 
of  the  kidney.  Appearing,  first  anteriorly,  at  the  edge  of  the  epigaf^tric 
region,  it  may  gradually  reach  the  size  of  a  large  orange  or  a  cocoanut  and 
fills  the  entire  renal  region.  This  may  happen  within  thirtynsix  or  forty- 
eight  hours.  The  nausea  persists,  there  is  fever,  the  patient  looks  ill,  and 
the  urine  may  be  scanty  or  bloody.  The  general  symptoms  abate,  the  local 
tenderness  lessens,  the  amount  of  urine  may  increase  rapidly,  and  in  ten  or 
twelve  hours  the  tumor  may  disappear.  In  a  month  or  two  with  a  return 
of  the  symptoms  the  tumor  re-appears,  and  again  subsides.  This  is  the  well- 
known  condition  of  intermittent  hydronephrosis,  which  is  one  of  the  most 
serious  and  distressing  of  the  sequels  of  movable  kidney. 

Diagnosis. — The  diagnosis  of  movable  kidney  is  rarely  doubtful,  as  the 
shape  of  the  organ  is  usually  distinctive  and  the  mobility  marked.  Tumors 
of  the  gall-bladder,  ovarian  growths,  and  tumors  of  the  bowels  may  in  rare 
instances  be  confounded  with  it. 

Treatment. — In  many  instances  the  greatest  relief  is  experienced  from 
a  bandage  and  pad.  It  should  be  applied  in  the  morning,  with  the  patient 
in  the  dorsal  or  knee-breast  position,  and  she  should  be  taught  how  to  pnsh 
up  the  kidney.  An  air  pad  may  be  used  if  the  organ  is  sensitive.  In  other 
cases  a  broad  bandage  well  padded  in  the  lower  abdominal  zone  pushes  up 
the  intestines  and  makes  them  act  as  a  support.  In  the  attacks  of  severe  colic 
morphia  is  required.  When  dependent,  as  seems  sometimes  the  ease,  upon 
an  excess  of  uric  acid  or  the  oxalates,  the  diet  must  be  carefully  regulated 
The  intermittent  hydrone])hrosi8  may  be  relieved  by  the  pad  and  bandage. 
It  rarely  demands  imnudiate  operation.  The  kidney  may  have  to  be  stitched 
in  position. 

Stitching  of  the  kidney — ne])hrorrhaphy — is  the  most  suitable  procedure 
for  severe  cases,  and  relief  is  afforded  in  many  instances  by  the  operation, 
though  not  in  all.  Treatment  designed  to  increase  fat-formation  often  helps 
to  hold  the  kidney  in  ])lace.  In  the  neurasthenic  cases  a  prolonged  rest 
treatment  is  indicated. 
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m.    OntCTTLATOBT  DISTXTBBANOES 

N'ormallj  the  secretion  of  urine  is  accomplished  by  the  maintenance  of 
Ttain  blood  pressure  within  the  glomeruli  and  by  the  activity  of  the  renal 
helium.  The  watery  elements  are  filtered  from  the  glomeruli,  the  amount 
ending  on  the  rapidity  and  the  pressure  of  the  blood  current ;  the  quality, 
fther  normal  or  abnormal,  depending  upon  the  condition  of  the  capillary 
glomerular  epithelium ;  while  the  greater  portion  of  the  solid  ingredients 
excreted  by  the  epithelium  of  the  convoluted  tubules.  The  integrity  of 
epithelium  covering  the  capillary  tufts  within  Bowman's  capsule  is  essen- 
to  the  production  of  a  normal  urine.  If  under  any  circumstances  their 
rition  fails,  as  when,  for  example,  the  rapidity  of  the  blood  current  is  low- 
1,  80  that  they  are  deprived  of  the  necessary  amount  of  oxygen,  the  ma- 
al  which  filters  through  is  no  longer  normal  (i.  e.,  water),  but  contains 
im  albumin.  Cohnheim  has  shown  that  the  renal  epitlielium  is  extremely 
gitive  to  circulatory  changes,  and  that  compression  of  the  renal  artery  for 
y  a  few  minutes  causes  serious  disturbance. 

The  circulation  of  the  kidney  is  remarkably  influenced  by  reflex  stimuli 
ling  from  the  skin.  Exposure  to  cold  causes  heightened  blood  pressure 
bin  the  kidneys  and  increased  secretion  of  urine.  Bradford  has  shown 
t  after  excision  of  portions  of  the  kidney,  to  as  much  as  one-third  of  the 
al  weight,  there  is  a  remarkable  increase  in  the  flow  of  urine. 
Congestion  of  the  Kidneys. — (1)  Active  Congestion;  Hyperemia. — 
ate  congestion  of  the  kidney  is  met  with  in  the  early  stage  of  nephritis, 
ether  due  to  cold  or  to  the  action  of  poisons  and  severe  irritants.  Turpen- 
e,  cubebs,  cantharides,  and  copaiba  cause  extreme  hyperajmia  of  the  organ, 
e  most  typical  congestion  of  the  kidney  which  we  see  post  mortem  is  that 
the  early  stage  of  acute  Bright's  disease,  when  the  organ  may  be  large, 
t,  of  a  dark  color,  and  on  section  blood  drips  from  it  freely. 
It  has  been  held  that  in  all  the  acute  fevers  the  kidneys  are  congested, 
1  that  this  explained  the  scanty,  high  colored,  and  often  albuminous  urine. 
1  the  other  hand,  by  Roy's  oncometer,  Walter  Mendelson  has  shown  tliat 
!  kidney  in  acute  fever  is  in  a  state  of  extreme  anaemia,  small,  pale,  and 
odless;  and  that  this  anaemia,  increasing  with  the  pyrexia  and  interfering 
i  the  nutrition  of  the  glomerular  epithelium,  accounts  for  the  scanty, 
rk-colored  urine  of  fever  and  for.  the  presence  of  albumin.  In  the  pro- 
iged  fevers,  however,  it  is  probable  that  relaxation  of  the  arteries  again 
:e8  place.  Certainly  it  is  rare  to  find  post  mortem  such  a  condition  of  the 
Iney  as  is  described  by  Mendelson.  On  the  contrary,  the  kidney  of  fever 
commonly  swollen,  tlie  blood-vessels  are  congested,  and  the  cortex  fre- 
sntly  shows  traces  of  cloudy  swelling.  However,  the  circulatory  disturb- 
M«  in  acute  fevers  are  probably  less  important  than  the  irritative  cfTccts  of 
her  the  specific  agents  of  the  disease  or  the  products  produced  in  their 
)wth  or  in  the  altered  metabolism  of  the  tissues.  The  urine  is  diminished 
amount,  and  may  contain  albumin  and  tube-casts,  sometimes  much  of  the 
iner  and  few  of  the  latter. 

(2)  Passive  Congestion;  Mechanical  Hyper^emia. — Tliis  is  found  in 
HI  of  chronic  disease  of  the  heart  or  lung,  with  impeded  circulation,  and  as 


mo 


niSEASEvS    OF   THE    KIDNEYS 


a  result  of  pressure  upon  thc^  renal  veins  by  tumors,  the  pregnant  tjterui*  or 
ast'itie  iluid.  In  the  cardiac  kidney,  as  it  is  called,  the  cyanotic  imluratioa 
aBsociatcd  with  clironic  lieart  di&ease,  the  organs  are  enlarged  and  linn,  thr 
capsule  strips  oil',  as  a  rule,  readily,  the  cortex  is  of  a  deep  red  color,  andtbe 
pyramids  of  a  purjde  red.  Tlie  section  is  coarse  looking,  the  substance  ill 
very  firm,  and  resists  cutting  aiul  tearing.  Tlie  interstitial  tissue  is  inrreiiaed,  i 
and  there  is  a  suuill-eelled  inliltrution  between  the  tubules.  Here  and  there 
the  Malpighitin  tufts  have  become  sclerosed.  The  blood-vessels  arv  u*uiilly 
tluckened,  and  tliere  may  be  more  or  less  granular,  fatty,  or  hyaline  change 
in  the  epithelium  of  the  tubules.  The  condition  is  indeed  a  ditfusr  nrphntii 
The  urine  is  usually  reduced,  is  of  liigh  sp^-ific  gravity,  and  coritains  man 
or  less  albumin.  Hyaline  tube  casts  and  blood  corpuscles  are  not  uncfiinmoiL 
In  some  cases  (over  half)  with  macroscopically  no  signs  of  chmnic  or  actiti 
Dcphritis  the  urinary  features  lead  to  the  diagnosis  of  acute  nephritis  (Eiuer- 
son).  In  UD  com  plica  ted  eases  of  the  cyanotic  induration  nriFUiia  is  rait. 
On  the  otiier  hand,  in  the  cardiac  eases  with  extensive  arterio-selerogi^  tk 
kidneys  are  more  involved  and  the  renal  function  is  likely  to  be  disturbt'd 
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1.     ANTTRTA 

Total  mippressioTi  of  urine  occurs  under  the  following  conditions: 

(a)  As  an  event  in  the  intense  congestion  of  acute  nephritis.  For  a  ttiw 
no  urine  may  be  formed ;  more  often  the  amount  is  greatly  redaced. 

(b)  More  commonly  complete  anuria  is  seen  in  subjects  of  rojial  gtooe, 
fragments  of  which  block  both  ureters;  or  as  in  a  case  reported  by  MonoiJ 
the  calculus  blocked  the  only  kidney,  tlie  other  being  represented  bv  a 

of  tissue.     In  tliis  ^'obstructive  supprewsion,'*  as  it  is  called,  there  is  a  * 
tion  which  has  been  called  latent  unemia.     There  may  l>e  very  little  disconi- 
fort,  and  the  symptoms  are  very  unlike  those  of  ordinary  uremia.    Convul- 
sions occurred  in  only  r>  of  41  cases  {Ilerter)  ;  headache  in  tmly  *►;  Yijmitiiif 
in  only   12.     Consciousness   is  retained;  the  pupils  are   usually  contmct^'^* 
the  temperature  may  be  low;  tliere  are  twitchiugs  and   perhaps  occasionjl 
vomiting.     Of  41  cases  in  the  literature,  35  occurred  in  males.     Of  36  ca«« 
in  which  tliere  was  absolute  anuria,  id  11  the  condition  lasted  n 
four  days,  in  18  cases  fro  mi  seven  to  fourteen  days,  and  in  7  cases  1'  > 
fourteen  days  (Hcrter).     Obstructive  suppression  is  met  with  also  when  can*  ] 
cer  compresses  both  ureters  and  involves  their  orifices  in  the  bladder, 

(c)  Cases  occur  occasionally  in  which  the  suppression  is  prerenal   TVj 
following  are  amcuig  the  more  important  conditions  with  which  this  form  < 
anuria  may  be  associated:     Fevers  and   inflammations;  acute  poisomng'?! 
phosphorus,  lead,  and  turpentine;   in  the  collapse  after  severe  injuries  if , 
after  operations,  or,  indeed,  after  the  passing  of  a  catheter;  in  the  co&»^ 
stage  of  cholera  and  yellow  fever;  and,  lastly,  there  is  an  hysterical  anaria. «i 
which  Cbarcot  reports  a  case  in  which  the  suppression  laded  for  eleven  dap* 
Bailey  reports  the  case  of  a  young  girl,  aged  eleven,  inmate  of  an  orpliaB 
asylum,  who  passed  no  urine  from  October  lOtii  to  December  12th  (when  B 
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jimces  were  withdrawn),  and  again  from  this  date  to  March  Istl  The  ques- 
tion of  hysterical  deception  was  considered  in  the  case. 

A  patient  may  live  for  from  ten  days  to  two  weeks  with  complete  sup- 
preesion.  In  Polk's  case,  in  which  the  only  kidney  was  removed,  the  patient 
lived  eleven  days.  It  is  remarkable  that  in  many  instances  there  are  no  toxic 
fettures.    Adams  reports  a  case  of  recovery  after  nineteen  days  of  suppression. 

In  the  obstructive  cases  surgical  interference  should  be  resorted  to.  In 
the  non-obstructive  cases,  particularly  when  due  to  extreme  congestion  of 
the  kidney,  cupping  over  the  loins,  hot  applications,  free  purging,  and  sweat- 
ing with  pilocarpine  and  hot  air  are  indicated.  When  the  secretion  is  once 
started  diuretin  often  acts  well.  Large  hot  irrigations,  with  normal  salt  so- 
lution, with  Kemp's  double-current  rectal  tubes,  should  be  tried,  as  they  are 
stated  to  stimulate  the  activity  of  the  kidneys  in  a  remarkable  way. 

2.    HEMATURIA 

Etiology. — The  following  division  may  be  made  of  the  condition  in  which 
hematuria  occurs: 

(1)  Essential  Hematuria. — To  this  condition  much  attention  has  been 
paid  of  late,  as  the  surgeons  have  taught  us  to  recognize  its  frequency.  The 
not  very  happy  name  of  renal  haemophilia  has  been  given  to  it.  In  this  con- 
dition bleeding  takes  place  from  one  or  both  of  the  kidneys  without  any  evi- 
dence of  disease  to  the  naked  eye  or  to  the  microscope.  Angioma  and  capil- 
lary naevi  of  the  renal  papillae  and  of  the  pelves  of  the  kidney  are  excluded. 
The  subjects  are  usually  under  the  age  of  thirty.  The  bleeding  is  spontane- 
ous, often  associated  with  pain,  though  in  many  cases  the  attacks  are  pain- 
less. The  X-ray  picture  is  negative,  the  haemorrhage  ceases  of  itself,  and 
only  in  a  few  cases  do  the  attacks  recur  with  such  frequency  that  the  patient 
hecomeg  anaemic.  The  condition  has  been  referred  to  under  Gull's  name  of 
renal  epistaxis  in  several  previous  editions.  It  is  rarely  serious,  and  many 
cases  recover  spontaneously,  in  others  the  nephrotomy  stops  the  tendency  to 
bleeding,  though  why  it  should  do  so  is  difficult  to  say.  The  outlook  for 
patients  is  good  (see  Hale  White,  Q,  J.  3/.,  1911). 

(2)  General  Diseases. — In  the  malignant  specific  fevers,  in  purpura, 
and  occasionally  in  leukaemia. 

(3)  Renal  Causes. — Acute  congestion  and  inflammation,  as  in  Bright's 
disease,  or  the  effect  of  toxic  agents,  such  as  turpentine,  carbolic  acid,  and 
cantharides.  When  the  carbolic  spray  was  in  use  many  surgeons  suffered 
from  hasmaturia  in  consequence  of  this  poison.  Renal  infarction,  as  in  ulcer- 
ative endocarditis.  New  growths,  in  which  the  bleeding  is  usually  profuse. 
In  tuberculosis  at  the  onset,  when  the  papillae  are  involved,  there  may  be 
Weeding.  Stone  in  the  kidney  is  a  frequent  cause.  Parasites:  The  Filaria 
^guinis  hominis  and  the  Bilharzia  cause  a  form  of  htematuria  met  with 
^  the  tropics.  The  echinococcus  is  rarely  associated  with  ha?morrliage.  It 
w  sometimes  met  with  in  floating  kidney. 

(4)  Affections  of  the  Uhinary  Passages. — Stone  in  the  ureter,  tumor 
Of  ulceration  of  the  bladder,  the  presence  of  a  calculus,  parasites,  and,  very 
^^y,  ruptured  veins  in  the  bladder.  Bleeding  from  the  urethra  occasion- 
ally occurs  in  gonorrhoea  and  as  a  result  of  the  lodgment  of  a  calculus.    Re- 
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curring  hsematuria  may  be  an  early  symptom  in  enlarged  prostate.    An 
usual  cause  is  the  painful,  villous  tumor  of  the  renal  pelvis,  of  which  St 
and  Nash  report  a  remarkable  case  and  have  collected  49  others  from 
literature.    It  would  be  difficult  to  recognize  the  condition  from  stone, 
gioma  and  capillary  naevi  of  the  papillae  may  cause  bleeding. 

(5)  Traumatism. — Injuries  may  produce  bleeding  from  any  part  ol 
urinary  passages.  By  a  fall  or  blow  on  the  back  the  kidney  may  be  rupti 
and  this  may  be  followed  by  very  free  bleeding;  less  commonly  the  I 
comes  from  injury  of  the  bladder  or  of  the  prostate.  Blood  from  the  nn 
is  frequently  due  to  injury  by  the  passage  of  a  catheter,  or  sometimes  to 
Transient  hapmaturia  follows  all  operations  on  the  kidney. 

The  malarial  haematuria  has  already  been  considered. 

Diagnosis. — The  diagnosis  of  haematuria  is  usually  easy.  The  color  o 
urine  varies  from  a  light  smoky  to  a  bright  red,  or  it  may  have  a  dark  p 
color.  Examined  with  the  microscope,  the  blood-corpuscles  are  readily  i 
nized,  either  plainly  visible  and  retaining  their  color,  in  which  case  the 
usually  crenated,  or  simply  as  shadows.  In  ammoniacal  urine  or  uriii 
low  specific  gravity  the  haemoglobin  is  rapidly  dissolved  from  the  corpv 
but  in  normal  urine  they  remain  for  many  hours  nnchanged. 

It  is  important  to  distinguish  between  blood  coming  from  the  bl 
and  from  the  kidneys,  though  this  is  not  always  easy.  From  the  bladdc 
blood  may  be  found  only  with  the  last  portions  of  urine,  or  only  at  th' 
mination  of  micturition.  In  haemorrhage  from  the  kidneys  the  blooc 
urine  are  intimately  mixed.  Clots  are  more  commonly  found  in  the 
from  the  kidneys,  and  may  form  moulds  of  the  pelvis  or  of  the  ureter, 
the  seat  of  the  bleeding  is  in  the  bladder,  on  washing  out  this  orgai 
water  is  more  or  less  blood-tinged ;  but  if  the  source  of  the  bleeding  is  h; 
the  water  comes  away  clear.  In  many  instances  it  is  difficult  to  sett] 
question  l)y  tlie  examination  of  the  urine  alone,  and  the  symptoms  an 
physical  signs  must  also  1)0  taken  into  account.  Cystoscopic  examinati 
the  bladder,  paying  especial  attention  to  the  urine  flowing  from  each  ur 
orifice,  and  catlietcrization  of  the  ureters  are  aids  in  the  diagnosis  of  i 
ful  cases. 

3.    HEMOGLOBINURIA 

This  condition  is  characterized  by  the  presence  of  blood-pigment  i 
urine.  The  blood-cells  are  cither  absent  or  in  insignificant  numbers. 
coloring  matter  is  not  hannatin,  as  indicated  by  the  old  name,  h(pmaii\ 
nor  in  reality  always  haemoglobin,  but  it  is  most  frequently  metha^mog 
The  urine  has  a  red  or  brownish-rod,  sometimes  quite  black,  color,  and  ui 
deposits  a  very  heavy  brownish  siMliment.  When  the  haemoglobin  occurs 
in  small  quantities,  it  may  give  a  lake  or  smoky  color  to  the  urine.  1 
scopic  examination  shows  the  presence  of  granular  pigment,  sometimes 
ments  of  blood  disks,  e])it]ielium,  and  very  often  darkly  pigmented  ii 
The  urine  is  also  albuminous.  The  number  of  red  blood  corpuscles  bei 
proportion  whatever  to  the  intensity  of  the  color  of  the  urine.  Exai 
spectroscopically,  there  are  either  the  two  absorption  bands  of  oxyhaemog 
which  is  rare,  or,  more  commonly,  there  are  the  three  a))Sorption  bai 


ANOMALIES   OF   THE   TIEINARY   SECRETION  683 

DOglobin,  of  which  the  one  in  the  red  near  C  is  characteristic.    Two 

groups  may  be  distinguished. 

ic  Hsemoglobinnria. — This  is  caused  by  poisons  which  produce  rapid 
ion  of  the  blood  corpuscles,  such  as  potassium  chlorate  in  large  doses, 
lie  acid,  carbolic  acid,  arseniurettcd  hydrogen,  carbon  monoxide,  naph- 
ad  muscarine;  also  the  poisons  of  scarlet  fever,  yellow  fever,  iyphoid 
nalaria,  and  syphilis.  It  has  also  followed  severe  bums.  Exposure  to 
re  cold  and  violent  muscular  exertion  are  stated  to  produce  haemo- 
iria.  A  most  remarkable  toxic  form  occurs  in  horses,  coming  on  with 
uddenness  and  associated  with  paresis  of  the  hind  legs.  Death  may 
n  a  few  hours  or  a  few  days.  The  animals  are  attacked  only  after 
{tailed  for  some  days  and  then  taken  out  and  driven,  particularly  in 
eather.  The  form  of  haemoglobinuria  from  cold  and  exertion  is  ex- 
'  rare.  No  instance  of  it,  even  in  association  with  frost-bites,  came 
my  observation  in  Canada.  Blood  transfused  from  one  mammal  into 
•  causes  dissolution  of  the  corpuscles  with  the  production  of  haemo- 
iria;  and,  lastly,  there  is  the  epidemic  hcemoglohinuria  of  the  new- 
issociated  with  jaundice,  cyanosis,  and  nervous  symptoms. 
oxysmal  Hsemoglobinnria. — This  rare  disease  is  characterized  by  the 
aal  passage  of  bloody  urine,  in  which  the  coloring  matter  only  is  pres- 
t  is  more  frequent  in  males  than  in  females,  and  occurs  chiefly  in 
It  seems  specially  associated  with  cold  and  exertion,  and  has  often 
rought  on,  in  a  susceptible  person,  by  the  use  of  a  cold  foot-bath.     It 

too,  in  persons  subject  to  the  various  forms  of  Raynaud's  disease, 
e  relation  between  these  two  affections  is  extremely  close;  some  hold 
ey  are  manifestations  of  one  and  the  same  disorder.  Druitt,  the  author 
well-known  Surgical  Vade-mecum,  has  given  a  graphic  description  of 
ferings,  which  lasted  for  many  years,  and  were  accompanied  with  local 
ia  and  local  syncope.  The  connection,  however,  is  not  very  common. 
I  one  of  the  cases  of  Raynaud's  disease  which  I  have  seen  was  paroxys- 
smoglobinuria  present,  and  in  it  epileptic  attacks  occurred  at  the  same 
The  relation  of  hemoglobinuria  to  malaria  has  been  considered. 
?  attacks  may  come  on  suddenly  after  exposure  to  cold  or  as  a  result 
tal  or  bodily  exhaustion.  They  may  be  preceded  by  chills  and  pyrexia. 
?r  instances  the  temperature  is  subnormal.  There  may  be  vomiting  and 
pa.  Pain  in  the  lumbar  region  is  not  uncommon.  The  haemoglobinuria 
persists  for  more  than  a  day  or  two — sometimes,  indeed,  not  for  a  day. 
are  instances  in  which,  even  in  the  course  of  a  single  day,  there  have 
70  or  three  paroxysms,  and  in  the  intervals  clear  urine  has  been  passed, 
ce  has  been  present  in  a  number  of  cases.    The  disease  is  rarely  if  ever 

ch  has  been  done  latterly  to  clear  up  the  nature  of  this  remarkable 
by  the  studies  of  Eason,  Donath,  Landsteiner,  Hoover  and  Stone,  and 
Briefly,  the  blood  scrum  of  these  patients  contains  a  complex  haemo- 
i  potential  toxin,  capable  of  dissolving  the  patient's  own  corpuscles  and 
f  other  individuals.  It  is  an  amboceptor  component  of  the  haemolysin, 
e  complement,  that  is  peculiar,  and  this  amboceptor  differs  "from 
:nown  haemolytic  ambooci)tor8  in  that  it  will  unite  with  the  red  blood- 
iles  only  at  a  low  temperature  in  the  presence  of  complement,  and 
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furthermore  in  that  it  is  capable  of  bringiniir  alxiut  the  solution  of  the  i 
tient'e  own  f.ells  (auto-ha?mol}'tic  action),  and  those  of  other  members  of  1 
group  to  wliich  the  patient  belongs,  as  well  as  the  cells  of  members  of  ^ 
groups''   (Mobs),     Atmospheric  cold  and  congestion  of  the  peripheral 
sele,  as  in  Raynaud's  di pease,  will  reduce  the  temperature  of  the  blood 
ciently  to  permit  of  the  union  of  the  amboceptor  and  corpuscles,  and  haemol-l 
ysifcj  occurs  when  the  blood  passes  to  the  internal  organs. 

In  a  certain  numlier  of  cases  syphilis  is  present,  usually  congenital 
Treatment.— In  all  forms  of  hamiaturia  rest  is  essential.    In  that  prodnci 
by  renal  calculi  the  recumbent  posture  may  suffice  to  check  the  bleeding.  Fnll 
dtiROS  of  acetate  of  lead  and  opium  should  be  tried,  then  calcium  krtiiUs  nd 
renahn,  ergot,  gallic  acid   and   tannic  acid,  and   the   dilute  sulphuric  acid 
The  oil  of  turpentine,  sometimes  recommended,  is  a  risky  remedy  in  lurrat*] 
turia.     Extr.  hamamclis  virgin,  and   extr,  hyrlrastiB  can  ad.   are  also  nxt^i 
mended.     Cold  may  he  applied  U^  the  loins  or  dry  cups  in  the  lumbar  r*'^^ 
Incision  of  tlie  kidney  has  cnn^d  the  so-calted  "renal  epistaxis." 

The  treatment   of   paroxysmal   hamioglobinuria    is  unsatisfactory.    Arojl 
nitrite  will  sometimes  cut  short  or  prevent  an  attack   (Chvostek).     Dttrin 
the  paroxysm   the  patient  slinuhl   be  kept  warm   and  given  hot  drinki.    If 
there  is  a  syphilitic  history,  iodide  of  potassium  in  full  dc^ses  may  1m^  tried 
In  a  warm  climate  the  attacks  are  mueli  less  frequent.    It  is  poissible  tbat  asi 
antitoxin   may   he  obtained  to  neutralize  the  bEcmolytic  amboceptor  of  tb#[ 
disease. 

4.     ALBimrNIJRIA 

"Reasons  drawn  from  the  urine  are  as  brittle  as  the  urinaF*  is  a  (lictafl 
of  Thomas  Fuller  peculiarly  appropriate  in  connection  with  this  subject 

The  presence  of  albumin  in  the  urine»  formerly  regarded  as  indicative  <» 
Bright*s  disease,  is  now  recognized  as  €>ccurring  under  many  circuinstAnc^ 
without  the  existence  of  serious  organic  cliange  in  the  kidney.  Two  groopi 
of  cases  may  be  recognized — those  in  which  tlie  kidneys  show  no  coftrte  1^' 
flions,  and  those  in  which  there  are  evident  anatomical  cha ngt»s. 

Albuminuria  without  Coarse  Eenal  Lesions. —  («)  Fi'xctiokai 
Physiological  Aujuminuuia. — In  a  normal  condition  of  the  kii3nev  onlr 
the  water  and  the  ^alts  are  allowed  to  pass  from  the  blood.     WTien  nlbunu* 
nous  substances  transude  there  is  proliahly  disturbance  in  thf^  nutritit»D  of 
the  epithelium  of  the  capillaries  of  the  tuft,  or  of  the  cells  surro 
glomerulus.      This   statement  is   still,  however,  in   dispute,   and 
that  there  is  a  physiological  allmminuria  which  may  follow  muscular  w< 
the  ingestion  of  fond   rich  in  albumin,  violent  emotions,  cold  bathing.  9^\ 
dyspepsia.    On  one  point  all  agree,  that  the  catise  must  be  something  m\i»^^ 
and  excessive,  as  a  very  hard  tranij),  a  football  match,  a  race.  etc.    The  p' 
ence  of  albumin  in  the  urine,  in  any  form  and  under  any  cirt*unistance,  niij 
be  regarded  as  indicative  of  change  in  the  renal  or  glomerular  epithelioid 
a  change,  however,   which  may   be  transient,  slight,  and   mv' 
pending  upon  variations  in  the  circulation  or  upon  the  irrit-j 
substances  taken  with  the  food  or  temporarily  preBcnt,  as  in  febrde  stBttK 

Albuminuria  of  adolescence  and  cyclic  albuminuria,  in  whicli  the  ftlbtanffl 
is  present  only  at  certain  times  during  the  day — orthostatic  albumifl'i''*^ 
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tre  interesting  forms.  A  majority  of  the  cases  occur  in  young  persons — 
boys  more  commonly  than  girls — and  the  condition  is  often  discovered  acci- 
dentally. These  are  .often  the  children  of  neurotic  parents,  and  have  well- 
marked  vasomotor  instability.  Some  cases  last  only  during  puberty,  some 
throughout  life.  The  condition  is  very  common,  particularly  in  young  men 
in  training — the  athletic  albuminuria  to  which  Collier  has  called  attention. 
Of  156  men  in  training  130  had  albumin  in  the  urine.  E danger  and  Hooker 
have  shown  that  the  albumin  is  excreted  only  during  periods  with  low  pulse 
pressure.  The  urine,  as  a  rule,  contains  only  a  very  small  amount  of  albumin, 
but  in  some  instances  large  quantities  are  present.  The  most  striking  fea- 
ture is  the  variability.  It  may  be  absent  in  the  morning  and  present  only 
after  exertion ;  or  it  may  be  greatly  increased  after  taking  food,  particularly 
proteins.  Even  the  change  to  the  upright  position  (orthostatic)  may  suffice 
to  cause  it,  and  in  such  cases  there  may  be  tension  on  the  renal  veins  by 
increase  of  the  lumbar  curve,  since  it  has  been  shown  that  a  spinal  jacket 
will  prevent  the  appearance  of  the  albumin.  The  quantity  of  urine  may  be 
but  little,  if  at  all,  increased,  the  specific  gravity  is  usually  normal,  and  the 
color  may  be  high.  Occasionally  hyaline  casts  may  be  found,  and  in  some 
instances  there  has  been  transient  glycosuria.  As  a  rule,  the  pulse  is  not  of 
high  tension  and  the  second  aortic  sound  is  not  accentuated. 

Various  forms  of  this  affection  have  been  recognized  by  writers,  such  as 
neurotic,  dietetic,  cyclic,  intermittent,  and  paroxysmal — names  which  indicate 
the  characters  of  the  different  varieties. 

Goodhart,  from  a  study  of  the  after  history  of  more  than  250  cases,  holds 
that  albuminuria  of  the  adolescent  has  no  sinister  effect  on  health  or  upon 
duration  of  life,  and  that  with  due  circumspection  such  cases  ought  not  to 
he  excluded  from  the  advantages  of  life  insurance,  or  from  clerkships  in 
hanks  and  private  offices.  This  is  a  very  important  and  gratifying  statement 
from  a  man  who  has  made  a  special  study  of  the  subject. 

In  a  few  cases  the  all)umin  is  persistent,  the  amount  is  larger,  though  it 
niay  vary  from  day  to  day,  and  the  pulse  tension  is  increased,  and  there  are 
probably  indications  of  organic  changes  in  the  kidney. 

(b)  P'ebrile  Albiminuria. — Pyrexia,  by  whatever  cause  produced,  may 
?au8e  slight  albuminuria.  The  presence  of  the  albumin  is  due  to  slight 
changes  in  the  glomeruli  induced  by  the  fever,  such  as  cloudy  swelling,  which 
•an  not  be  regarded  as  an  organic  lesion.  It  is  extremely  common,  occurring 
D  pneumonia  (in  about  70  per  cent,  of  our  cases),  diphtheria,  typhoid  fever 
about  ()0  per  cent,  of  our  cases),  malaria,  especially  the  a?stivo-autumnal 
jrjK?,  and  even  in  the  fever  of  acute  tonsillitis.  The  amount  of  albumin  is 
light,  and  it  usually  disappears  from  the  urine  with  the  cessation  of  the 
^ver.     Hyaline  and  even  epithelial  casts  accompany  the  condition. 

(r)  IlyKMic  CiiANOKS. — Purpura,  scurvy,  chronic  poisoning  by  lead  or 
lercury,  syphilis,  leukaMuia,  and  profound  ana?mia  may  be  associated  with 
ight  albuminuria.  Abnormal  IngnMlients  in  the  blood,  such  as  bile  pigment 
nd  sugar,  may  cause  the  passage  of  snuiU  amounts  of  albumin. 

The  transient  albuminuria  of  pregnancy  may  belong  to  this  luvmic  group, 

Ithough  in  a  majority  of  such  cases  there  are  changes  in  the  renal  tissue. 

.Ibumin  may  be  found  sometimes  after  the  inhalation  of  ether  or  chloroform. 

(d)   Nervous  System. — Under  many  morbid  conditions  of  the  nervous 
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gystein,  alfjiuniTi  may  he  proR'nt  in  the  urine,  and  there  are  instanca  id 
yoamg  nervous  persons  which  are  not  easy  to  separate  from  the  Bo-ctDef 
orthostatic  forms.  In  brain  tnmors»  following  epileptic  attacks,  in  v&nom 
types  of  nieDingitis,  albumin  has  l>t»en  present.  In  meninrreal  haBinorrhagp, 
as  pointed  ont  by  Gnilkin»  the  albumin  may  be  ver)*  abundant,  5  to  20 
grams  in  the  Htre. 

Albnminuria  with  Definite  Lesions  of  the  TIrinary  Organs. — (a)  Congw- 
tion  of  the  kidney,  either  active,  such  as  follows  exposure  to  cold  and  is  as- 
sociated with  thi?  early  sta^^^es  of  nephritis,  or  passive,  due  to  obstnicttd  out- 
flow in  disease  of  the  heart  or  lungs,  or  to  pressure  on  the  regnal  veins  lif 
the  pregnant  uterua  or  tumors. 

(h)  Organ ie  disease  of  the  kidneys — acute  and  chronic  Rright's  diswb^, 
amyloid  and  fatty  degeneration,  suppurative  nephritis,  and  tumors, 

(c)  Affections  of  the  pelvis,  "ureters,  and  bladder,  when  associated  vifl 
the  formation  of  pus. 

Albumosuria. — Albuniose,  peptone,  and  globulin  are  occasionally  found 
in  the  wrine,  but  are  of  very  slight  clinical  signifieance.  They  are  found  li 
many  febrile  discai=ies,  in  chronic  suppuration,  and  whenever  protein  materiil 
are  undergoing  autolysis,  as  in  pneumonia,  acute  yellow  atrophy,  and  durii^ 
the  involution  of  the  uterns. 

Myelopathic  albumosuria,  ^*KahIer^s  disease/'  is  characterized  by  i«uUi| 
myelomata  with  [lersistent  excretion  of  what  is  known  as  the  Bcnce-JoD* 
body,  a  proteid  discovered  by  him  in  1848,  There  are  now  many  v%^» 
record.  Males  above  forty  years  of  age  are  usually  affected.  The  Bene* 
Jones  body  ai>pears  rarely  with  other  tumors  of  the  bonis.  The  myt^loaia  i 
a  true  tumor,  tlie  cells  of  which  resemldc  the  plasma  rather  than  the  myelfr' 
cytes  of  the  bone  marrow  (Christian).  In  a  case  which  I  saw  with  Ham- 
burger the  persistent  albumosuria  led  to  the  diagnosis  of  multiple  roy«Io- 
mata  before  any  bone  tumors  could  be  felt.  The  disease  runs  a  fatal  cmr^- 
The  simplest  reaction  is  the  white  precipitate  formed  on  adding  nitric  wi^l 
to  the  urine;  when  boiled  it  disapjiears,  to  reappear  on  cording.  As  id  od** 
of  Bradshaw's  cases,  the  urine  may  be  of  a  milky  white  color  when  passed* 

Prognosis, — Fel>nle  albuminuria  is  transient,  and  in  a  majority  nf  the 
cases  de[M'n(!iug  upon  hamiic  causes  the  condition  disap}>ears  and  k-aves  the 
kidneys  bitaet,  A  trace  of  albumin  in  a  nuin  over  forty,  with  or  witbnut  * 
few  hyaline  casts,  is  not  of  much  significance,  except  as  an  indication  tliit 
his  kidneys,  like  his  hair,  are  beginning  to  turn  "gray**  with  age.  In  nitnt 
instances  the  discovery  is  a  positive  advantage,  as  the  man  is  made  to  realtxf 
perhaps  for  the  first  time,  that  he  has  been  living  carelessly.  I  have  diiH^u?:*^^ 
the  question  from  this  stand[)oint  in  a  paper  with  the  paradoxical  title  *'*^o 
the  Advantages  of  a  Trace  of  Albumin  and  a  Few  Tube-casts  in  the  TJrioe  of 
Men  over  Fifty  Years  of  Age^^  (lY.  T.  Med.  Jour.,  vol.  Ixxiv). 

The  persistence  of  a  slight  amount  of  albumin  in  young  men  without  in- 
creased arterial  tension  is  less  serious,  as  even  after  continuing  for  ytBn  it 
may  disappear.  The  outlook  in  the  so-called  cyclic  albuminuria  his  1^° 
discussed. 

Practically  in  alt  cases  the  presence  of  albumin  indicates  a  ehangr  «^ 
some  sort  in  the  glomeruli,  the  nature,  extent,  and  gravity  of  which  it  i* 
difficult  to  estimate;  so  that  other  considerations,  such  as  the  presence  w 
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tube-casts,  the  existence  of  increased  tension,  the  general  condition  of  the 
pitient,  and  the  influence  of  digestion  upon  the  albumin,  must  be  carefully 
soDsidered. 

The  physician  is  daily  consulted  as  to  the  relation  of  albuminuria  and 
life  assurance.  As  his  function  is  to  protect  the  interests  of  the  company, 
he  should  reject  all  cases  in  which  albumin  occurs  in  the  urine,  except  in 
young  persons  with  transient  albuminuria.  Naturally,  companies  lay  great 
stress  upon  the  presence  or  absence  of  albumin,  but  in  the  most  serious  and 
fital  malady  with  which  they  have  to  deal — chronic  interstitial  nephritis — 
the  albumin  is  often  absent  or  transient,  even  when  the  disease  is  well  devel- 
opei  After  the  fortieth  year,  from  a  standpoint  of  life  insurance,  the  state 
of  the  arteries  and  the  blood  pressure  are  far  more  important  than  the  condi^ 
tion  of  the  urine. 

5.    BACTERIUBIA 

Described  first  by  Roberts  in  1881,  much  attention  has  been  paid  to  it  of 
hte  years,  and  its  importance  recognized  both  as  a  secondary  and  a  primary 
iffection.  The  secondary  form  is  best  illustrated  by  the  common  bacilluria 
of  typhoid  fever  already  described.  In  the  cases  in  which  there  is  no  recog- 
nizable cause  or  primary  focus  of  the  disease,  the  colon  bacillus,  streptococci, 
and  the  gonococcus  are  the  commonest  organisms.  The  bacilli  may  come 
directly  from  the  blood,  as  in  typhoid  fever,  and  probably  multiply  in  the 
nrinary  passages,  or  they  may  come  from  a  focus  of  infection  anywhere  from 
Bowman^s  capsule  to  the  prostate. 

Clinically  there  are  two  groups  of  cases,  the  bacilluria  pure  and  simple 
and  the  bacilluric  cystitis  or  pyelitis.  In  the  former  there  may  be  no  symp- 
toms; the  urine  may  have  a  slight  haziness  due  to  the  enormous  number  of 
organisms,  but  there  is  no  pus.  In  the  other  there  are  signs  of  inflammatory 
reaction  in  the  urinary  passages  and  there  is  pus.  Usually  with  the  Bacillus 
coli  infection  the  urine  is  acid,  with  the  staphylococcus  alkaline  and  often 
with  marked  phosphaturia.  The  cases  are  often  very  intractable.  Without 
cystitis  or  pyelitis  there  may  be  no  symptoms,  but  in  too  many  instances 
there  are  all  the  aggravated  phenomena  of  these  two  affections.  Many  cases 
dear  up  rapidly  with  hexamethylenamine.  Vaccine  therapy  has  been  exten- 
sively used  but  not  with  very  good  results. 

6.    PYUEIA 

{Pvs  in  the  Urine) 

Canies. — (a)  Pyelitis  and  Pyelonephritis. — In  large  abscesses  of  the 
kidney,  pyonephrosis,  the  pus  may  be  intermittent,  while  in  calculus  and 
^borculous  pyelitis  the  pyuria  is  usually  continuous,  though  varying  in  in- 
♦^nsity.  In  cases  due  to  the  colon  or  tubercle  bacillus  the  urine  is  acid,  in 
those  due  to  the  protous  bacillus  alkaline,  while  in  the  staphylococcus  cases 
the  urine  is  either  less  acid  than  normal,  or  alkaline.  In  the  pyelitis  and 
pyelonephritis  following  cystitis  the  urine  is  alkaline  or  acid,  depending  upon 
the  infecting  micro-organism ;  more  mucus,  frequent  micturition,  and  a  pre- 
^ous  bladder  history  are  aids  in  diagnosis. 
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(b)  Cystitis. — ^The  urine  is  usually  acid,  especially  in  women,  since  the 
colon  bacillus  is  a  very  common  cause  of  these  infections.  The  pus  and  mucoi 
are  more  ropy,  and  triple  phosphate  crystals  are  found  in  the  freshly  ptssed 
urine  in  the  alkaline  infections. 

(c)  Urethritis,  particularly  gonorrhoea.  The  pus  appears  first,  is  in 
small  quantities,  and  there  are  signs  of  local  inflammation. 

(d)  In  LEUCORRHCEA  the  quantity  of  pus  is  usually  small,  and  large  flakes 
of  vaginal  epithelium  are  numerous.  In  doubtful  cases,  when  leucorrhoi 
is  present,  the  urine  should  be  withdrawn  through  a  catheter. 

(c)  BuPTURE  OF  Abscesses  into  the  Urinary  Passages. — In  such  cases 
as  pelvic  or  perityphlitic  abscess  there  have  been  previous  symptoms  of  pw 
formation.  A  large  amount  is  passed  within  a  short  time,  then  the  discharge 
stops  abruptly  or  rapidly  diminishes  within  a  few  days. 

Pus  gives  to  the  urine  a  white  or  yellowish-white  appearance.  On  settlinft 
the  sediment  is  sometimes  ropy,  the  supernatant  fluid  usually  furbid.  In 
cases  due  to  urea-decomposing  microbes  (proteus  bacillus,  various  staphylo- 
cocci) the  odor  may  be  ammoniacal  even  in  fresh  urine.  Examination  with 
the  microscope  reveals  the  presence  of  a  large  number  of  pus-corpuscles, 
which  are  usually,  when  the  pus  comes  from  the  bladder,  well  formed;  the 
protoplasm  is  granular,  and  often  shows  many  translucent  processes. 

The  only  sediment  likely  to  be  confounded  with  pus  is  that  of  the  phos- 
phates ;  but  it  is  whiter  and  less  dense,  and  is  distinguished  immediatelv  bj 
microscopic  examination  or  by  the  addition  of  acid. 

With  the  pus  there  is  always  more  or  less  epithelium  from  the  bladder 
and  pelves  of  the  kidneys,  but  since  in  these  situations  the  forms  of  cells  are 
practically  identical,  they  afford  no  information  as  to  the  locality  from  which 
the  pus  has  come. 

The  treatment  of  pus  in  the  urine  is  considered  under  the  conditions  in 
which  it  occurs. 

7.     CHYLURIA— NON-PARASITIC 

This  is  a  rare  affection,  occurring  in  tem|x?rate  regions  and  unassociated 
with  the  Filaria  bancrofti.    The  urine  is  of  an  opaque  white  color;  it  resem- 
bles milk  closely,  is  occasionally  mixed  with  blood   (hsematoehyluria),  and 
soinetinies  coagulates  into  a  firm,  jelly-like  mass.     In  other  instances  there 
is  at  the  bottom  of  tlie  vessel  a  loose  clot  which  may  be  distinctly  blood  tinged. 
Tender  the  microscope  the  turhiility  seems  to  be  caused  by  numerous  minute 
granules — more  rarely  oil  droplets  similar  to  those  of  milk.     In  Montreal  I 
made  the  dissection  in  a  case  of  thirteen  years'  duration  and  could  find  no 
trace  of  parasites.     The  urine  may  be  much  more  milky  shortly  after  taking 
food,  and  the  recumbent  posture  increases  the  milkint^s.     It  has  been  shown 
in  one  case  that  the  urine  only  became  chylous  in  the  bladder,  and  Hertz 
found  obstruction  of  the  thoracic  duct  and  a  communicating  ruptured  lym- 
phatic vessel  in  the  bladder. 

8.    LTTm-RIA 

The  general  relations  of  uric  acid  have  already  been  considered  in  speak- 
ing of  g*>llt. 

Occorrence  in  the  Urine. — The   uric  acid   occurs   in   combination  chieflv 
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irith  amiBonium  and  sodiuiii,  forming  the  acid  urates.  In  Bmaller  quan- 
titii's  are  the  potassium,  calcium,  and  lithium  smalts.  The  uric  acid  may  be 
Kparated  from  its  bases  and  crystallizes  in  rhombs  or  prisms,  which  are 
ujuallv  of  a  deep  red  color,  owing  to  the  staining  of  the  urinary  pigiiieuts, 
Th(^  sediment  formed  is  granular  and  the  groups  of  crystals  look  like  grains 
of  Cayenne  pepper.  It  is  very  important  not  to  mistake  a  deposit  of  uric 
•cid  for  an  excess.  The  deposition  of  nnmeroufi  grains  in  the  urine  within  a 
frti  hours  after  passing  is  more  likely  t^  be  due  to  conditions  which  diminish 
tlic  solvent  power  than  to  increase  in  the  qnantity.  Of  the  conditions  which 
cause  precipitation  of  the  uric  acid  RoliertB  gives  the  following:  "(1)  High 
oddity;  (2)  poveuiy  in  mineral  salts;  (^)  lo%v  pigmentation;  and  (4)  high 
percmlage  of  uric  acid/'  Tlie  grade  of  acidity  is  probably  the  most  impor- 
Uat  element. 

Id  health  the  weight  of  uric  acid  excreted  bears  a  fairly  constant  ratio  to 
the  \yeight  of  urea  eliminated.  According  to  von  Noorden,  the  average  ratio 
is  1  to  50,  while  the  average  ratio  of  the  nitrogen  of  uric  acid  to  the  total 
nitrogen  eliminated  in  the  urine  is  1  to  70,  In  several  of  the  cases  of  gout  in 
tny  wards  Futcher  found  that  in  the  intervals  between  the  acute  arthritic 
nttackfi  the  uric  acid  was  reduced  to  a  much  greater  extent  than  the  urea, 
80  that  the  ratio  of  the  former  to  the  latter  often  varied  between  1  to  300  up 
to  (ill  one  case)  1  to  1.5()0»  a  return  to  about  the  normal  proportions  occur- 
fag  during  the  acute  attacks. 

More  common  is  the  precipitation  of  amorphous  urates,  forming  the  so- 
tiled  brick-dust  or  latcritious  dej>oeit,  which  has  a  pinkish  color,  due  to  the 
iKeence  of  urinary  pigment.  It  is  composed  chiefly  of  the  acid  sodium 
iratee.  It  occurs  particularly  in  very  acid  urine  of  a  high  specific  gravity, 
i  the  urates  are  more  soluble  in  warm  solutions,  they  frcipiently  deposit  aa 

ttrilte  cools.  Here,  too,  the  deposition  does  not  necessarily,  inrleed  usually 
oe«  not,  mean  an  excessive  excretion,  but  the  existence  of  conditions  favor- 
Ig  the  deposit. 

9,     OXALITBTA 

The  discovery  of  calcium  oxalate  crystals  in  the  urine  by  Donn^  in  1838 
ri  to  the  description  of  the  so-called  oxalic-acid  diathesis.  It  is  chiimed  that 
U  the  oxalic  acid  found  in  the  urine  is  taken  into  the  body  witli  the  food 
Bunlop).  In  health  none,  or  only  a  trace,  is  formed  in  the  body.  The 
louat  fluctuates  with  the  quantity  of  food  taken,  and  is  usually  below  10 
flligmms  daily  (II.  Baldwin).  It  seems  to  be  formed  in  the  body  when 
»Pre  is  an  aiisenee  of  free  liydrochloric  acid  in  tlie  gastric  juice,  and  in 
laection  with  excessive  fermentation  in  the  intestines.  It  never  forms  a 
ivy  de|>osit,  but  the  crystals— usually  octahedral,  rarely  dumb-hell-sbaped 
^lect  in  the  mucous  clond  and  on  the  sides  of  the  vessel. 

When  in  excess  and  present  for  any  considerable  time,  the  condition  is 
Ifcown  as  oxaluria,  the  chief  interest  of  which  is  in  the  fact  that  the  crystals 
ly  be  deposited  before  the  urine  is  voided,  and  form  a  calculus.  It  is  held 
many  that  there  is  a  special  diathesis  associated  with  its  presence  in  ex- 
e  and  manifested  clinically  by  dyspepsia,  particulady  the  nervous  form, 
*itability,  depression  of  spirits,  lassitude,  and  sometimes  marked  hypo- 
mdriasis.    There  may  be  in  addition  neuralgic  pains  and  the  general  symp^ 
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toms  of  BeuraBtbenia.  The  local  and  general  symptoms  are  proliaWy  depenJ-  ■ 
ent  upon  some  disturbance  of  metaboliBm  of  which  the  oxaluria  is  ont^ttllkB 
mHuii'estniions.  It  h  a  feature  also  in  many  gouty  persous^  and  iatbeo»l 
dition  called  lithgemia.  ^M 

10.     CYSTINURIA  ^H 

This  rare  condition,  a  sort  of  chemical  malformation  (Garrod).  itu 
eliuiciil  iniportanee  l>eeause  cystin  is  very  eparin;c:ly  i=ohihle  and  i^lculiAH 
ho  ftinjjed,  renal  or  vegieah  It  is  strongly  hereditary  and  has  h^n  tflH 
througli  three  generations.  The  quantity  excreted  is  about  0*5  ^m  p/m 
diem,  and  the  excretion  persists  for  years,  or  even  for  life,  witlmul  rnuMl 
diaturhanee  of  htiiltlL  Cyettn  is  one  of  tlie  primary'  fraction?  of  protein^jH 
its  excretion  is  one  of  the  as  yet  unexplained  errors  of  protein  toetlM^H 
In  the  urinary  sediment  the  colorless  hexagonal  cr}stale  of  c\^tin  are  mH 
detected.  ■ 

IL     PHOSPHATURTA  I 

The  phosphoric  acid  is  excreted  from  the  body  in  combination  witb  \^*^ 
slum,  sodium,  calcium,  and  magnesium,  forming  two  classes,  the  alliilioii 
phosphates  of  sodium  and  potassium  and  the  earthy  phosphates  of  lime  mt 
magntsia.  The  amount  of  pbosphoric  acid  (P2O5)  excreted  in  the  ttcrtsi 
four  hours  varies,  according  to  Hammarsten,  l^etween  1  and  5  graaiB,  it|| 
an  average  of  2-5  grams.  It  is  derived  mainly  from  the  phosphoric  tM 
taken  in  the  food,  hut  also  in  part  as  a  decomposition  product  from  aucbJ 
protagoD,  and  lecithin.  Of  the  alkaline  phosjjhates.  those  in  combination  v\m 
sodium  are  the  most  abundant.  The  alkaline  phosphates  of  the  nrinf  ifd 
more  abundant  than  the  earthy  phosphates.  1 

Of  the  earthy   phospkaies,  those  of  lime  are   abundant^  of  nu^nie'i" 
scanty.     In  urine  which  hsis  undergone  the  ammoniacal  fermentalioa*  '^lil'^f 
insidt*  or  ouUide  the  body,  there  is  in  addition  the  ammonio*magn«siiin  ^'^ 
triple  fdiosphate,  which  occurs  in  triangular  prisms  or  in  feathery  "r  ^WM' 
crystals ;  hence  the  term  of  stelhir  phosphates  given  to  this  form.    TIip  eanu? 
phosphates  occur  as  a  sediment  in  the  urine  when  the  alkalinity  is  due  to  1 
fixed  alkali,  or  under  certain  einumslances  the  deposit  may  take  p" 
the  bladder,  and  then  the  phosphates  are  passt'd  at  the  end  of  mi' 
a  whitisJi  fluid,  which  is  popularly  confoundud  with  spermatorrha^,    ikcft^ 
study  of  these  cases  with  symtitonis  of  neurasthenia  and  a  phosphate  sediimiSt 
in  the  fresh  urine  would  indicate  an  abnormality  in  the  calcium  metabolliiB. 
an  absolute  increase  of  this  with  a  decrease  of  the  phnj^jihoric  acid.    Tl 
cium  phosphate  may  he  precipitated  by  heat  and  produce  a  rloudinci^  ' 
may  he  mistaken  for  albumin,  hut  is  at  once  dissolved  upon  making  the  unw 
acid.    This  condition  is  very  frequent  in  persons  suffering  from  dyspp-:  ' 
from  dehility  of  any  kind.    The  phosphates  may  be  in  great  exc*ess,  r>  : . 
the  tA^enty-four  hours  to  from  7  to  9  grams  (Teissier),  whereas  the  a^  rm- 
amount  is  not  more  than  ^.5  grams*     And,  lastly,  the  phosphates  nuv  i' 
deposited  in  urine  which  has  undergone  decomposition,  in  which  the  cirbonit* 
of  ammonia  from  the  urea  combines  with  the  magnesium  phosph/itt'S,  fonnii» 
the  triple  salt.     Tliis  is  seen  in  (iisiiti<i,  d\ie  to  a  urea  decompo*iirig  mieroC*- 

llie  clinical  significance  of  an  excess  of  phosphates^  to  which  tlir  i^ 
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phoephatnria  is  applied,  has  been  much  discussed.  It  must  be  remembered 
that  a  deposit  does  not  necessarily  mean  an  excess,  to  determine  which  a 
careful  analysis  of  the  twenty  four  hours'  secretion  should  be  made.  It  has 
long  been  thought  that  there  is  a  relation  between  the  activity  of  the  nerve 
tissues  and  the  output  of  phosphoric  acid ;  but  the  question  can  not  yet  be  con- 
sidered settled.  The  amount  is  increased  in  wasting  diseases,  such  as  phthi- 
sis, acute  yellow  atrophy  of  the  liver,  leukaemia,  and  severe  anaemia,  whereas 
it  is  diminished  in  acute  diseases  and  during  pregnancy. 

Teissier,  of  Lyons,  in  187G,  described  a  condition  to  which  he  gave  the 
name  of  "essential  phosphaturia,"  and  it  has  been  called  "phosphatic  dia- 
betes," the  symptoms  of  which  are  polyuria,  thirst,  emaciation,  and  a  great 
increase  in  the  excretion  of  phosphates,  which  would  rise  to  as  much  as  7  to 
9  grams  a  day.  The  condition  sometimes  simulates  true  diabetes  very  close- 
ly, even  to  the  pruritis  and  dry  skin.  In  a  remarkable  case  of  this  kind, 
under  my  observation  for  several  years.  Barker  studied  the  metabolism  very 
thoroughly,  and  found  it  normal  for  carbohydrates,  but  the  organic  phos- 
phorus percentage  was  high;  the  chief  abnormality,  however,  was  an  abnor- 
mally large  amount  of  organic  acids,  so  that  chemically  the  condition  was 
suggestive  of  an  acidosis. 

12.    INDICANURIA 

The  substance  in  the  urine  which  has  received  this  name  is  the  indoxyl- 
sulphate  of  potassium,  in  which  form  it  appears  in  the  urine  and  is  color- 
less. When  concentrated  acids  or  strong  oxidizing  agents  are  added  to  the 
arine,  this  substance  is  decomposed  and  the  indigo  set  free.  It  is  present  only 
n  small  quantities  in  healthy  urine.  It  is  derived  from  the  indol,  a  product 
■ormed  in  the  intestine  by  the  decomposition  of  the  albumin  under  the  influ- 
ence of  bacteria.  When  absorbed,  this  is  oxidized  in  the  tissues  to  indoxyl, 
rhich  combines  with  the  potassium  sulphate,  forming  the  above  named  sub- 
tance. 

It  is  a  common  condition  met  with  accidentally  in  persons  of  good  health 
r  with  slight  digestive  complaints.  It  is  not  specially  associated  with  con- 
tipation  (Allen  Jones).  In  gall-stone  attacks,  in  hyperchlorhydria,  in  re- 
urring  appendicitis,  in  wasting  diseases,  in  peritonitis,  and  in  empyema  it 
3  usually  present.  In  a  few  cases  it  is  constantly  present  and  in  excess. 
n  a  recent  study  Barr  found  only  32  such  cases  among  2,092  patients,  and  in 
hese  the  clinical  symptoms  did  not  suggest  an  intestinal  auto-intoxication, 
iOT  did  the  lacto-bacillary  treatment  of  Metschnikoff  have  the  slightest  in- 
luence  on  the  condition. 

Indican  has  occasionally  been  found  in  calculi.  Though,  as  a  rule,  the 
irine  is  colorless  when  passed,  there  are  instances  in  which  the  decomposi- 
ion  has  taken  place  within  the  body,  and  a  blue  color  has  been  noticed  im- 
iiediately  after  the  urine  was  voided.  Sometimes,  too,  in  alkaline  urine  on 
ixposure  there  is  a  bluish  film  on  the  surface.  Methylene  blue,  a  coloring 
natter  for  oandy,  eto.,  must  be  sjceluded. 

18.    MCUlNUBIA 

Black  urine  may  l)e  dark  when  passed  or  may  become  so  later.  In  the 
following  conditions  molanuria  may  occur:     (1)   Jaundice.     Only  in  very 
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chronic  cases  of  deeply  bronzed  icterus  do  we  see  the  urine  quite  dark,  doe 
to  the  presence  of  large  quantities  of  biliverdin.  (2)  Hsematuria  and  hsmo- 
globinuria.  Here  it  is  a  matter  of  the  exaggeration  of  the  smoky  tint  due  to 
the  presence  of  blood  in  various  quantities.  (3)  Hsematoporphyrinuria,  to 
be  considered  later.  (4)  Melanuria,  in  which  the  urine  has,  as  a  rule,  the 
normal  color  when  passed,  and  on  standing  becomes  black  as  ink.  In  some 
instances  it  is  black  when  passed.  Melanuria  of  this  type  only  occurs  with 
the  presence  of  melanotic  tumors.  (6)  Alkaptonuria.  (6)  Indicannm. 
When  rich  in  indoxyl  sulphate  the  urine  is  brown  in  color,  or  becomes  bo 
after  standing,  due  to  the  oxidation  products  of  indol.  This  is  by  far  the 
most  common  cause  of  black  urine,  and  in  any  disease  leading  to  an  abra- 
dant secretion  of  indican,  as  in  intestinal  obstruction,  etc.,  black  urine  may 
be  passed.  As  Garrod  suggests,  it  is  probable  that  the  black  urine  in  cases 
of  tuberculosis  is  of  an  allied  nature.  (7)  After  certain  articles  of  diet  and 
drugs.  Some  dark  colored  vegetable  pigments,  as  black  cherries  and  plums 
and  bilberries,  cause  darkening  of  the  urine.  Resorcin  may  do  the  same. 
Carboluria  is  by  no  means  uncommon,  and  was  frequently  seen  in  the  days 
of  the  antiseptic  spray.  It  has  been  ascribed  to  hydrochinone  formed  from 
phenol.  Naphthalene,  creosote,  and  the  salicylates  may  cause  darkening  of 
the  urine,  or  even  blackness. 

14.     ALKAPTONURIA 

"Alkaptonuria  is  not  the  manifestation  of  a  disease,  but  is  rather  of  the 
nature  of  an  alternative  course  of  metabolism,  harmless  and  usually  congen- 
ital and  lifelong'^  (Garrod).  Of  40  known  examples,  19  occurred  in  seven 
families,  and  several  were  the  offspring  of  first  cousins  (Garrod).  There  are 
two  points  of  clinical  interest.  The  alkapton  urine  reduces  Fehling's  solu- 
tion, and  diabetes  may  be  suggested,  but  it  does  not  ferment,  and  it  is  opti- 
cally inactive.  The  linen  may  be  stained  by  the  urine,  which  in  some  cases 
is  dark  when  passed.  In  1866  Virchow  recorded  a  case  of  blackening  of  the 
cartilages  and  ligaments — ochronosis,  which  is  considered  elsewhere. 

15.     PNEUMATURIA 

Gas  may  be  passed  with  the  urine — 

1.  After  mechanical  introduction  of  air  in  vesical  irrigation  or  cyeto- 
scopic  examination  in  the  knee  elbow  position. 

2.  As  a  result  of  the  introduction  of  gas  forming  organisms  in  catheteri- 
zation or  other  oiHTation.  Glycosuria  has  been  present  in  a  majority  of  the 
cases.  The  yeast  fungus,  the  colon  bacillus,  and  the  Bacillus  aerogenes  cap* 
sulatus  have  been  found. 

3.  In  cases  of  vesico-enteric  fistula. 

In  gas  production  within  the  bladder  the  symptoms  are  those  of  a  mild 
cystitis,  with  the  ])assage  of  gas  at  the  end  of  micturition,  sometimes  with 
a  loud  sound.  The  diagnosis  is  readily  made  by  causing  the  j>atient  to  urinate 
in  a  bath  or  by  plunging  the  end  of  the  catheter  under  water. 
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16.    OTHER   SUBSTANCES 


lipnria. — Fat  in  the  urine,  or  lipuria,  occurs,  first,  without  disease  of  the 
kidneys,  as  in  excess  of  fat  in  the  food,  after  the  administration  of  cod  liver 
oil,  in  fat  embolism  occurring  after  fractures,  in  the  fatty  degeneration  in 
phosphorus  poisoning,  in  prolonged  suppuration,  as  in  phthisis  and  pyaemia, 
in  the  lipsemia  of  diabetes  mellitus ;  secondly,  with  disease  of  the  kidneys,  as 
in  the  fatty  stage  of  chronic  Bright's  disease,  in  which  fat  casts  are  some- 
times present,  and,  according  to  Ebstein,  in  pyonephrosis;  and,  thirdly,  in 
the  affection  known  as  chyluria.  The  urine  is  usually  turbid,  but  there  may 
be  fet  drops  as  well,  and  fatty  crystals  have  been  found.  In  a  few  rare  in- 
stances calculi  composed  of  fat  and  coated  with  phosphates  have  been  found. 

Lipaciduria  is  a  term  applied  by  von  Jaksch  to  the  condition  in  which 
there  are  volatile  fatty  acids  in  the  urine,  such  as  acetic,  butyric,  formic,  and 
propionic  acid. 

The  occurrence  of  acetone,  diacetic  add,  and  fi^xybutyric  acid  has  been 
mfficiently  considered  under  Diabetes. 

Choluria  and  glycosuria  have  already  been  considered  under  jaundice  and 
liabetes. 

Hematoporpliyrin  occasionally  occurs  in  the  urine.  It  was  first  recog- 
lized  by  Hoppe-Seyler.  Nencki  and  Sieler  determined  its  exact  formula,  and 
he  former  demonstrated  that  the  only  chemical  difference  between  haematin 
nd  hffimatoporphyrin  is  that  the  latter  is  simply  haematin  free  from  iron.  It 
las  been  found  in  the  urine  in  pulmonary  tuberculosis,  pleurisy  with  effusion, 
cute  rheumatism,  lead  poisoning,  and  intestinal  haemorrhages.  This  pig- 
aent  has  been  found  very  frequently  after  the  administration  of  sulphonal^ 
nd  sometimes  imparts  a  very  dark  color  to  the  urine. 


V.    XTRJEmA 

Definition. — A  toxaemia  developing  in  the  course  of  nephritis  or  in  con- 
itions  associated  with  anuria.  The  nature  of  the  poison  or  poisons  is  as  yet 
nknown,  whether  they  are  the  retained  normal  products  or  the  products  of 
n  abnormal  metabolism. 

Theories  of  Uraemia. — There  are  four  chief  views:  (a)  That  it  is  due 
3  the  accumulation  in  the  blood  of  body  poisons  which  should  be  excreted 
y  the  kidney.  What  these  substances  are  is  not  kno\ni,  but  neither  the 
rea,  nor  the  salts,  nor  the  various  extractives  appear  to  be  capable  of  pro- 
ueing  the  symptoms,  {h)  That  it  is  a  disturbance  of  the  normal  kidney 
letabolism.  Brown-Sequard  suggested  that  the  kidney  had  an  internal  se- 
retion,  to  the  disturbance  of  which  it  is  thought  that  the  symptoms  of  uraemia 
lay  be  due.  Rose  Bradford's  experiments  show  how  profoundly  the  kid- 
eys  influence  the  body  nietaholisni,  particularly  that  of  tlie  muscles.  If 
lore  than  two-thirda  of  the  total  kidney  weight  is  removed,  there  is  an  ex- 
raordinary  increase  in  the  production  of  urea  and  of  the  nitrogenous  bodies 
f  the  creatin  class.  From  a  study  of  the  question  Hughes  and  Carter  con- 
lude  that  the  poison  is  of  an  albuminous  nature,  and  quite  different  from 
nything  in   normal  urine,      (c)    Uraemia  has  been  attributed  to  nephro- 
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lysine.  Broken  up  renal  substance  contains  a  material  which,  when  injected 
into  an  animal,  exerts  a  specific  destructive  action  upon  the  renal  cells.  This 
substance  may  be  found  in  the  serum,  and  such  a  blood  serum  injected  into 
another  animal  sets  up  nephritis  and  albuminuria.  It  is  suggested  that  the 
phenomena  of  uraemia  may  result  from  the  action  of  these  nepbrolysins  npon 
the  nerve  centres.  F.  Muller  has  pointed  out  that  ursemia  is  most  apt  to 
occur  in  those  forms  of  renal  disease  in  which  the  destruction  of  tissue  is 
most  extensive,  (d)  Lastly,  there  is  the  old  view  of  Trauhe  that  the  symp- 
toms of  uraemia,  particularly  the  coma  and  convulsions,  are  due  to  localiied 
oedema  of  the  brain. 

Symptoms. — Clinically,  we  may  recognize  latent,  acute,  and  chronic  forma. 
The  latent  form  has  been  considered  under  the  section  on  anuria.  Acute 
uraemia  may  arise  in  any  form  of  nephritis.  It  is  more  common  in  the  post- 
febrile varieties.  Bradford  thinks  that  it  is  specially  associated  with  a  fonn 
of  contracted  white  kidney  in  young  subjects.  Chronic  forms  of  uremia 
are  more  frequent  in  the  arterio-sclerotic  and  granular  kidney.  For  con- 
venience the  symptoms  of  uraemia  may  be  described  under  cerebral,  dyspnoeic, 
and  gastro-intestinal  manifestations. 

Among  the  cerebral  symptoms  of  uraemia  may  be  described : 

(a)  Mania, — Tliis  may  come  on  abruptly  in  an  individual  who  has  shown 
no  previous  indications  of  mental  trouble,  and  who  may  not  be  known  to 
have  Bright^s  disease.  In  one  case  of  this  kind  the  patient  became  suddenly 
maniacal  and  died  in  six  days.  More  commonly  the  delirium  is  less  violent, 
but  the  patient  is  noisy,  talkative,  restless,  and  sleepless. 

(h)  Delusional  Insanity  (Folie  Brightique), — Cases  are  by  no  means  un- 
common, and  excellent  clinical  reports  have  been  issued  on  the  subject  from 
several  of  the  asylums,  particularly  by  Bremer,  Christian,  and  Alice  Ben- 
nett. Delusions  of  persecution  are  common.  One  of  my  patients  committed 
suicide  by  jumping  out  of  a  window.  The  condition  is  of  interest  medico- 
legally  because  of  its  bearing  on  testamentary  capacity.  Profound  melan- 
cholia may  also  supervene. 

(c)  Convulsions. — These  may  come  on  unexpectedly  or  be  preceded  by 
pain  in  the  head  and  restlessness.  The  attacks  may  be  general  and  identical 
with  those  of  ordinary  epilepsy,  though  the  initial  cry  may  not  be  present. 
The  fits  may  recur  rapidly,  and  in  the  interval  the  patient  is  usually  uncon- 
scious. Sometimes  the  temperature  is  elevated,  but  more  frequently  it  is  de- 
pressed, and  may  sink  rapidly  after  the  attack.  JjOcslI  or  Jacksonian  epilepsy 
may  occur  in  most  characteristic  form  in  uraemia.  A  remarkable  sequence  of 
the  convulsions  is  blindness — urcemic  amaurosis — ^which  may  persist  for  sev- 
eral days.  This,  however,  may  occur  apart  from  the  convulsions.  It  usually 
passes  off  in  a  day  or  two.  There  are,  as  a  rule,  no  ophthalmoscopic  changes. 
Sometimes  uraemic  deafness  supervenes,  and  is  probably  also  a  cerebral  mani- 
festation. It  may  also  occur  in  connection  with  persistent  headache,  nausea, 
and  other  gastric  symptoms. 

(d)  Coma, — Unconsciousness  invariably  accompanies  the  general  convul- 
sions, but  a  coma  may  develop  gradually  without  any  convulsive  seizures. 
Frequently  it  is  preceded  by  headache,  and  the  patient  gradually  becomes 
dull  and  apathetic.  In  these  cases  there  may  have  been  no  previous  indica- 
tions of  renal  disease,  and  unless  the  urine  is  examined  the  nature  of  the 
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dfle  may  be  overlooked.  Twitchings  of  the  muscles  occur,  particularly  in 
the  face  and  hands,  but  there  are  many  cases  of  coma  in  which  the  muscles 
ire  not  involved.  In  some  of  these  cases  a  condition  of  torpor  persists  for 
weeks  or  even  months.  The  tongue  is  usually  furred  and  the  breath  very 
foul  and  heavy. 

{e)  Local  Pahies, — ^In  the  course  of  chronic  Bright's  disease  hemiplegia 
or  monoplegia  may  come  on  spontaneously  or  follow  a  convulsion,  and  post 
mortem  no  gross  lesions  of  the  brain  be  found,  but  only  a  localized  or  dif- 
fused oedema.  These  cases,  which  are  not  very  uncommon,  may  simulate 
almost  every  form  of  organic  paralysis  of  cerebral  origin. 

(f)  Of  other  cerebral  symptoms,  headache  is  important.  It  is  most 
often  occipital  and  extends  to  the  neck.  It  may  be  an  early  feature  and  asso- 
ciated with  giddiness.  Other  nervous  symptoms  of  uraemia  are  intense  itching 
of  the  skin,  numbness  and  tingling  in  the  fingers,  and  cramps  in  the  muscles 
of  the  calves,  particularly  at  night.    An  erythema  may  be  present. 

Fr^kic  dyspncea  is  classified  by  Palmer  Howard  as  follows:  (a)  Con- 
tinuous dyspnoea;  (6)  paroxysmal  dyspnoea;  (c)  both  types  alternating;  and 
(rf)  Cheyne-Stokes  breathing.  The  attacks  of  dyspnoea  are  most  commonly 
nocturnal;  the  patient  may  sit  up,  gasp  for. breath,  and  evince  as  much  dis- 
tress as  in  true  asthma.  Occasionally  the  breathing  is  noisy  and  stridulous. 
The  Cheyne-Stokes  type  may  persist  for  weeks  or  months.  One  patient,  up 
and  about,  could  feed  himself  only  in  the  apnoea  period.  Though  usually 
of  serious  omen  and  occurring  with  coma  and  other  symptoms,  recovery  may 
follow  even  after  persistence  for  a  long  period. 

The  GASTR0-INTE8TINAL  manifestations  of  uraemia  often  set  in  with  ab- 
ruptness. Uncontrollable  vomiting  may  come  on  and  its  cause  be  quite  un- 
recognizable. The  attacks  may  be  preceded  by  nausea  and  may  be  associated 
with  diarrhoea.  In  some  instances  the  diarrhoea  may  come  on  without  the 
vomiting;  sometimes  it  is  profuse  and  associated  with  an  intense  catarrhal 
or  even  diphtheritic  infiammation  of  the  colon. 

A  special  uh^mic  stomatitis  has  been  described  in  which  the  mucosa 
of  the  lips,  gums,  and  tongue  is  swollen  and  erythematous.  The  saliva  may 
be  increased,  and  there  is  difficulty  in  swallowing  and  in  mastication.  The 
tongue  is  usually  very  foul  and  the  breath  heavy  and  fetid.  A  cutaneous 
erythema  may  occur  and  a  remarkable  urea  "frost"  on  the  skin. 

Fever  is  not  uncommon  in  ursemic  states,  and  may  occur  with  the  acute 
nephritis,  with  the  complications,  and  as  a  manifestation  of  the  uraemia  itself. 

Very  many  patients  with  chronic  uraemia  succumb  to  what  I  have  called 
terminal  infections — acute  peritonitis,  pericarditis,  pleurisy,  meningitis,  or 
endocarditis. 

Diagnosis. — Herter  called  attention  to  the  value  of  the  clinical  determinar 
tion  of  the  urea  in  the  blood  (for  which  purpose  only  a  few  cubic  centimetres 
are  required)  as  an  index  of  the  degree  of  renal  inadequacy.  In  but  2  of 
96  cases  could  the  urea  determination  in  the  urine  have  been  of  any  value  in 
predicting  uraemia,  and  equal  drops  in  the  urea  occurred  without  this  symptom 
(Emerson).  The  test  of  the  functional  capacity  of  the  kidney  by  the  use  of 
phenol-sulphonephthalein  (Rowntree  and  Geraghty)  is  of  great  value  both  in 
differential  diagnosis  and  in  giving  warning  of  impending  uraemia.  In  urae- 
mia the  elimination  of  phthalein  is  nil  or  only  a  faint  trace  in  two  hours.    In 
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patients  with  chronic  nephritis  in  whom  the  elimination  in  two  honn  is 
below  10  per  cent,   there  is  grave  danger  of  uraemia. 
Uraemia  may  be  confounded  with : 

(a)  Cerebral  lesions,  such  as  haemorrhage,  meningitis,  or  even  tumor.  In 
apoplexy,  which  is  so  commonly  associated  with  kidney  disease  and  stiff  arte- 
ries, the  sudden  loss  of  consciousness,  pari;iculariy  if  with  convulsions,  may 
simulate  a  uraemic  attack ;  but  the  mode  of  onset,  the  existence  of  complete 
hemiplegia,  with  conjugate  deviation  of  the  eyes,  suggest  haemorrhage.  As 
already  noted,  there  are  cases  of  uraemic  hemiplegia  or  monoplegia  which  can 
not  be  separated  from  those  of  organic  lesion  and  which  post  mortem  show 
no  trace  of  coarse  disease  of  the  brain.  Indeed,  in  some  of  these  cases  it  is 
quite  impossible  to  distinguish  between  the  two  conditions.  So,  too,  cases 
of  meningitis,  in  a  condition  of  deep  coma,  with  perhaps  slight  fever,  furred 
tongue,  but  without  localizing  symptoms,  may  readily  be  confounded  with 
uraemia. 

(b)  With  certain  infectious  diseases.  Uraemia  may  persist  for  weeks  or 
months  and  the  patient  lies  in  a  condition  of  torpor  or  even  unconsciousness, 
with  a  heavily  coated,  perhaps  dry,  tongue,  muscular  twitchings,  a  rapid  feeble 
pulse,  with  slight  fever.  This  state  not  unnaturally  suggests  the  existence  of 
one  of  the  infectious  diseases.  Cases  of  the  kind  are  not  uncommon,  and  I 
have  known  them  to  be  mistaken  for  typhoid  fever  and  for  miliary  tubercu- 
losis. 

(c)  Uraemic  coma  may  be  confounded  with  poisoning  hy  alcohol  or  opium. 
In  opium  poisoning  the  pupils  are  contracted;  in  alcoholism  they  are  more 
commonly  dilated.  In  uraemia  they  are  not  constant;  they  may  be  either 
widely  dilated  or  of  medium  size.  The  examination  of  the  eye  grounds  should 
be  made  to  determine  the  presence  or  absence  of  albuminuric  retinitis.  He 
urine  should  be  drawn  off  and  examined.  The  odor  of  the  breath  sometime 
gives  an  im])ortant  hint. 

The  condition  of  the  heart  and  arteries  should  also  be  taken  into  account. 
Sudden  uraemic  coma  is  more  common  in  the  chronic  interstitial  nephritis. 
The  character  of  the  delirium  in  alcoholism  is  sometimes  important,  and  the 
coma  is  not  so  deep  as  in  uraemia  or  opium  poisoning.  It  may  for  a  time  be 
impossible  to  determine  whether  the  condition  is  due  to  uraemia,  profound 
alcoholism,  or  ha?morrliage  into  the  pons  Varolii. 

And,  lastly,  in  connection  with  sudden  coma,  it  is  to  be  remembered  that 
insensibility  may  occur  after  prolonged  muscular  exertion,  as  after  running 
a  ton-mile  race.  In  some  instances  unconsciousness  has  come  on  rapidly  with 
stertorous  breathing  and  dilated  pupils.  Cases  have  occurred  under  conditions 
in  which  sun-stroke  could  be  excluded;  and  Poore  considers  that  the  condi- 
tion is  due  to  the  too  rapid  accumulation  of  waste  products  in  the  blood,  and 
to  hvperpyrexia  from  suspension  of  sweating. 

The  treatment  will  be  considered  under  Chronic  Bright^s  Disease. 


VI.    ACUTE  BRIGHT'S  DISEASE 

Definition. — Acute  diffuse  nephritis,  due  to  the  action  of  cold  or  of  toxic 
agents  upon  the  kidneys. 
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In  all  instances  changes  exist  in  the  epithelial,  vascular,  and  intertubular 
tissues,  which  vary  in  intensity  in  different  forms;  hence  writers  have  de- 
scribed a  tubular,  a  glomerular,  and  an  acute  interstitial  nephritis.  Delafield 
recognizes  acute  exudative  and  acute  productive  forms,  the  latter  character- 
ized by  proliferation  of  the  connective-tissue  stroma  and  of  the  cells  of  the 
Malpighian  tufts. 

Etiology. — ^The  following  are  the  principal  causes  of  acute  nephritis: 

(1)  Cold.  Exposure  to  cold  and  wet  is  one  of  the  most  common  causes. 
It  is  particularly  prone  to  follow  exposure  after  a  drinking-bout. 

(2)  The  poisons  of  the  specific  fevers,  particularly  scarlet  fever,  less 
commonly  typhoid  fever,  measles,  diphtheria,  small-pox,  chicken-pox,  malaria, 
cholera,  yellow  fever,  meningitis,  and,  very  rarely,  dysentery.  Acute  nephritis 
may  be  associated  with  syphilis  and  with  acute  tuberculosis,  particularly 
the  former.  Bradford  suggests  that  many  of  the  idiopathic  cases  and 
those  ascribed  to  cold  may  be  of  syphilitic  origin.  It  may  also  occur 
in  septicaemia  and  in  acute  tonsillitis.  In  exudative  erythema  and  the 
allied  purpuric  affections  acute  nephritis  is  not  uncommon.  Among  1,832 
cases  of  malaria  at  the  Johns  Hopkins  Hospital  there  were  26  of  nephritis 
(Thayer).  A  primary  infective  epidemic  nephritis  has  been  met  with  in 
Italy.' 

(3)  Toxic  agents,  such  as  turpentine,  cantharides,  potassium  chlorate, 
and  carbolic  acid,  may  cause  an  acute  congestion  which  sometimes  terminates 
in  nephritis.    Alcohol  probably  never  excites  an  acute  nephritis. 

(4)  Pregnancy,  in  which  the  condition  is  probably  due  to  toxic  products 
as  yet  undetermined. 

(5)  Acute  nephritis  occurs  occasionally  in  connection  with  extensive  le- 
sions of  the  skin,  as  in  bums  or  in  chronic  skin-diseases,  and  also  after 
trauma.    It  may  follow  operations  on  the  kidney. 

Morbid  Anatomy. — The  kidneys  may  present  to  the  naked  eye  in  mild 
cases  no  evident  alterations.  When  seen  early  in  more  severe  forms  the  organs 
are  congested,  swollen,  dark,  and  on  section  may  drip  blood.  Bright's  original 
description  is  as  follows: 

"The  kidneys,  .  .  .  stripped  easily  out  of  their  investing  membrane,  were 
large  and  less  firm  than  they  often  are,  of  the  darkest  chocolate  color,  in- 
terspersed with  a  few  white  points,  and  a  great  number  nearly  black;  and 
this,  with  a  little  tinge  of  red  in  parts,  gave  the  appearance  of  a  polished 
fine-grained  porphyry  or  greenstone.  ...  On  (section)  these  colors  were 
found  to  pervade  the  whole  cortical  part;  but  the  natural  striated  appearance 
was  not  lost,  and  the  external  part  of  each  mass  of  tubuli  was  particularly 
dark  ...  a  very  considerable  quantity  of  blood  oozed  from  the  kidney,  show- 
ing a  most  unusual  accumulation  in  the  organ.^^ 

In  other  instances  the  surface  is  pale  and  mottled,  the  capsule  strips  off 
readily,  and  the  cortex  is  swollen,  turbid,  and  of  a  grayish  red  color,  while 
the  f)yramids  have  an  intense  beefy  red  tint.  The  glomeruli  in  some  instances 
stand  out  plainly,  being  deeply  swollen  and  congested;  in  other  instances 
they  are  pale. 

The  histology  may  be  thus  summarized:  (a)  Ohmerular  changes.  The 
tufts  suffer  first,  and  there  is  either  an  acute  intracapillary  glomerulitis,  in 
which  the  capillaries  become  filled  with  cells  and  thrombi,  or  involvement  of 
46 
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the  epithelium  of  the  tuft  and  of  Bowman's  capsule,  the  cavity  of  which  con- 
tains leucocytes  and  red  blood-corpuscles. 

(b)  The  alterations  in  the  tubular  epithelium  consist  in  cloudy  swelling, 
fatty  change,  and  hyaline  degeneration.  In  the  convoluted  tubules,  the  m- 
cumulation  of  altered  cells  with  leucocytes  and  blood-corpuscles  causes  the 
enlargement  and  swelling  of  the  organ. 

(c)  Interstitial  changes.  In  the  milder  forms  a  simple  inflammatory 
exudate — serum  mixed  with  leucocytes  and  red  blood-corpuscles-— exists  be- 
tween the  tubules.  In  Bcverer  cases  areas  of  small  celled  infiltration  occur 
about  the  capsules  and  between  the  convoluted  tubes. 

Symptoms. — The  onset  is  usually  sudden,  and,  when  the  nephritis  folloira 
cold,  dropsy  may  be  noticed  within  twenty-four  hours.  After  fevers  the  on- 
set is  less  abrupt,  but  the  patient  gradually  becomes  pale  and  a  puflSnese  o( 
the  face  or  swelling  of  the  ankles  is  first  noticed.  In  children  there  may 
be  convulsions  at  the  outset.  Chilliness  or  rigors  initiate  the  attack  in  a 
limited  number  of  cases.  Pain  in  the  back,  nausea,  and  vomiting  may  he 
present.  The  fever  is  variable.  Many  cases  in  adults  have  no  rise  in  tem- 
perature. In  young  children  with  nephritis  from  cold  or  scarlet  fever  the 
temperature  may,  for  a  few  days,  range  from  101**  to  103®. 

The  most  characteristic  symptoms  are  the  urinary  changes.  There  may 
at  first  be  suppression;  more  commonly  the  urine  is  scanty,  highly  colored, 
and  contains  blood,  albumin,  and  tube  casts.  The  quantity  is  reduced  and 
only  4  or  5  ounces  may  be  passed  in  the  twenty-four  hours ;  the  specific  grav- 
ity is  high — 1.025,  or  even  more;  the  color  varies  from  a  smoky  to  a  deep 
porter  color,  but  is  seldom  bright  red.  On  standing  there  is  a  heav}'  deposit; 
microscopically  there  are  blood  corpuscles,  epithelium  from  the  urinary  pas- 
sages, and  hyaline,  blood,  and  epithelial  tube  casts.  The  albumin  is  abundant, 
forming  a  curdy,  thick  precipitate.  The  largest  amounts  of  albumin  are 
seen  in  the  early  acute  nephritis  of  sy])hilis,  in  which  it  may  reach  8.5  per 
cent.    The  total  excretion  of  urea  is  reduced,  though  the  percentage  is  high. 

Ancemia  is  an  early  and  marked  symptom.  In  cases  of  extensive  dropsy 
effusion  may  take  place  into  the  pleuras  and  peritoneum.  There  are  case? 
of  scarlatinal  nephritis  in  which  the  dropsy  of  the  extremities  is  trivial  and 
effusion  into  the  plournp  extensive.  The  lungs  may  become  oedematous.  In 
rare  cases  there  is  oedema  of  the  glottis.  Epistaxis  may  occur  or  cutaneous 
ecchynioses  may  develop  in  the  course  of  the  disease. 

The  pulse  may  be  hard,  the  tension  increased,  and  the  second  sound  in 
the  aortic  area  accentuated.  Occasionally  dilatation  of  the  heart  comes  on 
rapidly  and  may  cause  sudden  death.  The  skin  is  dry  and  it  may  be  difficult 
to  induce  sweating. 

Vrcemic  symptoms  occur  in  a  limited  number  of  cases,  either  at  the  onset 
with  suppression,  more  commonly  later  in  the  disease.  Ocular  changes  are 
not  so  common  in  acute  as  in  chronic  Bright's  disease,  but  haemorrhagic 
retinitis  may  occur  and  occasionally  papillitis. 

The  course  of  acute  Bright's  disease  varies  considerably.  The  description 
just  given  is  of  the  form  which  most  commonly  follows  cold  or  scarlet  fever. 
In  many  of  the  febrile  cases  dropsy  is  not  a  prominent  symptom,  and  the 
diagnosis  rests  rather  with  the  examination  of  the  urine.  Moreover,  the  con- 
dition may  be  transient  and  less  serious.     In  other  cases,  as  in  the  acute 
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is  of  typhoid  fever,  there  may  be  haematuria  and  pronounced  signs  of 
enee  with  the  renal  function.  The  most  intense  acute  nephritis  may 
Ithout  anasarca. 

scarlatinal  nephritis,  in  which  the  glomeruli  are  most  seriously  affected, 
sion  of  the  urine  may  be  an  early  symptom,  the  dropsy  is  apt  to  be 
;,  and  uraemic  manifestations  are  common.  Acute  Brighfs  disease  in 
1,  however,  may  set  in  very  insidiously  and  be  associated  with  transient 
\\t  oedema,  and  the  symptoms  may  point  rather  to  affection  of  the 
e  system  or  to  brain  disease. 

piosis. — It  is  very  important  to  bear  in  mind  that  the  most  serious 
ment  of  the  kidneys  may  be  manifested  only  by  slight  oedema  of  the 
puffiness  of  the  eyelids,  without  impairment  of  the  general  health.  On 
er  hand,  from  the  urine  alone  a  diagnosis  can  not  be  made  with  cer- 
since  simple  cloudy  swelling,  and  circulatory  changes  may  cause  a  sim- 
idition  of  urine.  The  first  indication  of  trouble  may  be  a  uraemic 
ion.  This  is  particularly  the  case  in  the  acute  nephritis  of  pregnancy, 
is  a  good  rule  for  the  practitioner,  when  engaged  to  attend  a  case,  in- 
f  to  ask  that  during  the  seventh  and  eighth  months  the  urine  should 
lally  be  sent  for  examination. 

nephritis  from  cold  and  in  scarlet  fever  the  symptoms  are  usually 
and  the  diagnosis  is  rarely  in  doubt.  As  already  mentioned,  every 
which  albumin  is  present  should  not  be  called  acute  Bright's  disease, 
m  if  tube  casts  be  present.  Thus  the  common  febrile  albuminuria, 
[h  it  represents  the  first  link  in  the  chain  of  events  leading  to  acute 
8  disease,  should  not  be  placed  in  the  same  category, 
ire  are  occasional  cases  of  acute  Bright's  disease  with  anasarca,  in 
albumin  is  either  absent  or  present  only  as  a  trace.  This  is  a  rare 
on.  Tube  casts  are  usually  found,  and  the  absence  of  albumin  is  rare- 
lanent.    The  urine  may  be  reduced  in  amount. 

f  character  of  the  casts  is  of  use  in  the  diagnosis  of  the  form  of 
s  disease,  but  scarcely  of  such  extreme  value  as  has  been  stated.  Thus, 
iline  and  granular  casts  are  common  to  all  varieties.  The  blood  and 
ial  casts,  particularly  those  made  up  of  leucocytes,  are  most  common 
acute  cases. 

gnosis. — The  outlook  varies  somewhat  with  the  cause  of  the  disease, 
ries  in  the  form  following  exposure  to  cold  are  much  more  frequent 
fter  scarlatinal  nephritis.  In  younger  children  the  mortality  is  high, 
king  to  at  least  one-third  of  the  cases.  Serious  symptoms  are  low 
I  tension,  the  occurrence  of  uraemia,  and  effusion  into  the  serous  sacs, 
rsistence  of  the  dropsy  after  the  first  month,  intense  pallor,  and  a  large 
t  of  albumin  indicate  the  possibility  of  the  disease  becoming  chronic, 
me  months  after  the  disappearance  of  the  dropsy  there  may  be  traces 
min  and  a  few  tube  casts. 

a  case  of  scarlatinal  nephritis,  if  the  progress  is  favorable,  the  dropsy 
shes  in  a  week  or  ten  days,  the  urine  increases,  the  albumin  lessens, 
the  end  of  a  month  the  dropsy  has  disappeared  and  the  urine  is  nearly 
[n  very  young  children  the  course  may  be  rapid,  and  I  have  known  the 
to  be  free  from  albumin  in  the  fourth  week.  Other  cases  are  more 
UB,  and  though  the  dropsy  may  disappear,  the  albumin  persists  in  the 
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urine,  the  ansemia  is  marked,  and  the  condition  becomes  chronic,  or,  after 
several  recurrences  of  the  dropsy,  improves  and  complete  recovery  takes  phce. 

Treatment — The  patient  should  be  in  bed  and  there  remain  until  all 
traces  of  the  disease  have  disappeared.  As  sweating  plays  such  an  important 
part  in  the  treatment,  it  is  well,  if  possible,  to  accustom  the  patient  to 
blankets.     He  should  also  be  clad  in  thin  Canton  flannel. 

The  diet  should  consist  of  milk  or  butter-milk,  gruels  made  of  arrow-root 
or  oat-meal,  barley  water,  and,  if  necessary,  beef  tea  and  chicken  broth.  It  is 
better,  if  possible,  to  confine  the  patient  to  a  strictly  milk  diet.  As  conTa- 
lescence  is  established,  bread  and  butter,  lettuce,  water  cress,  grapes,  oranges, 
and  other  fruits  may  be  given.  Meats  should  be  used  very  sparingly.  Ai 
there  is  marked  retention  of  the  chlorides,  which  seem  to  bear  a  relation  to 
the  dropsy,  salt  should  be  withheld. 

The  patient  should  drink  freely  of  alkaline  mineral  waters,  ordinary  water, 
or  lemonade.  The  fluids  keep  the  kidneys  flushed  and  wash  out  the  dihm 
from  the  tubes.  A  useful  drink  is  a  drachm  of  cream  of  tartar  in  a  pint  of 
boiling  water,  to  which  may  be  added  the  juice  of  half  a  lemon  and  a  little 
sugar.  Taken  when  cold,  this  is  a  pleasant  and  satisfactory  diluent  drink. 
Fluid  may  be  given  by  the  bowel  or  by  saline  infusion  if  it  is  not  well  taken 
by  mouth. 

No  remedies,  so  far  as  known,  control  directly  the  changes  which  are  going 
on  in  the  kidneys.  The  indications  are:  (1)  To  give  the  excretory  function  of 
the  kidney  rest  by  utilizing  the  skin  and  the  bowels,  in  the  hope  that  the 
natural  processes  may  be  sujflicient  to  effect  a  cure;  (2)  to  meet  the  symptoms 
as  they  arise. 

In  a  case  of  scarlet  fever  it  may  occasionally  be  possible  to  avert  an  attack, 
the  premonitory  symptoms  of  which  are  marked  increase  in  the  arterial  ten- 
sion and  the  presence  of  blood  coloring  matter  in  the  urine  (Mahomed).  An 
active  saline  cathartic  may  completely  relieve  this  condition. 

At  the  onset,  when  there  is  pain  in  the  back  or  haBmaturia,  the  Paqnelin 
cauter}'  or  the  dry  or  wet  cups  give  relief.     The  last  should  not  be  used  in 
children.     Warm  poultices  are  often  grateful.     In  cases  which  set  in  with 
suppression  of  urine    these  measures  should  be  adopted,  and  in  addition  the 
hot  bath  with  su])se(inont  pack,  copious  diluents,  and  a  free  purge.    The 
droj)sy  is  best  treated  by  hydrotherapy — either  the  hot  bath,  the  wet  pack, 
or  the  hot-air  bath.     In  children  the  wet  pack  is  usually  satisfactory.    It  is 
api)lied  by  wringing  a  blanket  out  of  hot  water,  wrapping  the  child  in  it, 
covering  this  with  a  dry  blanket,  and  then  with  a  rubber  cloth.     In  this  the 
child  may  remain  for  an  hour.     It  may  be  repeated  daily.     In  the  case  of 
adults,  the  hot  air  bath  or  the  vapor  bath  may  be  conveniently  given  by 
allowing  the  vaj)or  or  air  to  pass  from  a  funnel  beneath  the  bed  clothes,  which 
are  raised  on  a  low  cradle.     More  efficient,  as  a  rule,  is  a  hot  bath  of  from 
fifteen  or  twenty  minutes,  after  which  the  patient  is  wrappe<l  in  blankets. 
The  sweating  jirodnoed  by  thos(»  measures  is  usually  profuse,  rarely  exhaust- 
ing, and  in  a  majority  of  cases  the  dropsy  ran  in  this  way  l>e  relieve<l.     There 
are  some  cases,  however,  in  which  the  skin  does  not  respond  to  the  baths,  and 
if  the  symptoms  are  serious,  particularly  if  ura?mia   supen-encs,  jaborandi 
or  its  active  principle,  pilocarpine,  may  be  used.     The  latter  may  be  given 
hypodermically,  in  doses  of  from  a  sixth  to  an  eighth  of  a  grain  (0.01  to  0.008 
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.)  in  adults,  and  from  a  twentieth  to  a  twelfth  of  n  grain  (0,003  to  0.005 

)  in  children  of  from  two  to  ten  yeare. 

Tbe  lx>welii  shmdd  lie  kepf  open  liv  a  rnornin^^  valine  poiTre;  in  eliiltlren 
le  fluid  magnesia  is  readily  taken;  in  ailvHts  the  sidpfmte  of  nia;j:uesia  may 

given  by  Hay's  method,  in  concentrated  form,  in  the  morning,  before  any- 
lliin^  is  taken  into  the  stomach.  In  Briijlit'e  disease  it  not  infrerjuently 
itauses  vomiting.  The  compound  powder  of  jalnp  (gr,  xx,  1.3  gm.)  or,  if 
necessary*  elaterinni  may  I>e  nt^ed.  If  the  dropsy  is  not  extreme,  tlie  urine 
nut  very 'concentrated,  and  nrannic  symptoms  are  not  present,  the  bowels 
should  be  kept  loose  without  active  pnrgation.  If  these  measures  fail  to  re- 
dua*  Ihe  dropsy  and  it  has  heeome  extreme,  llie  skin  may  be  punctured  with 
a  lancet  or  drained  by  a  small  silver  cannnhi  (Southey's  tube),  which  is  in- 
fCTted  beneath  it.  A  fine  aspirator  needle  may  he  nsed,  and  the  fluid  allowed 
to  drain  through  a  piece  of  long,  narrow  rubber  tubing  into  a  vessel  bincath 
tlie  bed.  If  the  dys}mcea  is  marked,  ow*ing  to  pressure  of  fluid  in  tlie  plcurne, 
aspiration  should  be  performed.  In  rare  instances  (he  ascites  is  extreme  and 
mn\-  require  jiaracentesis,  or  a  Soulhey's  tube  may  be  inserted  and  the  fluid 
gradtially  withdrawn.  If  urspmic  convulsions  occur,  the  intensity  of  the 
^iMiroxysms  may  be  I  incited  by  the  use  of  chloroform ;  to  an  adult  a  pilocarpine 
injection  should  be  at  once  given,  and  from  a  robust,  strong  man  20  ounces 
cf  blood  may  be  withdrawn.  In  eliildren  tlie  loins  may  he  dry  ciipficd,  the 
wet  pack  used,  and  a  brisk  purgative  given.  Bromide  of  potassium  and 
chloral  sometimes  provt;  useful. 

Vomiting  may  be  relieved  by  ice  and  by  restricting  tbe  amoimt  of  food. 
iJrop  doses  of  creosote,  iodine,  and  carbolic  acid  ma}^  he  given.  Tbe  dilute 
hydrocyanic  acid  with  bismuth  is  often  eifectiiah 

Tlie  question  of  the  use  of  diuretics  in  acute  Brigbfs  disnase  is  not  yet 
lettled.  The  best  diuretic,  after  all»  is  w^ater,  which  may  be  taken  freely 
witb  tbe  citrate  of  potash  or  tlie  henzoate  of  soda,  salts  w^hich  are  held  to 
favor  the  conversion  of  the  urates  into  less  irritating  and  more  easily  excreted 
compounds.  Digitalis  and  strophantbns  are  useful  diuretieSi  and  may  t>e 
'Wiiployed  witbout  risk  when  the  arterial  tension  is  low  and  the  cardiac  im- 
piilsi^  is  not  forciljle.  I  !iave  never  seen  any  injurious  rfTi'cts  from  their  em- 
plonuent  after  tbe  early  symptoms  had  lessened  in  intensity. 

For  the  persistent  albuminuria.  I  agree  with  Holicrts  and  Rosenstein  that 
behave  no  remedy  of  the  slightest  value.  Nothing  indicates  more  clearly  our 
MplcBsness  in  eon  trolling  kidney  metabolism  than  inability  to  meet  tbia  com* 
tton  mnptom.  Astringents,  alkalies,  nitroglyeerinj  and  mercury  have  been 
Kwimmended. 

For  the  ana'Uiia  associated  with  acute  Bright's  disease  iron  should  he 
Pinployed,  It  should  not  lie  given  until  the  acute  sytuptoms  have  sultsided. 
In  the  adult  it  may  he  used  in  the  form  of  the  perchlonde  in  increasing  doses, 
ft*  convalescence  proceeds.  In  children,  the  syrup  of  the  iodide  of  h'on 
ftr  the  syrup  of  the  phosphate  of  iron  are  better  preparations.  Tyson 
ha*  n^ently  urged  caution  in  the  too  free  use  of  iron  in  kidney  disease. 
The  dilatation  of  the  heart  is  best  treated  with  digitalis,  strophanthus,  and 
'•trj'chnia. 

In  the  convalescence  from  acute  Bright ""e  disease,  care  should  he  taken  to 
^rd  the  patient  against  cold.    The  diet  should  still  consist  chiefly  of  milk 
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and  a  return  to  mixed  food  should  be  gradual.     A  change  of  air  is  often 
beneficial,  particularly  a  residence  in  a  warm,  equable  climate. 

Vn.    CHRONIC  BRIOHT'S  DISEASE 

Here,  too,  in  all  forms  we  deal  with  a  diffuse  process,  involving  epithelial, 
interstitial,  and  glomerular  tissues.  Clinically  two  groups  are  recogniied-^ 
(a)  the  chronic  parenchymatous  nephritis,  which  follows  the  acute  attack  or 
comes  on  insidiously,  is  characterized  by  marked  dropsy,  and  post  riiorteni  by 
the  large  white  kidney.  In  the  later  stages  of  this  process  the  kidney  may  be 
smaller — a  condition  known  as  the  smull  white  kidney;  (h)  chronie  inter- 
stitial nephritis,  in  which  dropsy  is  not  common  and  the  cardio-vagcular 
changes  are  pronounced.  Delafield  recognizes  a  chronic  diffuse  nephritis 
with  exudation  and  a  chronic  productive  diffuse  nephritis  without  exudation, 
the  latter  corresponding  to  the  contracted  kidney  of  authors. 

The  amyloid  kidney  is  usually  spoken  of  as  a  variety  of  Bright's  disease, 
but  in  reality  it  is  a  degeneration  which  may  accompany  any  form  of  nephritia. 

1.  CHBONIC  PARENCHYMATOUS  NEPHRITIS 

(Chronic    Desquamative   and    Chronic    Tubal    Nephritis;    Chronic   Di^fm 
Nephritis  with  Exudation) 

Etiology. — In  many  cases  the  disease  follows  the  acute  nephritis  of  cold, 
scarlet  fever,  or  pregnancy.  More  frequently  than  is  usually  stated  the  disease 
has  an  insidious  onset  and  occurs  independently  of  any  acute  attack.  The 
fevers  may  play  an  important  role  in  certain  of  these  cases.  Rosenstein,  Bar- 
tels,  I.  E.  Atkinson,  and  Thayer  have  laid  special  stress  upon  malaria  as  a 
cause.  The  use  of  alcohol  is  believed  to  lead  to  this  form  of  nephritis.  In 
chronic  suppuration,  syphilis,  and  tuberculosis  the  diffuse  parenchymatous 
nephritis  is  not  uncommon,  and  is  usually  associated  with  amyloid  disease. 
Males  are  rather  more  subject  to  the  affection  than  females.  It  is  met  with 
most  commonly  in  young  adults,  and  is  by  no  means  infrequent  in  children 
as  a  sequence  of  scarlatinal  nephritis. 

Horbid  Anatomy. — Several  varieties  of  this  form  have  been  recognized. 
The  large  white  kidney  of  Wilks,  in  which  the  organ  is  enlarged,  the  capsule 
is  thin,  and  the  surface  white  with  the  stellate  veins  injected,  is  not  very  com- 
mon in  America.  On  section  the  cortex  is  swollen  and  yellowish  white  in 
color,  and  often  presents  opaque  areas.  The  pyramids  may  l>e  deeply  con- 
gested. On  microscopic  examination  it  is  seen  that  the  epithelium  is  gran- 
ular and  fatty,  and  the  tubules  of  the  cortex  are  distended,  and  contain  tube 
casts.  Hyaline  changes  are  also  present  in  the  epithelial  cells.  The  glomeruli 
are  large,  the  capsules  thickened,  the  capillaries  show  hyaline  changes,  and 
the  epithelium  of  the  tuft  and  of  the  capsule  is  extensively  altered.  The 
interstitial  tissue  is  everj^here  increased,  though  not  to  an  extreme  degree. 

The  second  variety  of  this  form  results  from  the  gradual  increase  in  the 
connective  tissue  and  the  subsequent  shrinkage,  forming  what  is  called  the 
small  white  kidney  or  the  pale  granular  kidney.  It  is  doubtful  whether  this 
is  always  preceded  by  the  large  white  kidney.     Some  observers  hold  that  it 
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may  be  a  primary  independent  form.  The  capsule  is  thickened  and  the  sur- 
face is  rough  and  granular.  On  section  the  resistance  is  greatly  increased, 
the  cortex  is  reduced  and  presents  numerous  opaque  white  or  whitish  yellow 
foci,  consisting  of  accumulations  of  fatty  epithelium  in  the  convoluted  tu- 
bules. This  combination  of  contracted  kidney  with  the  areas  of  marked  fatty 
degeneration  has  given  the  name  of  small  granular  fatty  kidney  to  this  form. 
The  interstitial  changes  are  marked,  many  of  the  glomeruli  are  destroyed, 
the  degeneration  of  epithelium  in  the  convoluted  tubules  is  widespread,  and 
the  arteries  are  greatly  thickened. 

Belonging  to  this  chronic  tubal  nephritis  is  a  variety  known  as  the  chronic 
hwmorrhagtc  nephritis,  in  which  the  organs  are  enlarged,  yellowish  white  in 
color,  and  in  the  cortex  are  many  brownish  red  areas,  due  to  hemorrhage  into 
and  about  the  tubes.  In  other  respects  the  changes  are  identical  with  those 
in  the  large  white  kidney. 

Of  changes  in  the  other  organs  the  most  marked  are  thickening  of  the 
blood  vessels  and  hypertrophy  of  the  left  heart. 

Symptoms. — Following  an  acute  nephritis,  the  disease  may  present,  in  a 
modified  way,  the  symptoms  of  that  affection.  In  many  cases  it  sets  in  in- 
sidiously, and  after  an  attack  of  dyspepsia  or  a  period  of  failing  health  and 
loss  of  strength  the  patient  becomes  pale,  and  puffiness  of  the  eyelids  or  swol- 
len feet  are  noticed  in  the  morning. 

The  symptoms  are  as  follows:  The  urine  is,  as  a  rule,  diminished  in 
quantity,  averaging  500  c.  c,  often  scanty.  It  has  a  dirty  yellow,  sometimes 
smoky,  color,  and  is  turbid  from  the  presence  of  urates.  On  standing,  a 
heavy  sediment  falls,  in  which  are  found  numerous  tube  casts  of  various  forms 
and  sizes,  hyaline,  both  large  and  small,  epithelial,  granular,  and  fatty  casts. 
Leucocytes  are  abundant;  red  blood-corpuscles  are  frequently  met  with,  and 
epithelium  from  the  kidneys  and  pelves.  The  albumin  is  abundant  and  may 
be  from  4  to  6  per  cent.  It  is  more  abundant  in  the  urine  passed  during  the 
day.  The  specific  gravity  may  be  high  in  the  early  stages — from  1.020  to 
1.025,  even  1.040 — though  in  the  later  stages  it  is  lower.  The  urea  is  always 
reduced  in  quantity.  As  the  case  improves  from  5  to  6  litres  of  urine  a  day 
may  be  voided. 

Dropsy  is  a  marked  and  obstinate  symptom  of  this  form  of  Bright's  dis- 
ease. The  face  is  pale  and  puffy,  and  in  the  morning  the  eyelids  are  oede- 
matous.  The  anasarca  is  general,  and  there  may  be  involvement  of  the  serous 
sacs.  In  these  chronic  cases  associated  with  large  white  kidney  there  is  often 
a  distinctive  appearance  in  the  face;  the  complexion  is  pasty,  the  pallor 
marked,  and  the  eyelids  are  oedematous.  The  dropsy  is  peculiarly  obstinate. 
Frapmic  symptoms  are  common,  though  convulsions  are  perhaps  less  frequent 
than  in  the  interstitial  nephritis. 

The  tension  of  the  pulse  is  usually  increased;  the  vessels  ultimately  become 
stiff  and  the  heart  hypertrophied,  though  there  are  instances  of  this  form  of 
nephritis  in  which  the  heart  is  not  enlarged.  The  aortic  second  sound  is 
accentuated.  Retinal  changes,  though  less  frequent  than  in  the  chronic  in- 
terstitial nephritis,  occur  in  a  considerable  number  of  cases. 

Oastro-intestinal  sjrmptoms  are  common.  Vomiting  is  frequently  a  dis- 
tressing and  serious  symptom,  and  diarrhoea  may  be  profuse.  Ulceration  of 
the  colon  may  occur  and  prove  fatal. 
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It  is  sometimes  impossible  to  determine,  even  by  the  most  careful  exami- 
nation of  the  urine  or  by  analysis  of  the  symptoms,  whether  the  condition  of 
the  kidney  is  that  of  the  large  white  or  of  the  small  white  form.  In  CMe?, 
however,  which  have  lasted  for  several  years,  with  the  progressive  increase  in 
the  renal  connective  tissue  and  the  cardio-vascular  changes,  the  clinical  j)ic- 
ture  may  approach,  in  certain  respects,  that  of  the  contracted  kidney.  The 
urine  is  increased,  with  low  specific  gravity.  It  is  often  turbid,  may  contain 
traces  of  blood,  the  tube  casts  are  numerous  and  of  everj'  variety  of  form  and 
size,  and  the  albumin  is  abundant.  Dropsy  is  usually  present,  though  not  w 
extensive  as  in  the  early  stages. 

Frognous. — The  prognosis  is  extremely  grave.  In  a  case  which  has  per- 
sisted for  more  than  a  year  recovery  rarely  takes  place.  Death  is  caiis?<l 
either  by  great  effusion  with  oedema  of  the  lungs,  by  uraemia,  or  by  secondan 
inflammation  of  the  serous  membranes.  Occasionally  in  children,  even  when 
the  disease  has  persisted  for  two  years,  the  symptoms  disappear  and  recovery 
takes  place. 

Treatment — Essentially  the  same  treatment  should  be  carried  out  as  in 
acute  Bright's  disease.  Milk  or  buttermilk  should  constitute  for  a  time  the 
chief  article  of  food.  Later  more  food  may  be  allowed,  oysters,  fresh  vege- 
tables, and  fruit.  The  dropsy  should  be  treated  by  the  hot  baths,  and  a  salt- 
free  diet.  Iron  preparations  should  be  given  when  there  is  marked  anamia. 
It  is  to  be  remembered  that  the  pallor  of  the  face  may  not  be  a  good  indei  of 
the  blood  condition.  The  acetate  of  potash,  digitalis,  and  diuretin  are  useful 
in  increasing  the  flow  of  urine.  Basham's  mixture  given  in  plenty  of  water 
will  be  found  beneficial. 


2.    CHBONIC   INTERSTITIAL    NEPHBITIS 

(Secondary   Contracted   Kidney;    Bed    Granular   Kidney;   Gouty   Kidney; 
Arteriosclerotic  Kidney;  Senile  Kidney) 

Etiology  and  Morbid  Anatomy. — Selorosis  of  the  kidney  is  met  with 
(a)  as  a  sequence  of  the  large  white  kidnev,  forming  the  so-called  pale  gran- 
ular or  secondary  contracted  kidney:  (h)  a?  a  primary  independent  affection, 
the  red  granular  kidnoy:  (c)  as  a  sequence  of  arterio-sclerosis ;  and  (rf)  as 
a  senile  change. 

(a)  Skconpary  Form. — Tlie  small  white  kidney,  as  it  is  called,  has  al- 
ready Invn  dt^^ri!»ed  as  a  s<^«|i:ol  to  chronic  j^arenchymatous  nephritis. 

{h)  In  tbo  PKiMAKY  roiiM.  known  also  as  the  red  granular  kidney,  the 
organ  is  smaller  than  in  the  stvondarv  interstitial  nej»hritis,  the  capsule  is 
very  adherent,  the  granulations  small,  the  oriran  of  a  re«Mish  brown  color, 
the  cysts  numervMis,  tho  arttri.^s  yitv  solon.tio,  and  the  cortex  greatly  reducotl 
in  volume.  Tlie  oliiof  roiis^^ii  for  callini:  this  i»nirar}'  is  that  one  can  find  no 
history  of  previius  rtnal  distaso.  It  is  iv.ot  w::h  in  the  memlH?rs  of  goutj 
families,  and  t!ure  an.-  douVtltss  hon^iiiary  iRtiuonc*^  at  work,  for  Dickinson 
n^portoil  a  remarkaMe  fairi-y  ir.  which  this  iiU' rs!:tial  nephritis  occurred 
in  four  generations.  Syphilis,  a'.CTh.  ■.  an!  •vtnatinjr  are  mentioned  as  con- 
tributar}-  causes.  IahI  is  a  niro  oav.se  in  Ar..-  rioa.  hut  a  more  common 
cause  in  parts  of  Englanv!.     1:  is  Vy  n'^  nuans  always  easy  to  differentiate 
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ftween  the  secondary  and  the  primary  forms.  As  a  rule,  the  former  is  paler 
id  not  so  small.  Of  174  cases  of  chronic  interstitial  nephritis  from  my 
irds  which  came  to  autopsy,  in  79  the  combined  weight  of  the  kidneys  was 
out  300  grams,  in  57  cases  200  to  300  grams,  in  30  cases  150  to  200  grams, 
d  below  150  grams  in  8  cases  (Emerson).  Unilateral  nephritis  in  my  ex- 
rience  is  extremely  rare,  not  occurring  once  in  the  series. 

(c)  Arterio-sclebotio  Kidney. — ^This  is  not  necessarily  a  contracted 
Iney.  The  organ  is  very  hard,  red,  and  often  heavier  than  normal.  Of 
3  cases  from  my  wards,  studied  by  Emerson,  in  61  per  cent,  the  combined 
ight  was  above  300  grams,  and  in  only  6  per  cent,  was  it  below  200  grams, 
le  surface  may  be  smooth  or  the  capsule  only  slightly  thickened  and  ad- 
rent,  tearing  the  substance  very  little  as  it  is  stripped  off.  In  other  cases 
e  atrophy  is  in  spots,  affecting  certain  vascular  districts,  so  that  there  is 
large,  sunken^  deep  red  patch  on  the  surface,  or  one  pole  of  the  kidney  is 
runken,  or  the  process  is  general  in  both  kidneys,  but  the  resulting  con- 
iction  gives  a  warty  rather  than  a  granular  surface. 

{d)  In  the  senile  form,  met  with  in  the  aged,  the  organs  are  reduced  in 
«,  the  capsules  thickened  and  adherent,  the  pelvic  fat  much  increased,  both 
rtical  and  pyramidal  portions  uniformly,  wasted,  and  the  arteries  of  the 
dney  substance  very  prominent. 

Almost  invariably  associated  with  chronic  interstitial  nephritis  are  gen- 
ii arterio-sclerosis  and  hypertrophy  of  the  heart.  The  changes  in  the  ar- 
ies  will  be  described  elsewhere.  In  the  red  granular  kidney  the  left  ven- 
cle  is  specially  hypertrophied,  but  in  all  forms  the  heart  is  greatly  en- 
ged,  constituting  one  of  the  largest  forms  met  with.  In  many  cases  the 
«age  is  latent,  and  the  patients  die  of  apoplexy  or  of  acute  uraemia.  In 
?  arterio-sclerotic  form  death  is  more  commonly  cardiac,  and  the  condition 
the  kidneys  may  be  entirely  overlooked. 

Much  discussion  has  taken  place  as  to  the  association  of  hypertrophy  of 
?  heart  and  sclerosis  of  the  blood-vessels  with  the  renal  changes.  A  com- 
?te  solution  of  the  many  problems  has  scarcely  yet  been  offered.  Briefly, 
»re  are  two  views — the  mechanical  and  the  chemical.  Dating  from  the  time 
Bright  it  was  thought  that  the  heart  had  greater  difficulty  in  driving  the 
pure  blood  through  the  capillary  system.  Traube  held  that  the  oblitera- 
n  of  a  large  number  of  capillary  territories  in  the  kidney  raised  the  arterial 
wiire  and  in  this  way  led  to  hypertroj)hy  of  the  heart.  In  explanation 
ihv  muscular  hypertrophy  of  the  walls  of  the  smaller  arteries  George  John- 
i  introduced  the  view  of  a  stop-cock  action  of  these  vessels  under  the  in- 
ence  of  irritating  ingredients  in  the  blood.  The  mechanical  view  was 
is  put  by  Cohnheim.  The  activity  of  the  circulation  through  the  kidneys 
any  moment  does  not  dej)end  upcm  the  need  of  these  organs  for  blood, 
:  solely  upon  the  amount  of  material  for  the  urinary  secretion  existing  in 
'  blood.  When  parts  of  both  kidnovs  have  undergone  atrophy,  tlie  blood 
V  in  the  parts  remaining  must  be  as  great  as  it  would  have  bt^en  to  the 
ole  of  the  organs,  had  tlicy  been  intact;  but  in  order  that  such  a  quantity 
blood  should  pass  through  the  restricted  capillary  area  now  open  to  it  an 
•essive  pressure  is  necessary.  Tliis  can  be  brought  to  bear  only  by  the  exer- 
n  of  an  increased  force  on  the  j)art  of  the  left  ventricle  with  the  mainte- 
ice  of  a  corresponding  resistance  in  all  other  arterial  territories.    In  this 
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wfiy  both  the  high  arterial  prcgsiire  and  the  cardio-vascular  chfingf«  iirp  «• 
plained. 

Tho  chemical  view,  Tvhich  has  been  nmch  discussed  of  late,  supiMiseitlM 
production  (a)  by  the  kidneys,  (b)  by  the  supm-renal  glands,  of  iviliin 
prcfiBor  pubstanees.  So  far  as  the  kidney  is  concerned,  the  o\m*r\nU(ym  i^ 
by  no  means  in  accord.  Practically  we  know  only  that  the  kidney  <k>es  ooft- 
tain  8ul>iitanccg  cajjahlc  of  raising  the  blood-presgure.  According  to  BtDgcl 
those  so-called  rcnnin  preparations  act  in  a  manner  very  ditferent  Utm  *i^ 
renal  in.  In  chronic  interstitial  oephritis  there  is  often  hyperplasia  *>f  tfc 
cortical  suhb^tance  of  the  gupra-renals,  and  many  recent  writers  have  daimd 
to  have  discovered  in  the  blood  of  chronic  nephritics  an  increase  in  the  prcswr 
snhstances,  an  adrenalinamiia.  Through  their  intluence,  from  one  or  liotliof 
these  sources,  the  hlood*pressnre  is  raiscfl,  with  the  inevitable  sequeoee  ol 
hy]»ertTophy  of  the  livart  and  sclerosis  of  the  arteries.  As  already  meotioDi'd, 
the  question  is  still  under  diBcussiom 

Symptoms. — JIany  cases  are  latent,  and  are  not  recognized  until  the  ^ 
currtnre  cif  one  of  the  serious  or  fatal  complications.  Even  an  advanced  ^r«fc 
of  contracted  kidney  may  be  coiM|iatible  with  great  mental  and  Kudily  actititt. 
Hiere  may  have  l>een  no  i^yTuptoms  whatever  to  suggest  to  the  paiieoi  ik 
existence  of  a  serious  malady.  In  other  cases  the  general  health  is  di^turbei 
The  patient  complains  of  lafc^situde,  is  slee|>le8s,  has  to  get  up  at  night  *o 
micturate;  the  digestion  is  disordered,  the  tongue  is  furred;  there  ar^  com- 
plaints of  headache,  failing  vision,  and  lireathlessness  on  exertiom 

So  complex  and  varied  is  the  clinical  picture  of  chroqic  Bright'd  Aise^ 
that  it  will  be  best  to  consider  the  symptoms  under  the  various  systemg. 

Urinary  Systkm. — In  the  small  contrnctpd  kidney  polynria  is  curaroOffl* 
FreqiK'ntly  the  patient  has  to  get  up  two  or  three  times  during  the  ni^'lit  tfl 
emjity  tlie  bladder,  and  there  is  increased  thirst.  It  is  for  these  sj'mpuuni 
occasionally  that  relief  is  sought.  And  yet  in  many  ca»es  with  very  flniH 
kidneys  this  feature  baa  not  been  iiresent,  A  careful  study  of  the  ca^es  fr^ 
my  wards,  of  the  urine  and  the  anatomical  condition,  showed  that  iilrufltf 
no  parallelism  couhl  l>e  ma<!e  lietween  the  weight  of  the  kidney,  its  apptt^ 
ance,  and  the  nriue  it  secreted  before  death*  Of  the  174  cases  with  lutopJt* 
in  almost  a  third  the  renal  changes  were  so  slight  that  the  nephritis  was  w*l 
mentioned  m  a  part  of  the  clinical  diagnosis  (Emerson),  The  color  of  ik 
urine  is  a  light  yellow,  and  the  sfsecifie  gravity  ranges  from  1,005  to  l,Oli 
Persistent  low  specific  gravity  is  one  of  the  most  constant  and  important  !«- 
turoB  of  the  disease.  Traces  of  albumin  are  found,  but  may  be  absent  nt  time** 
particularly  in  the  early  morning  urine.  It  is  often  simply  a  slight  cloufliae^' 
and  may  be  apparent  only  with  the  more  delicate  tests.  The  sediment  is  jicantj. 
and  in  it  a  few  hyaline  or  granular  casts  are  found.  The  quantity  of  the  wl»^ 
constituents  of  the  urine  is,  as  a  nde,  diminished,  though  in  some  lastafiw* 
the  urea  n^ay  be  excreted  in  full  amount.  In  attacks  of  dyspepsia  or  Itn"^* 
cbitis,  or  in  the  later  stages  wIil'u  the  heart  fails,  the  quantity  of  albuniia  m*/ 
be  greatly  increased  and  the  urine  diininisbed.  Occasionally  blooJ  occtii* 
in  the  nrine,  and  there  may  even  lie  bicuuituria  (S.  \Vt»st).  Slight  leakif* 
represented  by  the  constant  presence  of  a  few  red  cells,  may  be  present  «"? 
in  the  disease  and  persist  for  years.  In  the  atifvw'^rh'roitr  form  the  tjua^ 
tity  of  urine  is  normal^  or  reduced  rather  than  increased;  the  specific  pititj 
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\  normal  or  liigh,  the  color  of  t!ie  urine  is  good,  and  there  are  hyaline  and 
Dely  granular  cslsI^.  The  amount  of  albuniin  varies  greatly  with  the  food 
tid  exercise,  and  is  usually  much  in  excess  of  that  seen  with  the  contracted 
idneyg,  and  docs  not  show  so  often  the  alhumin  free  intervals  of  that  form, 
ko  it  is  more  common  to  find  albumin  without  casts,  while  in  the  eontracted 
idoey  casts  may  occur  without  albumin. 

Circulatory  System, — The  pulse  is  hard,  the  tension   increased,  and 

le  vessel  wall,  as  a  rule,  thickened.     As  already  mentioned,  a  distinction 

nist  tie  made  between  increased  tension  and  thickeninsr  of  the  arterial  walL 

*lio  tension  may  be  plus  in  a  normal  vessel,  but  in  chronic  B right's  disease 

|t  is  more  common  to  have  increased  tension  in  a  stiff  artery. 

A  pnlse  of  increased   tension  has  the  followin^:  characters :     It  is  hard 

d  incompressible,  requiring  a  good  deal  of  force  to  overcome  it;  it  i&  per- 

latent,  and  in  the  intervals  between  the  beats  the  vessel  feels  full  and  can 

Tolled  beneath  the  finger.     Tliese  characters  may  He  present  in  a  vessel 

le  walls  of  which  are  little,  if  at  all,  increased  in  thickness.     To  estimate 

i€  latter  the  pulse  wave  shoxdd  be  obliterated  in  the  radial,  and  the  vessel 

arallielt  beyond  it.     In  a  perfectly  normal  vessel  the  arterial  coats,  under 

fhm  circumstancea,  can  not  be  differentiated  from  the  surrounding  tissue ; 

bliereas,  if  thickened,  the  vessel  can  be  rolled  lieneath  the  finger.     Persistent 

lii^h  blood  pressure  is  one  of  the  earliest  and  most  important  symptoms  of 

abtergtitial  nephritis.     During  the  disease  the  pressure  may  rise  to  250  mou 

©rpven  300  mm.    With  dropsy  and  cardiac  dilatation  the  pressure  may  fall, 

fcut  Dot  necessarily.     The  cardiac  features   are  equally    important,   though 

often  less  obvious.    Hypertrophy  of  the  left  ventricle  occurs  to  overcome  the 

^wistance  offered  in  the  arteries.     The  enlargement  of  the  heart  ultimately 

Wnneg  more  general.    The  apex  is  displaced  downward  and  to  the  left ;  the 

pulse  is  forcible  and  may  be  heaving.     In  elderly  persons  with  emphysema 

le  displacement  of  the  apex  may  not  be  evident.    The  first  sound  at  the  apex 

be  duplicated  ;  more  commonly  the  second  sound  at  the  aortic  cartilage 

lutuated,  a  very  characteristic  sign  of  increased  tension.    The  sound  in 

tth-eme  cases  may  have  a  bell-like  quality.    In  many  cases  a  systolic  murmur 

l^dopg  at  the  apex,  probably  as  a  result  of  relative  insufficiency.     It  may 

^  Imid  and  transmitted  to  the  axilla.     Finally  the  hypertropliy  fails,  the 

^rt  liecomes  dilated,  gallop  rh}ihm  is  present,  and  the  general  condition  is 

hat  of  a  chronic  heart-lesion.     In  the  arterio-sclerotic  form  the  picture  may 

P^  cardiac  from  beginning  to  close — dyspncca  and  signs  of  dilated  heart. 

f     Respiiiatory  Rystem. — Sudden  cede  ma  of  the  glottis  may  occur*     Effu- 

Ion  into  the  pleurae  or  sudden  cedema  of  the  lungs  may  prove  fatal.     Acute 

JeuriFy  and  pneumonia  are  not  uncommon.     Bronchitis  is  a  frequent  accom- 

ftniment,  particularly  in  the  winter.    Sudden  attacks  of  oppressed  breathing, 

iftrticularly  at  night,  are  not  infrequent.     This  is  often  a  ura?mic  symptom, 

^i  h  sometimes  cardiac.    The  patient  may  sit  up  in  bed  and  gasfi  for  breath, 

i  ia  true  asthma,    Cheyne-Stokes  breathing  may  be  present,  most  commonly 

&ward  the  close,  but  the  patient  may  be  walking  about  and  even  attending  to 

^is  oceupaliom 

BmESTiYK  System. ^DvsiM'psi a  and  loss  of  appetite  are  common.  Severe 
tid  uncontrollable  vomiting  may  be  the  first  symptom.  This  is  usually  re- 
larded  as  a  manifestation  of  uraemia,  but  it  may  occur  without  any  other 
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way  both  the  high  arterial  pressure  and  the  cardio-vascular  changes  tre  ex- 
plained. 

The  chemical  view,  which  has  been  randh  discussed  of  late,  supposes  the 
production  (a)  by  the  kidneys,  (b)  by  the  supra-renal  glands,  of  certiin 
pressor  substances.  So  far  as  the  kidney  is  concerned,  the  observations  tie 
by  no  means  in  accord.  Practically  we  know  only  that  the  kidney  does  con- 
tain substances  capable  of  raising  the  blood-pressure.  According  to  Bingel 
those  so-called  rennin  preparations  act  in  a  manner  very  different  from  ad- 
renalin. In  chronic  interstitial  nephritis  there  is  often  hyperplasia  of  the 
cortical  substance  of  the  supra-rcnals,  and  many  recent  writers  have  claimed 
to  have  discovered  in  the  blood  of  chronic  nephritics  an  increase  in  the  pressor 
substances,  an  adrenalinaemia.  Through  their  influence,  from  one  or  both  of 
these  sources,  the  blood-pressure  is  raised,  with  the  inevitable  sequence  of 
hypertrophy  of  the  lieart  and  sclerosis  of  the  arteries.  As  already  mentioned, 
the  question  is  still  under  discussion. 

Symptoms. — Many  cases  are  latent,  and  are  not  recognized  until  the  o^ 
curronce  of  one  of  the  serious  or  fatal  complications.  Even  an  advanced  grade 
of  contracted  kidney  may  be  compatible  with  great  mental  and  bodily  activity. 
There  may  have  been  no  symptoms  whatever  to  suggest  to  the  patient  the 
existence  of  a  serious  malady.  In  other  cases  the  general  health  is  disturbed. 
The  patient  complains  of  lassitude,  is  sleepless,  has  to  get  up  at  night  to 
micturate ;  the  digestion  is  disordered,  the  tongue  is  furred ;  there  are  com- 
plaints of  headache,  failing  vision,  and  breathlessness  on  exertion. 

So  complex  and  varied  is  the  clinical  picture  of  chroAic  Bright's  disease 
that  it  will  be  best  to  consider  the  symptoms  under  the  various  systems. 

Urinary  System. — In  the  sinall  contracted  kidney  polyuria  is  common. 
Frequently  the  patient  has  to  get  up  two  or  three  times  during  the  night  to 
empty  the  bladder,  and  there  is  increased  thirst.     It  is  for  these  symptoms 
occasionally  that  relief  is  sought.     And  yet  in  many  cases  with  very  small 
kidneys  this  feature  has  not  been  present.    A  careful  study  of  the  cases  from 
my  wards,  of  the  urine  and  the  anatomical  condition,  showed  that  almost 
no  parallelism  could  be  made  between  the  weight  of  the  kidney,  its  appear- 
ance, and  the  urine  it  secreted  before  death.     Of  the  174  cases  with  autopsy, 
in  almost  a  third  the  renal  changes  were  so  slight  that  the  ne])hriti8  was  not 
mentioned  as  a  part  of  the  clinical  diagnosis  (Emerson).    The  color  of  the 
urine  is  a  light  yellow,  and  the  specific  gravity  ranges  from  1.005  to  1.012. 
Persistent  low  specific  gravity  is  one  of  the  most  constant  and  important  fu- 
tures of  the  disease.    Traces  of  albumin  are  found,  but  may  be  absent  at  times, 
particularly  in  the  early  morning  urine.    It  is  often  simply  a  slight  cloudiness, 
and  may  be  api)arent  only  with  the  more  delicate  tests.  The  sediment  is  scanty, 
and  in  it  a  few  hyaline  or  granular  casts  are  found.    The  quantity  of  the  solid 
constituents  of  the  urine  is,  as  a  rule,  diminished,  though  in  some  instances 
the  urea  may  be  excreted  in  full  amount.     In  attacks  of  dys])epsia  or  bron- 
chitis, or  in  the  later  sta<z(^s  when  the  heart  fails,  the  cpiantity  of  albumin  may 
be  greatly  increased  and  the  urine  diminished.     Occasionally  blood  occurs 
in  the  urine,  and  there  may  even  l)e  hieniaturia  (S.  West).     Slight  leakages 
represented  by  the  constant  })res<»nce  of  a  few  red  cells,  may  be  present  early 
in  the  disease  and  })ersist  for  years.     In  the  artcrio-sclerotic  form  the  qum- 
tity  of  urine  is  normal,  or  reduced  rather  than  increased;  the  specific  grtritf 
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,0  albmnin  except  in  intercurrent  attacks;  the  s^-mptoms  are  cardiac  rather 
ifln  renal  or  cerebral;  the  ocular  changes  are  ba?niorrhagiCj  not  the  true 
himiinuric  retinitis 

Prognosis. -^^riironic  Bright's  disease  is  an  incurable  alTcction,  and  the 
totoinical  conditions  on  which  it  depends  are  quite  as  much  beyond  the  reach 
of  medicines  as  wrinkled  skin  or  gray  hair.  Interstitial  nephritis,  luiwever, 
11  compatible  with  the  enjoynient  of  life  for  many  years,  and  it  is  now  uni- 
versally recognized  that  increased  tension,  thickening  of  the  arterial  walls, 
and  polyuria  with  a  small  quantity  of  all>umin,  neither  doom  a  man  to  death 
witliin  a  short  time  nor  necessarily  interfere  with  the  pursuits  of  an  active 
life  so  long  aa  proper  care  be  taken.  I  know  patients  who  have  had  high 
"ti?ii?ion  and  a  little  alhomin  in  the  urine  with  hyaline  easts  for  ten,  twelve, 
or  even  fifteen  years.  Serious  indieations  are  the  occurrence  of  uraDniic  symp- 
tom!*, dilatation  of  the  heart,  the  onset  of  serous  elfysions,  the  onset  of  Cheyne- 
Stokes  breathing,  persistent  vomiting,  and  diarrhcea.  The  plionolsidphuncjA- 
thalcin  test  gives  valnahle  infornuition  as  to  the  functional  capacity  of  the 
kidneys  and  is  a  nuiterial  aid  in  jtrognosis. 

Treatment.— Patients  without  local   indications  or  in   whom  the  condi- 

I'tiuD  has   been  accidentally  discovered   should   m   regulate   their  lives  as  to 

throw  the  least  possilile  strain  upon  heart,  arteries,  and  kidneys.    A  quiet  life 

titkut  mental  worry,  with  gentle  hut  not  excessive  exercise,  and  residence 

in  an  equalJe  climate,  should  be  recommended.     In  addition  they  should  he 

|.told  to  keep  the  bowels  regular,  the  akin  active  by  a  daily  t<*pid  bath  with 

friction,  and  the  urinary  secretion  free  by  drinking  daily  a  definite  amount 

I «( either  dis^tilled  water  or  some  pleasant  mineral  water.     Alcohol  should  be 

I  strictly  prohibited.     Tea  and  cotTee  are  allowable, 

,      The  diet  sViould  Ijc  li«;ht  and  nouritshing,  ami  the  patient  should  be  warned 
jjiot  to  eat  excessively,  and  not  to  take  meat  more  than  once  a  day.     Care  in 
food  and  drink  is  probably  the  most  important  element  in  the  treatment  of 
tiiese  early  cases. 

[  A  patient  in  good  circumstances  may  be  urged  to  go  away  during  the 
1  tiiitpr  months,  or,  if  necessar}-,  to  move  altogether  t^  a  warm  equable  climate, 
jlike  that  of  Southern  California.  Tliere  is  no  doubt  of  the  value  in  these 
jotees  of  removal  from  the  changeable,  irregular  weatlier  which  prevails  in  the 
itonperate  regions  from  November  until  April. 

At  this  period  medicines  are  not  rei]uired  unless  for  certain  special  symp- 
Mm.  Patients  derive  much  benefit  from  an  annual  visit  to  certain  mineral 
jBpringB,  such  as  Poland,  Bedford,,  Saratoga,  in  America,  and  Vichy  and 
Mh'Th  in  Europe.  Mineral  w^aters  have  no  curative  intluenee  upon  chronic 
jBright^s  disease;  they  simply  help  the  interstitial  eirculatir>n  and  keep  the 
drains  flushed.  In  this  early  stage,  when  t!ie  patient's  condition  iy  good, 
tte  tension  not  high*  and  the  qnantity  of  albumin  small,  medicines  are  not 
Micat«^d,  since  no  remedies  are  known  to  have  the  slightest  influence  upon 
.th«  progress  of  the  disease.  Sooner  or  later  bymptoms  arise  wdiich  demand 
^^atnient.     Of  these  the  following  are  the  most  important: 

(a)  Greatly  Increased  Arhnal  TeuMotK — It  is  to  be  remembered  that  a 
^rtain  increase  of  tension  is  not  only  necessary  Imt  unavoidatjlo  in  chronic 
*n^ht's  disease,  and  probably  the  most  serious  danger  is  too  g^reat  lowering 
W  the  blood   tension.     The  happy  medium    nmst  be  sought   betw^een  such 
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heightened  tension  as  throws  a  serious  strain  upon  the  heart  aod  risb  rap- 
ture of  the  vessels  and  the  low  tension  which,  tinder  these  ciicumstaTunk 
is  specially  liable  to  be  Jissociatud  with  serouB  cffufiionB.  In  castas  with  j^t- 
giptcnt  high  tension  the  diet  should  be  light,  an  oceasioaal  saline  purge  should 
he  given,  and  sweating  promoted  by  means  of  hot  air  or  the  hot  liatlu  U 
these  nu'asures  do  not  suttice,  nitroglycerin  may  be  tried,  lieginning  ritti  I 
minim  of  tlie  l-|>er-cent.  solution  throe  times  a  day,  and  graduatly  increaan^ 
the  done  if  necessary.  Patients  vary  so  much  in  suseeptihility  to  this  dnt? 
that  in  each  case  it  must  be  tested,  the  linjit  of  dosage  U*ing  that  at  which 
the  patient  experiences  the  physiological  effect.  As  much  as  10  minims  of 
the  l*per-ccnt.  solution  may  be  given  three  times  a  day.  In  raany  cas«  1 
have  giv(4i  it  in  much  larger  do&es  for  wT-eks  at  a  time,  I  have  never  aem 
any  ill  effects  from  it.  If  the  dose  is  excessive  the  patients  complain  at  am 
of  flustniig  or  headache.  Its  use  may  be  kept  up  for  six  or  seven  weeb.  then 
8to]j]>t'd  for  a  week  and  resumed.  Its  value  is  seen  not  only  in  the  retlurtiaii 
of  tlie  tension,  but  also  in  the  striking  manner  in  w^hich  it  relieves  tht^  hcid- 
ache,  dizziness,  and  dyspntca.  The  sodium  nitrite  may  be  given  in  do^^  of 
grs.  ii-v  (0.13  to  0.3  gm,)  three  times  a  day. 

(h}  More  or  less  attwtnm  is  present  in  advaaeed  cases,  and  is  best  aA 
by  the  use  of  iron.  Weir  ^litehell,  who  has  had  a  imii|ue  experience  in  ttP 
tain  forms  of  chronic  Bright's  disease,  gives  the  tinctyre  of  the  percblnridi^of 
iron  in  large  doses — from  half  a  drachm  to  a  drachm  three  times  a  day.  H<" 
thinks  that  it  not  only  benefits  the  aniiemia,  but  that  it  also  is  an  importaflt 
means  of  reducing  the  arterial  tension. 

(r)  Many  patients  with  Bright's  disease  present  themselves  for  tT«t* 
ment  witli  signs  of  cardiac  dilatation ;  there  is  a  gallop  rhythm  or  the  heart* 
sounds  have  a  fetal  character,  the  breath  is  short,  the  urine  scanty  and  higblf 
albuminous,  and  there  are  signs  of  local  dropgy.  In  these  eases  the  treatment 
must  be  directed  to  the  heart,  A  morning  dose  of  salts  or  calomel  may  be 
given,  and  digitalis  in  10-minim  doses,  tliree  or  four  times  a  day,  Stryehmi 
may  be  used  with  benefit  in  this  condition.  In  some  instances  other  cardiac 
touics  may  be  nucessary,  but  as  a  ruk-  the  digitalis  acts  promptly  and  well. 

(tl)  Ur(Emic  iSiimptoms. — ^Even  before  marked  manifestations  are  presrnt 
there  may  he  extreme  restlessness,  mental  wandering,  a  heavy,  foul  brtath, 
and  a  coated  tongue.  Headaelie  is  not  often  comj>lained  of,  though  intc»« 
frontal  headache  may  be  an  early  s}Tnptora  of  uraemia.  In  this  conditioo, 
too,  the  patient  may  complain  of  palpitation,  feelings  of  numbness,  and  some- 
times nocturnal  crQm|>s,  For  these  syroptoms  the  saline  purgative*  should 
be  ordered,  and  hot  baths,  so  as  to  induce  copious  sweating.  Graudin  stttcs 
that  irrigation  of  the  bowel  with  water  at  a  temperature  from  1*20*  to  150* 
is  most  useful.  Nitroglycerin  also  may  be  used  to  reduce  the  tension*  Fw 
the  unemic  convulsions*  if  severe,  inhalations  of  chloroform  may  be  iwei  If 
thi'  patient  is  robust  and  full-bloodi'ci  from  12  to  20  ounces  of  blood  ahould 
be  removed.  The  patient  should  be  freely  sweated,  and  if  the  conFulsioo* 
tend  to  recur  eld  oral  may  be  given,  either  by  the  mouth  or  per  rectum,  of* 
better  still,  morphia.  Urfemic  coma  must  be  treated  by  active  purgatitio, 
and  sweating  should  be  promott-d  by  the  use  of  pilocarpine  or  the  hiX  baA 
For  the  restlessness  and  delirium  morphia  is  indis|Hmsahle.  Sincr  iti  wiofl*' 
mendation  in  uroemic  states  some  }'ears  ago,  by  Stephen  MaeKeniie,  1  h*^ 
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used  this  remedy  extensively  and  can  speak  of  its  great  value  in  these  cases. 
I  have  never  seen  ill  eflfects  or  any  tendency  to  coma  follow.  It  is  of  special 
nlue  in  the  dyspnoea  and  Cheyne-Stokes  breathing  of  advanced  arterio-scle- 
lOffls  with  chronic  ursemia. 

Surgical  Treatment. — Edebohls  introduced  the  operation  of  decap- 
gultation  of  the  kidneys  in  Bright's  disease  in  order  to  establish  new  vas- 
cular connections,  and  so  influence  the  nutrition  and  work  of  the  organs.  In 
his  work  records  are  given  of  72  cases ;  7  died  within  two  weeks,  22  died  at 
periods  more  or  less  remote,  3  disappeared  from  observation,  and  40  were 
known  to  be  living — one  eleven  years  and  eight  months  after  the  operation. 
As  Edebohls  said  the  difficult  thing  to  determine  is  the  existence  of  chronic 
Bright's  disease  before  operation.  No  case  should  be  regarded  as  such  on  the 
urine  examination  alone.  The  cardio-vascular  condition  and  the  retinae 
should  be  studied.  There  is  probably  a  small  group  of  suitable  cases — ^the 
subacute  and  chronic  forms  which  follow  the  acute  infections — in  which  the 
outlook  is  hopeless  from  medical  treatment. 

vm.  autloid  disease 

Amyloid  (lardaceous  or  waxy)  degeneration  of  the  kidneys  is  simply  an 
event  in  the  process  of  chronic  Bright's  disease,  most  commonly  in  the  chronic 
parenchymatous  nephritis  following  fevers,  or  of  cachectic  states.  It  has  no 
claim  to  be  regarded  as  one  of  the  varieties  of  Bright's  disease.  The  affection 
of  the  kidneys  is  generally  a  part  of  a  widespread  amyloid  degeneration  oc- 
curring in  prolonged  suppuration,  as  in  disease  of  the  bone,  in  syphilis,  tu- 
berculosis, and  occasionally  leukaemia,  lead  poisoning,  and  gout.  It  varies 
curiously  in  frequency  in  different  localities. 

Anatomically  the  amyloid  kidney  is  large  and  pale,  the  surface  smooth, 
»nd  the  venae  stellatae  well  marked.  On  section  the  cortex  is  large  and  may 
8how  a  peculiar  glistcping,  infiltrated  appearance,  and  the  glomeruli  are  very 
distinct.  The  pyramids,  in  striking  contrast  to  the  cortex,  are  of  a  deep  red 
color.  A  section  soaked  in  dilute  tincture  of  iodine  shows  spots  of  a  walnut 
or  mahogany  brown  color.  The  Malpighian  tufts  and  the  straight  vessels  may 
be  most  affected.  In  lardaceous  disease  of  the  kidneys  the  organs  are  not 
always  enlarged.  They  may  be  normal  in  size  or  small,  pale,  and  granular. 
The  amyloid  change  is  first  seen  in  the  Malpighian  tufts,  and  then  involves 
the  afferent  and  efferent  vessels  and  the  straight  vessels.  It  may  be  confined 
entirely  to  them.  In  later  stages  of  the  disease  the  tubules  are  affected,  chief- 
ly the  membrane,  rarely,  if  ever,  the  cells  themselves. 

Symptoms. — The  renal  features  alone  may  not  indicate  the  presence  of 
this  degeneration.  Usually  the  associated  condition  gives  a  hint  of  the  nature 
)f  the  process.  The  urine,  as  a  rule,  shows  important  changes;  the  (juantity 
B  increased,  and  it  is  pale,  clear,  and  of  low  sj)ecific  gravity.  The  albumin  is 
isually  abundant,  but  it  may  be  scanty,  and  in  rare  instances  absent.  Pos- 
ribly  the  variations  in  the  situation  of  the  amyloid  changes  may  account  for 
:his,  since  albumin  is  less  likely  to  be  present  when  the  change  is  confined  to 
:he  vasa  recta.  In  addition  to  ordinary  albumin  globulin  may  be  present. 
rhe  tube  casts  are  varial)lo,  usually  hyaline,  often  fatty  or  finely  granular. 
Occasionally  the  amyloid  reaction  can  be  detected  in  the  hyaline  casts.    Dropsy 
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is  present  in  many  instances^  particularly  when  there  is  much  ancmit  or 
profound  cachexia.  It  is  not,  however^  an  invariahle  symptom,  and  there 
are  cases  in  which  it  does  not  develop.  Diarrhoea  is  a  common  accompani- 
ment. 

Increased  arterial  tension  and  cardiac  hypertrophy  are  not  usually  pr^ 
ent,  except  in  those  cases  in  which  amyloid  degeneration  occurs  in  the  8«y 
ondary  contracted  kidney;  under  which  circumstances  there  may  be  uramu 
and  retinal  changes,  which,  as  a  rule,  are  not  met  with  in  other  forma. 

Diagnosis. — ^By  the  condition  of  the  urine  alone  it  is  not  possible  to  Ie^ 
ognize  amyloid  changes  in  the  kidney.  Usually,  however,  there  is  no  diffi- 
culty, since  the  Bright's  disease  comes  on  in  association  with  sjrphilis.  pro- 
longed suppuration,  disease  of  the  bone,  or  tuberculosis,  and  there  is  efidence 
of  enlargement  of  the  liver  and  spleen.  A  suspicious  circumstance  is  the 
existence  of  polyuria  with  a  large  amount  of  albumin  in  the  urine  and  few 
casts,  or  when,  in  these  constitutional  affections,  a  large  quantity  of  clear, 
pale  urine  is  passed,  even  without  the  presence  of  albumin. 

The  prognosis  depends  rather  on  the  condition  with  which  the  nephritis  is 
associated.    As  a  rule  it  is  grave. 

IX.    PYELITIS 

{Consecutive  Nephritis;  Pyelonephritis;  Pyonephrosis) 

Definition. — Inflammation  of  the  pelvis  of  the  kidney  and  the  conditions 
which  result  from  it. 

Etiology. — Pyelitis  in  almost  all  cases  is  induced  by  bacterial  inTasion 
and  multiplication,  rarely  by  the  irritation  of  various  substances  such  as  tll^ 
pontine,  cubebs,  or  sugar   (diabetes).     Normally  the  kidney  can  eliminate 
without  harm  to  itself,  apparently,  various  bacteria  carried  to  it  by  the  blood- 
current  from  the  intestinal  tract  or  some  focus  of  infection ;  and  it  probahly 
becomes  infected  only  when  its  resistance  is  lowered,  as  a  result  of  some  gen- 
eral cause,  as  ansemia,  malnutrition,  or  intercurrent  disease,  or  of  some  local 
cause,  as  nephritis,  displacement,  congestion  due  to  pressure  of  neoplasm? 
upon  the  ureter,  twisted  ureter  (Dietl's  crisis),  or  of  operation,  or  when  the 
number  or  virulence  of  the  micro-organisms  is  increased.    These  same  factors 
probably  play  an  important  role  also  in  the  other  common  causes  of  pyelitis, 
ascending  infection  from  an  infected  bladder  (cystitis),  and  tuberculona  in- 
fection.    Other  causes  described  are  various  fevers,  cancer,  hydatids,  the  ova 
of  certain  parasites,  cold,  and  overexertion.    Calculus  seems  not  to  be  a  com- 
mon cause.    It  is  a  not  uncommon  complication  of  pregnancy  (French).    In 
T.  R.  Brown's  series  of  20  cases   the  colon  bacillus  was  obtained  7  times,  the 
tubercle  bacillus  G,  the  proteus  bacillus  4,  a  white  staphylococcus  twice,  while 
in  1  case  cultures  were  negative. 

Morbid  Anatomy. — In  tlie  early  stages  of  pyelitis  the  mucous  membrane 
is  turbid,  somewhat  swollen,  and  may  show  ecchymoses  or  a  grayish  pseudo- 
membrane.  The  urine  in  the  pelvis  is  cloudy,  and,  on  examination,  numbers 
of  epithelial  cells  are  8(»en. 

In  the  calculous  pyelitis  there  may  be  only  slight  turbidity  of  the  mem- 
brane, which  has  been  called  by  some  catarrhal  pyelitis.     More  commonly  the 
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■■H^MIlghexLed,  grayish  in  colon  ami  thick*  Fnder  these  circiinis^tfinces 
■trav^i&boit  always  more  or  less  dilatation  of  the  calyces  and  flattening  of 
thepapilte*  Following'  this  condition  tliere  may  be  (a)  extension  of  the  sup- 
purative process  to  the  kidney  itself,  forming  a  pyelonephritis;  (b)  a  |]jadiial 
dilatation  of  the  calyces  with  atrophy  of  the  kidney  substance,  and  finally  the 
production  of  the  condition  of  pyonephrosis,  in  which  the  entire  organ  is 
Tepresented  by  a  sac  of  pus  with  or  without  a  tliin  shell  of  renal  tissue,  (c) 
lifter  the  kidney  structure  has  been  destroyed  hy  suppuration,  if  the  obstruc- 
tion at  the  orifice  of  the  pelvis  persists,  the  fluid  portions  may  he  absorbed 
and  the  pus  become  inspissated,  so  that  the  organ  is  represented  by  a  series 
of  sacculi  containing  grayish,  putty  like  massea,  which  may  become  impreg- 
Jated  with  lime  salts. 

I  Tuberculous  pyelitis,  as  already  described^  usually  starts  upon  the  apices 
rfthe  pjTamids,  and  may  at  first  be  limited  in  extent.*  Ultimately  the  condi- 
tion produced  may  be  similar  to  that  of  calculous  pyelitis.  Pyonephrosis  is 
quite  as  frequent  a  sequence,  w^hile  the  final  transformation  of  the  pus  into 
»  putty-like  material  impregnated  witli  salts,  forming  the  so-called  scrofulous 
tidiiLT,  is  even  commoner. 

LThe  pyelitis  consecutive  to  cystitis  is  generally  bilateral,  and  the  kidneys 
Bometimes  involved,  forming  the  so-called  surgiad  kidneys — ^acote  sup- 
purative nephritis.  There  are  lines  of  suppuration  extending  along  the  pyra- 
niidg,  or  small  ahsceBses  in  the  cortex^  often  just  beneath  the  capsule;  or  there 
may  be  wedge  sliaped  abscesses.  The  pus  organisms  either  pass  up  the  tu- 
Anles  or,  as  Stevt-n  has  shown,  through  the  lymphatics. 
"  Symptoma*— The  forms  associated  with  the  fevers  rarely  cause  any  symp- 
tomg,  even  when  the  process  is  extensive.  In  mild  grades  there  is  pain  in  the 
Wk  or  tbere  may  be  tenderness  on  deep  pressure  on  the  alfeeted  side.  Tlie 
nriae,  turbid  and  containing  pus  cells,  some  niuciis,  and  occasional  red  blood* 
wllfi,  is  acid  or  alkaline,  depending  on  the  infecting  microbe;  usually  the  al- 
btmiimiria  is  of  higher  grade  comparatively  than  the  pyuria. 

Before  the  condition  of  pyuria  is  established  there  may  be  attacks  of  pain 
on  the  affected  side  (not  reaching  the  severe  agony  of  renal  colic),  rigors, 
high  fever,  and  sweats.  Under  these  circumstances  the  urine,  which  may 
liave  been  clear,  becomes  turbid  or  smoky  from  the  presence  of  bh>od,  and  may 
contain  large  numbers  of  mucus  cells  and  transitional  epithelium. 

The  statement  is  not  infrequently  made  that  the  epithelium  in  the  urine 
iD  pyelitis  is  distinctive  and  eharaeteristic.  This  is  erroneous,  as  may  be  read- 
ily demonstrated  hy  comparing  scrapings  of  the  mucosa  of  the  renal  pelvis  and 
of  the  bladder.  In  both  the  epithelium  belongs  to  what  is  called  the  transi- 
tional variety,  and  in  both  regions  the  same  conical,  fusiform,  and  irregidar 
cells  with  long  tails  are  found,  and  yet  in  pyelitis  more  of  these  tailed  cells 
<>cc!ir,  for  in  cystitis  one  must  often  search  long  for  them. 

Wbeu  the  pyelitis,  whether  calculous  or  tuberculous,  has  become  chronic 
™d  discharges,  the  symptoms  are; 

(a)  Pyuria. ^-The  pue  is  in  variable  amount,  and  may  be  intermittent, 
rhtis,  as  is  often  the  case  when  only  one  kidney  is  involved,  the  ureter  may  be 
l^iiijiorarily  blocked,  and  normal  urine  is  passed  for  a  time;  then  there  is  a 
»^dden  outflow  of  the  pent  up  pus  and  the  urine  becomes  purulent.  Coin- 
dent  with  this  retention,  a  tumor  mass  may  be  felt  on  the  aide  affected.  The 
47 
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pus  has  the  ordinary  characters^  but  the  transitional  epithelium  is  not  w 
abundant  at  this  stage  and  comes  from  the  bladder  or  from  the  pelvis  of  the 
healthy  side.  Occasionally,  in  rapidly  advancing  pyelonephritis,  portions  of 
the  kidney  tissue,  particularly  of  the  apices  of  the  pyramids,  may  slough  twiy 
and  appear  in  the  urine ;  or,  as  in  a  remarkable  specimen  shown  to  me  bv 
Tyson,  solid  cheesy  moulds  of  the  calyces  are  passed.  Casts  from  the  kidney 
tubules  are  sometimes  present.  The  reaction  of  the  urine  depends  entirely 
upon  the  infecting  microbe,  whether  the  condition  is  imilateral  or  bilateral, 
and  whether  the  bladder  is  also  infected,  when  vesical  irritability  and  fre- 
quent micturition  may  be  present  Polyuria  is  usually  present  in  the  chronic 
cases. 

(6)  Intermittent  fever  associated  with  rigors  is  usually  present  in  citts 
of  suppurative  pyelitis.  The  chills  may  recur  at  regular  intervals,  and  the 
cases  are  often  mistaken  for  malaria.  Owen-Bees  called  attention  to  the  fre- 
quent occurrence  of  these  rigors,  which  form  a  characteristic  feature  of  both 
calculous  and  tuberculous  pyelitis.  Ultimately  the  fever  assumes  a  hectic 
type  and  the  rigors  may  cease. 

(c)  The  general  condition  of  the  patient  often  indicates  prolonged  nip- 
puration.  There  is  more  or  less  wasting  with  ansemia  and  a  progressive  ft3- 
ure  of  health.  Secondary  abscesses  may  develop  and  the  clinical  picture  be- 
comes that  of  pyaemia.  In  some  instances,  particularly  of  tuberculous  pyelitis, 
the  clinical  course  may  resemble  that  of  typhoid  fever.  There  are  instanoe» 
of  pyuria  recurring,  at  intervals,  for  many  years  virithout  impairment  of  the 
bodily  vigor.    Some  of  the  chronic  cases  have  practically  no  discomfort 

(d)  Physical  examination  in  chronic  pyelitis  usually  reveals  tenderness 
on  the  affected  side  or  a  definite  swelling,  which  may  vary  much  in  size  and 
ultimately  attain  large  dimensions  if  the  kidney  becomes  enormously  dis^ 
tended,  as  in  pyonephrosis. 

(e)  Occasionally  nervous  symptoms,  which  may  be  associated  with  dysp- 
noea, supervene,  or  the  termination  may  be  by  coma,  not  unlike  that  of  dia- 
betes. These  have  been  attributed  to  the  absorption  of  the  decomposing  ma- 
terials  in  the  urine,  whence  the  so-called  ammonisemia.  A  form  of  para- 
plegia has  been  described  in  connection  with  some  cases  of  abscess  of  the 
kidney,  but  whether  due  to  a  myelitis  or  to  a  peripheral  neuritis  has  not  yet 
been  determined. 

In  suppurative  nephritis  or  surgical  kidney  following  cystitis,  the  patient 
complains  of  pain  in  the  back,  the  fever  becomes  high,  irregular,  and  asso- 
ciated with  chills,  and  in  acute  cases  a  typhoid  state  may  precede  the  fatal 
event. 

Diagnosis. — Between  the  tuberculous  and  the  calculous  forms  of  pyelitis 
it  may  be  difficult  or  impossible  to  distinguish,  except  by  the  detection  of 
tubercle  bacilli  in  the  pus.  The  examination  for  bacilli  should  be  made  sys- 
tematically, and  in  suspicious  cases  intraperitoneal  injections  of  guinea-pigs 
should  also  be  made.  From  perinephric  abscess  pyonephrosis  is  distinguished 
by  the  more  definite  character  of  the  tumor,  the  absence  of  oedematous  swell- 
ing in  the  lumbar  region,  and,  most  important  of  all,  the  history  of  the  ca^ 
The  urine,  too,  in  perinephric  abscess  may  be  free  from  pus.  There  are  cases, 
however,  in  which  it  is  difficult  indeed  to  make  a  satisfactory  diagnosis. 

Suppurative  pyelitis  and  cystitis  are  apt  to  be  confounded,  and  perineal 
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ction  is  not  infrequently  performed  on  the  supposition  of  the  existence  of 
le  latter.  The  two  conditions  may,  of  course,  coexist  and  prove  puzzling, 
it  the  history,  the  higher  relative  grade  of  albuminuria  in  pyelitis,  the 
dyuria,  the  mode  of  development,  the  local  signs  in  one  lumbar  region,  and 
e  absence  of  pain  in  the  bladder  should  be  sufficient  to  differentiate  the 
fections.  In  women,  by  catheterization  of  the  ureters,  it  may  be  definitely 
rteraiined  whether  the  pus  comes  from  the  kidneys  or  from  the  bladder.  The 
Btoscope  may  be  used  for  this  purpose. 

Much  may  be  done  with  X-ray  examinations  to  determine  the  condition 
'  the  pelves  of  the  kidneys.  When  a  2-per-cent.  solution  of  collargol  is  in- 
ded  by  means  of  the  ureteral  catheter  a  shadow  is  cast  giving  a  very  accu- 
ite  outline  of  the  pelvis  of  the  organ. 

Pros^osis. — Cases  coming  on  during  the  fevers  usually  recover.  Tuber- 
ilous  pyelitis  may  terminate  favorably  by  inspissation  of  the  pus  and  con- 
JTsion  into  a  putty-like  substance  with  deposition  of  lime  salts.  With  pyo- 
sphrofiis  the  dangers  are  increased.  Perforation  may  occur  into  the  peri- 
)neuin,  the  patient  may  be  worn  out  by  the  hectic  fever,  or  amyloid  disease 
lay  develop. 

Treatment. — Fluids  should  be  taken  freely,  particularly  the  alkaline  min- 
id  waters,  to  which  potassium  citrate  may  be  added. 

The  treatment  of  the  calculous  form  will  be  considered  later.  Practically 
lere  are  no  remedies  which  have  much  influence  upon  the  pyuria.     Some 

the  urinary  antiseptics  seem  to  be  of  value,  especially  in  the  acute  cases, 
rotropin  should  be  given  in  full  doses  (gr.  xv,  1  gm.,  three  or  four  times 
day) ;  watch  should  be  kept  for  signs  of  irritation  and  the  dose  reduced  if 
ey  appear.  Vaccine  therapy  is  sometimes  of  value.  Tonics  should  be 
i^en,  a  nourishing  diet,  and  milk  and  butter-milk  may  be  taken  freely. 
hen  the  tumor  has  formed  or  even  before  it  is  perceptible,  if  the  symptoms 
e  serious  and  severe,  the  kidney  should  be  explored,  and,  if  necessary, 
phrotomy  or  nephrectomy  should  be  performed. 

X.    HYDRONEPHROSIS 

Definition. — Dilatation  of  the  pelvis  and  calyx  of  the  kidney  with  atrophy 

■  its  substance,  caused  by  the  accumulation  of  non-purulent  fluids,  the  result 

^  obstruction. 
Etiology. — The  condition  may  be  congenital,  owing  to  some  abnormality 
the  ureter  or  urethra.    The  tumor  produced  may  be  large  enough  to  retard 

bor.     Sometimes  it  is  associated  with  other  malformations.     There  is  a 

ndition  of  moderate  dilatation,  apparently  congenital,  which  is  not  con- 

fcted  with  any  obstruction  in  the  ducts. 
In  some  instances  there  has  been  contraction  or  twisting  of  the  ureter, 
it  has  been  inserted  into  the  kidney  at  an  acute  angle  or  at  a  high  level. 

{  adult  life  the  condition  may  be  due  to  lodgment  of  a  calculus,  or  to  a  cica- 

icial  stricture  following  ulcer. 
There  is  a  remarkable  condition  of  hypertrophy  and  dilatation  of  the 

adder   and    ureters   associated    with    congenital    deflect   of   the    abdominal 

uscles.     llie  bladder  may  form  a  large  abdominal  tumor  and  the  ureters 

ay  be  as  large  and  visible  as  coils  of  the  small  intestine. 
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New  growths,  such  as  tubercle  or  cancer,  occasionally  induce  hydroneph- 
rosis; more  commonly,  pressure  upon  the  ureter  from  without,  particnliriT 
tumors  of  the  ovaries  and  uterus.  Occasionally  cicatricial  bands  compress  the 
ureter.  Obstruction  within  the  bladder  may  result  from  cancer,  from  hyper- 
trophy of  the  prostate  with  cystitis,  and  in  the  urethra  from  stricture.  It  i? 
stated  tliat  slight  grades  of  hydronephrosis  have  been  found  in  patients  with 
excessive  polyuria. 

In  whatever  way  produced,  when  the  ureter  is  blocked  the  secretion  accn- 
mulates  in  the  pelvis  and  infundibula.  Sometimes  acute  inflammation  fol- 
lows, but  more  commonly  the  slow,  gradual  pressure  causes  atrophy  of  the 
papillae  with  gradual  distention  and  wasting  of  the  organ.  In  acquired  cases 
from  pressure,  even  when  dilatation  is  extreme,  there  may  usually  be  8i»en  a 
thin  layer  of  renal  structure.  In  the  most  extreme  stages  the  kidney  is  rep- 
resented by  a  large  cyst,  which  may  perhaps  show  on  its  inner  surface  im- 
perfect septa.  The  fluid  is  thin  and  yellowish  in  color,  and  contains  traces 
of  urinary  salts,  urea,  uric  acid,  and  sometimes  albumin.  The  secretion  may 
be  turbid  from  admixture  with  small  quantities  of  pus. 

Total  occlusion  does  not  always  lead  to  a  hydronephrosis,  but  may  be  fol- 
lowed by  atrophy  of  the  kidney.  It  appears  that  when  the  obstruction  is  in- 
termittent or  not  complete  the  greatest  dilatation  is  apt  to  follow.  The  sac 
may  be  enormous,  and  cause  an  abdominal  tumor  of  the  largest  size.  The 
condition  has  even  been  mistaken  for  ascites.  Enlargement  of  the  other  kid- 
ney may  compensate  for  the  defect.  Hypertrophy  of  the  left  side  of  the  heart 
usually  follows. 

Symptoms. — When  small,  it  may  not  be  noticed.  The  congenital  cases 
when  bilateral  usually  prove  fatal  within  a  few  days ;  when  unilateral,  the  tu- 
mor may  not  be  noticed  for  some  time.  It  increases  progressively  and  has  all 
the  characters  of  a  tumor  in  the  renal  region.  In  adult  life  many  of  the 
cases,  due  to  pressure  by  tumors,  as  in  cancer  of  the  uterus  and  enlargement 
of  the  prostate,  etc.,  give  rise  to  no  symptoms. 

In  intermittent  hydronephrosis  the  tumor  suddenly  disappears  with  the 
discharge  of  a  large  quantity  of  clear  fluid ;  the  sac  gradually  refills,  and  the 
process  may  be  repeated  for  years.  In  these  cases  the  obstruction  is  unilateral; 
a  cicatricial  stricture  exists,  or  a  valve  is  present  in  the  ureter,  or  the  ureter 
enters  the  u])per  part  of  the  pelvis.  Many  of  the  cases  are  in  women  and 
associated  with  movable  kidney. 

The  examination  of  the  abdomen  shows,  in  unilateral  hydronephrosis,  a 
tumor  occu])ying  the  renal  region.  When  of  moderate  size  it  is  readily  recoir- 
nized,  but  wlien  large  it  may  be  confounded  with  ovarian  or  other  tumor?. 
In  young  children  it  may  be  mistaken  for  sarcoma  of  the  kidney  or  of  the 
retroperitoneal  glands,  the  common  cause  of  abdominal  tumor  in  early  life. 
Aspiration  alone  would  enable  us  to  differentiate  between  hydronephrosis  and 
tumor.  Tlie  large  hydronephrotic  sac  is  frequently  mistaken  for  ovarian 
tumor.  The  latter  is,  as  a  rule,  more  mobile,  and  rarely  fills  the  dwper  jwr- 
tion  of  the  lumbar  region  so  thoroughly.  Tlie  ascending  colon  can  often  l* 
detected  passing  over  the  renal  tumor,  and  examination  per  vaginam,  particu- 
larly under  ether,  will  give  important  indications  as  to  the  condition  of  the 
ovaries.  In  doubtful  cases  the  sac  should  be  as])irated.  The  fluid  of  the  n»nal 
cyst  is  clear,  or  turbid  from  the  presence  of  cell  elements,  rarely  colloid  in 
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eharacter;  the  specific  gravity  is  low;  albumin  and  traces  of  urea  and  uric 
acid  are  usually  present ;  and  the  epithelial  elements  in  it  may  be  similar  to 
those  found  in  the  pelvis  of  the  kidney.  In  old  sacs,  however,  the  fluid  may 
not  be  characteristic,  since  the  urinary  salts  disappear,  but  in  one  case  of 
aeveral  years'  duration  oxalates  of  lime  and  urea  were  found. 

Perhaps  the  greatest  diflSculty  is  offered  by  the  condition  of  hydronephrosis 
in  a  movable  kidney.  Here,  the  history  of  sudden  disappearance  of  the  .tumor 
with  the  passage  of  a  large  quantity  of  clear  fluid  would  be  a  point  of  great 
importance  in  the  diagnosis.  In  those  rare  instances  of  an  enormous  sac  fill- 
ing the  entire  abdomen,  and  sometimes  mistaken  for  ascites,  the  character  of 
the  fluid  might  be  the  only  point  of  difference.  The  tumor  of  pyonephrosis 
may  be  practically  the  same  in  physical  characteristics.  Fever  is  usually  pres- 
ent, and  pus  is  often  found  in  the  urine.  In  these  cases,  when  in  doubt,  ex- 
ploratory puncture  should  be  made. 

The  outlook  in  hydronephrosis  depends  much  upon  the  cause.  When 
single,  the  condition  may  never  produce  serious  trouble,  and  the  intermittent 
cases  may  persist  for  years,  and  finally  disappear.  Occasionally  the  cyst  rup- 
tures into  the  peritoneum,  more  rarely  through  the  diaphragm  into  the  lung. 
A  remarkable  case  of  this  kind  was  under  the  care  of  my  colleague,  Halsted. 
A  man,  aged  twenty-one,  had,  from  his  second  year,  attacks  of  abdominal  pain 
in  which  a  swelling  would  appear  between  the  hip  and  costal  margin  and  sub- 
side with  the  passage  of  a  large  amount  of  urine.  In  January,  1888,  the  sac 
discharged  through  the  right  lung.  Seaccumulations  occurred  on  several 
occasions,  and  on  June  9,  1891,  the  sac  was  opened  and  drained.  He  remains 
well,  though  there  is  still  a  sinus  through  which  a  clear,  probably  urinous, 
fluid  is  discharged. 

The  sac  may  discharge  spontaneously  through  the  ureter  and  the  fluid 
never  reaccumulate.  In  bilateral  hydronephrosis  there  is  a  danger  that  uraemia 
may  supervene.  There  are  instances,  too,  in  which  blocking  of  the  ureter  on 
the  sound  side  by  calculus  has  been  followed  by  uraemia.  And,  lastly,  the  sac 
may  suppurate,  and  the  condition  change  to  one  of  pyonephrosis. 

Treatment. — Cases  of  intermittent  hydronephrosis  which  do  not  cause 
serious  symptoms  should  be  let  alone.  It  is  stated  that,  in  sacs  of  moderate 
size,  the  obstruction  has  been  overcome  by  shampooing.  If  practiced,  it  should 
be  done  with  great  care.  When  the  sac  reaches  a  large  size  aspiration  may  be 
performed  and  repeated  if  necessary.  Puncture  should  be  made  in  the  flank, 
midway  between  the  ilium  and  the  last  rib.  If  the  fluid  reaccumulates  and 
the  sac  becomes  large,  it  may  be  incised  and  drained,  or,  as  a  last  resort,  the 
kidney  may  be  removed.  In  women  a  carefully  adapted  pad  and  bandage  will 
sometimes  prevent  the  recurrence  of  an  intermittent  hydronephrosis. 

XL    NEPHBOLITHIASIS 

(Renal  Calculus) 

Beflnition. — The  formation  in  the  kidney  or  in  its  pelvis  of  concretions, 
by  the  deposition  of  certain  of  the  solid  constituents  of  the  urine. 

Etiology  and  Pathology. — In  the  kidney  substance  itself  the  se])aration 
of  the  urinary  salts  produces  a  condition  to  which,  unfortunately,  the  term 
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infarct  has  been  applied.  Three  varieties  may  be  recognized:  (1)  The  uric 
acid  infarct,  usually  met  with  at  the  apices  of  the  pyramids  in  new  bora  chil- 
dren and  during  the  first  weeks  of  life.  The  priapism  and  attacks  of  crying 
in  the  new-born  have  been  attributed  to  the  passage  of  these  infarcts;  {{) 
the  sodium  urate  infarct,  sometimes  associated  with  ammonium  urate,  which 
forms  whitish  lines  at  the  apices  of  the  pyramids  and  is  met  with  chidy, 
but  not  always,  in  gouty  persons;  and  (3)  the  lime  infarct?,  forming  Tery 
opaque  white  lines  in  the  pyramids,  usually  in  old  people. 

In  the  pelvis  and  calyces  concretions  of  the  following  forms  occur:  (o) 
Smal}  gritty  particles,  renal  sand,  ranging  in  size  from  the  individual  grains 
of  the  uric  acid  sediment  to  bodies  1  or  2  mm.  in  diameter.  These  may  be 
passed  in  the  urine  for  long  periods  without  producing  any  symptoms,  since 
they  are  too  fine  to  be  arrested  in  their  downward  passage. 

(6)  Larger  concretions,  ranging  in  size  from  a  small  pea  to  a  bean,  and 
either  solitary  or  multiple  in  the  calyces  and  pelvis.  It  is  the  smaller  of 
these  calculi  which,  in  their  passage,  produce  the  attacks  of  renal  colic.  They 
may  be  rounded  and  smooth,  or  present  numerous  irregular  projections. 

(c)  The  dendritic  form  of  calculus.  The  orifice  of  the  ureter  may  be 
blocked  by  a  Y-shaped  stone.  The  pelvis  itself  may  be  occupied  by  the  con- 
cretion, which  forms  a  more  or  less  distinct  mould.  These  are  the  remark- 
able coral  calculi,  which  form  in  the  pelvis  complete  moulds  of  infundibda 
and  calyces,  the  latter  even  presenting  cup-like  depressions  corresponding  to 
the  apices  of  the  papillae.  Some  of  these  casts  in  stone  of  the  renal  pelvis  are 
as  beautifully  moulded  as  HyrtPs  corrosion  preparations. 

Chemically  the  varieties  of  calculi  are:  (1)  Uric  acid  and  urates,  moet 
important,  and  forming  the  renal  sand,  the  small  solitar}',  or  the  large  den- 
dritic stones.  They  are  very  hard,  the  surface  is  smooth,  and  the  color  red- 
dish. The  larger  stones  are  usually  stratified  and  very  dense.  T'^sually  the 
uric  acid  and  the  urates  are  mixed,  but  in  children  stones  composed  of  urates 
alone  may  occur. 

(2)  Oxalate  of  lime,  which  forms  mulberry-shaped  calculi,  studded  with 
points  and  spines.  They  are  often  very  dark  in  color,  intensely  hard,  and 
are  a  mixture  of  oxalate  of  lime  and  uric  acid. 

(3)  Phosphatic  calculi  are  composed  of  the  calcium  phosphate  and  the 
ammonio-magnesium  phosphate,  sometimes  mixed  with  a  small  amount  of 
calcium  carbonate.  They  are  quite  common,  although  the  phosphatic  salts 
are  often  deposited  about  the  uric  acid  or  the  calcium  oxalate  stones. 

(4)  Rare  forms  of  calculi  are  made  up  of  cystine,  xanthine,  carbonate  of 
lime,  indigo,  and  urostealith. 

The  mode  of  formation  of  calculi  has  been  much  discussed.  They  may 
be  produced  by  an  excess  of  a  sparingly  soluble  abnormal  ingredient,  such  as 
cystine  or  xanthine ;  more  frequently  by  the  presence  of  uric  acid  in  a  very 
acid  urine  which  favors  its  deposition.  Sir  William  Roberts  thus  briefly 
states  the  conditions  which  lead  to  the  formation  of  the  uric  acid  concretions: 
high  acidity,  poverty  in  salines,  low  pigmentation,  and  high  percentagt*  of 
uric  acid.  Ord  suggests  that  albumin,  mucus,  blood,  and  epithelial  threads 
may  be  the  starting  point  of  stone.  The  demonstration  of  organisms  in  the 
centre  of  renal  calculi  renders  it  probable  that  in  many  cases  the  nucleus  of 
the  stone  is  an  agglutinated  mass  of  bacteria. 
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Renal  calculi  are  most  common  in  the  early  and  later  periods  of  life.  They 
ire  moderately  frequent  in  the  United  States,  but  there  do  not  appear  to  be 
jpedal  districts,  corresponding  to  the  "stone  counties"  in  England.  Men  are 
more  often  affected  than  women.  Sedentary  occupations  seem  to  predispose 
to  stone. 

The  effects  of  the  calculi  are  varied.  It  is  by  no  means  uncommon  to  find 
I  dozen  or  more  stones  of  various  sizes  in  the  calyces  without  any  destruction 
of  the  mucous  membrane  or  dilatation  of  the  pelvis.  A  turbid  urine  fills  the 
pelvis,  in  which  there  are  numerous  cells  from  the  epithelial  lining.  There 
are  cases  of  this  sori^  in  which,  apparently,  the  stones  may  go  on  forming 
and  are  passed  for  years  without  seriously  impairing  the  health  and  without 
inconvenience,  except  the  attacks  of  renal  colic.  Still  more  remarkable  arc 
the  cases  of  coral  like  calculi,  which  may  occupy  the  entire  pelvis  and  calyces 
without  causing  pyelitis,  but  which  gradually  lead  to  more  or  less  induration 
of  the  kidney.  The  most  serious  effects  are  when  the  stone  excites  a  suppura- 
tire  pyelitis  and  pyonephrosis. 

Symptoms. — Patients  may  pass  gravel  for  years  without  having  an  attack 
of  renal  colic,  and  a  stone  may  never  lodge  in  the  ureter.  In  other  instances, 
the  formation  of  calculi  goes  on  year  by  year  and  the  patient  has  recurring 
attacks  such  as  have  been  so  graphically  described  by  Montaigne  in  his  own 
case.  A  patient  may  pass  enormous  numbers  of  calculi.  A  patient  may  pass 
a  single  calculus,  and  never  be  troubled  again.  The  large  coral  calculi  may 
excite  no  symptoms.  In  a  remarkable  specimen  of  the  kind,  presented  to 
the  McGill  Medical  Museum  by  J.  A.  Macdonald,  the  patient,  a  middle-aged 
woman,  died  suddenly  with  ursBmic  symptoms.  There  was  no  pyelitis,  but 
the  kidneys  were  sclerotic. 

Renal  colic  ensues  when  a  stone  enters  the  ureter,  or  follows  an  acute  py- 
elitis. An  attack  may  set  in  abruptly  without  apparent  cause,  or  may  follow 
a  strain  in  lifting.  It  is  characterized  by  agonizing  pain,  which  starts  in  the 
flank  of  the  affected  side,  passes  down  the  ureter,  and  is  felt  in  the  testicle 
and  along  the  inner  side  of  the  thigh.  The  pain  may  also  radiate  through 
the  abdomen  and  chest,  and  be  very  intense  in  the  back.  In  severe  attacks 
there  are  nausea  and  vomiting  and  the  patient  is  collapsed.  The  perspiration 
breaks  out  upon  the  face  and  the  pulse  is  feeble  and  quick.  A  chill  may  pre- 
cede the  outbreak,  and  the  temperature  may  rise  as  high  as  103°.  No  one 
has  more  graphically  described  an  attack  of  "the  stone"  than  Montaigne,* 
who  was  a  sufferer  for  many  years:  "Thou  art  seen  to  sweat  with  pain,  to 
look  pale  and  red,  to  tremble,  to  vomit  well-nigh  to  blood,  to  suffer  strange 
contortions  and  convulsions,  by  starts  to  let  tears  drop  from  thine  eyes,  to 
urine  thick,  black,  and  frightful  water,  or  to  have  it  suppressed  by  some  sharp 
and  craggy  stone,  that  cruelly  pricks  and  tears  thee."  From  personal  ex- 
perience I  can  describe  three  sorts  of  pain  in  an  attack  of  renal  colic:  (a) 
A  constant  localized,  dull  pain,  the  area  of  which  could  be  covered  on  the 
skin  of  the  back  in  the  renal  region  by  a  penny  piece,  and  which  could  be 
imitated  exactly  by  deep  firm  pressure  on  a  superficial  bone.  (6)  Paroxysm? 
of  pain  radiating  in  the  course  of  the  ureter  or  into  the  flank,  and  as  they 
increase  accompanied  by  sweating,  fainting,  and  nausea,     (c)    Flushes  or 

•EmsLjn,  Book  111,  13. 
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rushes  of  hot  pain  at  intervals,  often  momentary,  nsnally  passing  to  tbe 
back,  less  often  toward  the  groin.  Dozens  of  these  flushes  relieved  the  monot- 
ony of  (6).  The  symptoms  persist  for  a  variable  period.  In  short  attads 
they  do  not  last  longer  than  an  hour ;  in  other  instances  they  continue  for  a 
day  or  more,  with  temporary  relief.  Micturition  is  frequent,  occarionaDj 
painful,  and  the  urine,  as  a  rule,  is  bloody.  There  are  instances  in  whidi  a 
large  amount  of  clear  urine  is  passed,  probably  from  the  other  kidney.  In 
rare  cases  the  secretion  of  urine  is  completely  suppressed,  even  when  the  kid- 
ney on  the  opposite  side  is  normal,  and  death  may  occur  from  uraemia.  This 
most  frequently  happens  when  the  second  kidney  is  extensively  diseased,  w 
when  only  a  single  kidney  exists. 

After  the  attack  of  colic  has  passed  there  is  more  or  less  aching  on  the 
affected  side,  and  the  patient  can  usually  tell  from  which  kidney  the  stone 
has  come.  Examination  during  the  attack  is  usually  negative.  Very  raiely 
the  kidney  becomes  palpable.  Tenderness  on  the  affected  side  is  common. 
In  very  thin  persons  it  may  be  possible,  on  examination  of  the  abdomen,  to  feel 
the  stone  in  the  ureter;  or  the  patient  may  complain  of  a  grating  sensation. 

When  the  calculi  remain  in  the  kidney  they  may  produce  very  definite  and 
characteristic  symptoms,  of  which  the  following  are  the  most  important: 

(a)  Pain,  usually  in  the  back,  which  is  often  no  more  than  a  dull  soreness, 
but  which  may  be  severe  and  come  on  in  paroxysms.  It  is  usually  on  the 
side  affected,  but  may  be  referred  to  the  opposite  kidney,  and  there  are  in- 
stances in  which  the  pain  has  been  confined  to  the  sound  side.  It  radiates 
in  the  direction  of  the  ureter,  and  may  be  felt  in  the  scrotimi  or  even  in  the 
penis.  Pains  of  a  similar  nature  may  occur  in  movable  kidneys,  and  there  are 
several  instances  on  record  in  which  surgeons  have  incised  the  kidney  for 
stone  and  found  none.  In  an  instance  in  which  pain  was  present  for  a  couple 
of  years  the  exploration  revealed  only  a  contracted  kidney. 

(6)  Hcematuria. — Although  this  occurs  most  frequently  when  the  stone 
becomes  engaged  in  the  ureter,  it  may  also  come  on  when  the  stones  are  in 
the  pelvis.  The  bleeding  is  seldom  profuse,  as  in  cancer,  but  in  some  in- 
stances may  persist  for  a  long  time.  It  is  aggravated  by  exertion  and  lessened 
by  rest.  Frequently  it  only  gives  to  the  urine  a  smoky  hue.  The  urine  may 
be  free  for  days,  and  then  a  sudden  exertion  or  a  prolonged  ride  may  cause 
smokiness,  or  blood  may  be  passed  in  considerable  quantities. 

(c)  Pyelitis. — (1)  There  may  be  attacks  of  severe  pain  in  the  back,  not 
amounting  to  actual  colic,  which  are  initiated  by  a  heavy  chill  followed  by 
fever,  in  which  the  temperature  may  reach  104®  or  105**,  followed  by  profuse 
sweating.  The  urine,  which  has  been  clear,  may  become  turbid  and  smoky 
and  contain  blood  and  abundant  epithelium  from  the  pelvis.  Attacks  of  this 
description  may  recur  at  intervals  for  months  or  even  years,  and  are  generally 
mistaken  for  malaria,  unless  special  attention  is  paid  to  the  urine  and  to  the 
existence  of  the  pain  in  the  back.  This  renal  intermittent  fever,  due  to  the 
presence  of  calculi,  is  analogous  to  the  hepatic  intermittent  fever,  due  to 
gall-stones,  and  in  both  it  is  important  to  remember  that  the  most  intense 
paroxysms  may  occur  without  any  evidence  of  suppuration*. 

(2)  More  frequently  the  s>Tnptoms  of  purulent  pyelitis,  which  have  al- 
ready been  described,  are  present;  pain  in  the  renal  region,  recurring  chills, 
and  pus  in  the  urine,  with  or  without  indications  of  pyonephrosis. 
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(d)  Pyuria. — ^There  are  instances  of  stone  in  the  kidney  in  which  pus 
occurs  continuously  or  intermittently  in  the  urine  for  many  years. 

Patients  with  stone  in  the  kidney  are  often  robust,  high  livers,  and  gouty. 
Attacks  of  dyspepsia  are  not  uncommon,  or  they  may  have  severe  headaches. 

Biagnosis. — The  X-ray  picture  is  rarely  at  fault,  and  specialists  in  this 
department  are  becoming  more  and  more  skillful,  so  that  mistakes  are  now 
rare.  Benal  may  be  mistaken  for  intestinal  colic,  particularly  if  the  disten- 
tion of  the  bowels  is  marked,  or  for  biliary  colic.  The  situation  and  direction 
of  the  pain,  the  retraction  and  tenderness  of  the  testicle,  the  occurrence  of 
hematuria,  and  the  altered  character  of  the  urine  are  distinctive  features. 
Attention  may  again  be  called  to  the  fact  that  attacks  simulating  renal  colic 
are  associated  with  movable  kidney,  or  even,  it  has  been  supposed,  without 
mobility  of  the  kidney,  with  the  accumulation  of  the  oxalates  or  uric  acid 
in  the  pelvis  of  the  kidney.  The  diagnosis  between  a  stone  in  the  kidney  and 
stone  in  the  bladder  is  not  always  easy,  though  in  the  latter  the  pain  is  par- 
ticularly about  the  neck  of  the  bladder,  and  not  limited  to  one  side.  In  the 
uric  acid  or  uratic  renal  stone,  the  urine  is  acid,  thus  aiding  us  in  differen- 
tiating it  from  a  bladder  stone,  when  alkaline  urine  is  the  rule.  It  is  stated 
that  certain  differences  occur  in  the  symptoms  produced  by  different  sorts  of 
calculi.  The  large  uric  acid  calculi  less  frequently  produce  severe  symptoms. 
On  the  other  hand,  as  the  oxalate  of  lime  is  a  rougher  calculus,  it  is  apt  to 
produce  more  pain  (often  of  a  radiating  character)  than  the  lithic  acid  form, 
and  to  cause  haemorrhage.  In  both  these  forms  the  urine  is  acid.  The  phos- 
phatic  calculi  are  stated  to  produce  the  most  intense  pain,  and  the  urine  is 
commonly  alkaline. 

Treatment. — In  the  attacks  of  renal  colic  great  relief  is  experienced  by 
the  hot  bath,  which  is  sometimes  sufiBcient  to  relax  the  spasm.  When  the 
pain  is  rery  intense  morphia  should  be  given  hypodermically  and  inhalations 
of  chloroform  may  be  necessary  until  the  effects  of  the  anodyne  are  manifest. 
Local  applications  are  sometimes  grateful — ^hot  poultices,  or  cloths  wrung  out 
of  hot  water.  The  patient  may  drink  freely  of  hot  lemonade,  soda  water,  or 
barley  water.  Occasionally  change  in  posture  or  inversion  will  give  great 
relief.  Surgical  interference  should  be  considered  in  all  cases,  especially 
when  the  stone  is  large  or  the  associated  pyelitis  severe. 

In  the  intervals  the  patient  should,  as  far  as  possible,  live  a  quiet  life, 
avoiding  sudden  exertion  of  all  sorts.  The  essential  feature  in  the  treatment 
is  to  keep  the  urine  abundant  and,  in  the  uric  acid  or  uratic  cases,  alkaline. 
The  patient  should  drink  daily  a  large  but  definite  quantity  of  mineral  wa- 
ters* or  distilled  water,  which  is  just  as  satisfactory.  The  citrate  or  bi- 
carbonate of  potash  may  be  added.  The  aching  pains  in  the  back  are  often 
greatly  relieved  by  this  treatment.  Many  patients  find  benefit  from  a  stay 
at  Saratoga,  Bedford,  Poland,  or  other  mineral  springs  in  the  United  States, 
or  at  Vichy  or  Ems  in  Europe. 

The  diet  should  be  carefully  regulated,  and  similar  to  that  indicated  in 
the  early  stages  of  gout.  Sir  William  Roberts  recommends  what  is  known  as 
the  solvent  treatment  for  uric  acid  calculi.  The  citrate  of  potash  is  given  in 
large  doses,  half  a  drachm  to  a  drachm,  every  three  hours  in  a  tumblerful  of 

*8oine  of  these,  if  we  judge  by  the  laudatory  reports,  are  as  potent  as  the  waters  of 
Conena,  declared  by  Montaigne  to  be  << powerful  enough  to  break  stones." 
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crater.     This  should  be  kept  up  for  several  months.     I  have  had  no  >i:a^^ 
with  this  treutment,  our,  when  one  considers  tlie  character  of  llu*  uru-  ind 
stones  usually  raet  with  in  the  kidney,  does  it  seem  likely  that  anv  H\m  I 
action  could  be  exercised  upon  tliem  by  changes  in  the  urine.    This  trejitnifat 
should  be  abandoned  if  the  urine  becomes  ammoniacaL 

The  value  of  pii)eraziDe  as  a  solvent  of  uric  acid  gravel  or  of  uric  rid  I 
stones  has  been  much  discussed*  While  outside  the  body  a  waten*  fiolutiottj 
of  the  drug  has  this  power  in  a  marked  degree,  the  amount  excreted  in  ths^l 
urine  as  given  in  the  ordinary  doses  of  15  grains  daily  seenm  to  havt* 
little  influence.  Several  observers  have  shown  that  the  percentage  of  piji 
azine  excreted  in  tlie  urine,  wlien  taken  in  doses  of  from  1  to  2  i: 
when  tested  outside  of  the  body,  little  or  no  influence  as  a  solvent 
Gordon). 

Xn,    TUMORS   OF  THE   KIDNEY 


These  are  benign  and  malignant*     Of  the  benign  tumors,  the 
mon  are  the  small  nodular  fihromafa  which  occur  frequently  in  the  pj 
mids,  and  occasionally  lipoma,  angiotfta,  or  hjmphatUnoma,     The  ademmi 
may  be  congenitaL     In  one  of  my  cases  the  kidneys  were  greatly  enlargt* 
contained  small  cysts,  and  numerous  adenomatous  structures  throughout  bod 
organs. 

Malignant  growths — cancer  or  sarcoma — -may  be  either  primary  or  secoii 
dary.  The  sarcomata  are  the  most  common,  either  alveolar  sarcoma  or  th( 
remarkable  form  containing  striped  muscular  fibres— rhabdomyoma.  Ui 
of  the  most  common  and  important  renal  tumors  is  the  hypernephroni€^ 
growing  in  or  upon  the  organ  from  the  adrenal  tissue — the  aberrant  **r«t/ 
of  Grawitz,  Of  163  cases  only  6  were  extra-renal  (Ellis).  They  ma? 
small  and  in  the  renal  cortex  or  form  large  tumors  with  extensive  cnetastap 
particularly  in  the  lungs.  Most  of  the  priniciry  carcinomas  and  alrwl 
Bareomas  of  the  kidney  are  reall}'  hypernephromata.  Adami  holds  that  thtf 
may  arise  from  either  renal  or  adrenal  tissues. 

Tlie  tumors  attain  a  very  large  size,  and  almost  fill  the  abdnmen,  InchiJ 
dren  they  may  be  enormous.  They  grow  rapidly,  are  often  soft,  and  hsBBM* 
rhage  frequently  takes  place  into  them.  In  the  sarcomata,  invasion  of  tb( 
pelvis  or  of  the  renal  vein  is  common.  The  rhabdomyomata  rarely  form  ^ 
large  tumors,  and  death  occurs  shortly  after  birth.  In  one  of  my  case*  tN 
child  at  the  age  of  three  years  and  a  lialf  died  suddenly  of  emholigm  of  tl 
pulmonary  artery  and  tricuspid  orifice  by  a  fragment  of  the  tumor,  wlidl 
had  grown  into  the  renal  vein. 

Symptoms, — The  following  are  the  most  important:  (a)  HsBraaturia  ii 
one-balf  the  cases,  which  may  be  the  first  indication.  The  blood 
clotted,  and  there  may  be  very  characteristic  moulds  of  the  pelvis  > 
ney  and  of  the  ureter.  It  would  no  doubt  be  possible  for  such  to  fonn  »i 
the  hEematuria  from  calculus,  but  I  have  never  met  with  a  ciise  of  blood  (^ 
of  the  pelvis  and  of  the  ureter,  either  alone  or  together,  except  in  cancer.  H 
is  rare,  indeed,  that  cancer  elements  can  he  recognized  in  the  urine,  aod  JP^ 
the  diagnosis  has  been  made  in  this  way. 

{h)    Pain  is  an  uncertain  symptom.     In  several  of  the  largest  tu®^'* 
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hich  have  come  under  my  observation  there  has  been  no  discomfort  from 
eginning  to  close.  When  present,  it  is  of  a  dragging,  dull  character,  situ- 
ted  in  the  flank  and  radiating  down  the  thigh.  The  passage  of  the  clots 
lay  cause  great  pain.  In  one  case  the  growth  was  at  first  upward,  and  the 
fmptoms  for  some  months  were  those  of  pleurisy. 

(c)  Progressive  emaciation.  The  loss  of  flesh  is  usually  marked  and 
ivances  rapidly.  There  may,  however,  be  a  very  large  tumor  without 
maciation. 

Physical  Signs. — In  almost  all  instances  tumor  is  present.  When  small 
nd  on  the  right  side,  it  may  be  very  movable ;  in  some  instances,  occupying 
I  position  in  the  iliac  fossa,  it  has  been  mistaken  'or  ovarian  tumor.  The 
arge  growths  fill  the  flank  and  gradually  extend  toward  the  middle  line, 
iccupying  the  right  or  left  half  of  the  abdomen.  Inspection  may  sliow  two 
>r  three  hemispherical  projections  corresponding  to  distended  sections  of  the 
•rgan.  In  children  the  abdomen  may  reach  an  enormous  size  and  tlie  veins 
ire  prominent  and  distended.  On  bimanual  palpation  the  tumor  is  felt  to 
ccupy  the  lumbar  region  and  can  usually  be  lifted  slightly  from  its  bed ;  in 
ome  cases  it  is  very  movable,  even  when  large ;  in  others  it  is  fixed,  firm, 
nd  solid.  The  respiratdry  movements  have  but  slight  influence  upon  it. 
apidly  growing  renal  tumors  are  soft,  and  on  palpation  may  give  a  sense  of 
actuation.  A  point  of  considerable  importance  is  the  fact  that  the  colon 
oeses  the  tumor,  and  can  usually  be  detected  without  difficulty. 
IMagnosis. — In  children  very  large  abdominal  tumors  are  either  renal  or 
troperitoneal.  The  retroperitoneal  sarcoma  (Lobstein's  cancer)  is  more 
Dtral,  but  may  attain  as  large  a  size.  If  the  case  is  seen  only  toward  the 
d,  a  differential  diagnosis  may  be  impossible;  but,  as  a  rule,  the  sarcoma 
less  movable.  It  is  to  be  remembered  that  these  tumors  may  invade  the 
dney.  On  the  left  side  an  enlarged  spleen  is  readily  distinguished,  as  the 
gb  is  very  distinct  and  the  notch  or  notches  well  marked;  it  descends  dur- 
g  respiration,  and  the  colon  lies  behind,  not  in  front  of  it.  On  the  right 
de  growths  of  the  liver  are  occasionally  confounded  with  renal  tumors ;  but 
ich  instances  are  rare,  and  there  can  usually  be  detected  a  zone  of  resonance 
?tween  the  upper  margin  of  the  renal  tumor  and  the  ribs.  Late  in  the 
isease,  however,  this  is  not  possible,  for  the  renal  tumor  is  in  close  union 
ith  the  liver. 

A  malignant  growth  in  a  movable  kidney  may  be  very  deceptive  and  may 
mulate  cancer  of  the  ovary  or  myoma  of  the  uterus.  The  great  mobility 
)ward  of  the  renal  growth  and  the  negative  result  of  examination  of  the 
flvic  viscera  are  the  reliable  points. 

When  the  growth  is  small  and  the  patient  in  good  condition  removal  of 
e  organ  may  be  undertaken,  but  the  percentage  of  cases  of  recovery  is  very 
nail,  only  6.4  per  cent.  (G.  Walker). 

Xm.    OYSTIO  DISEASE  OF  THE  KIDNEY 

The  following  varieties  of  cysts  are  met  with : 

Small  Cytts. — The  small  cysts,  already  described  in  connection  with  the 
ironic  nephritis,  which  result  from  dilatation  of  obstructed  tubules  or  of 
owman's  capsules.    There  are  cases  very  difficult  to  classify,  in  which  the 
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kidneys  are  greatly  eolarged,  and  very  cystir  in  niiddle-ftged  or  dderly  per* 
eons,  and  yet  not  go  Urge  as  in  the  congenital  fornu 

Solitary  Cysts.^ — Solitary  cysts,  ranging  in  size  from  a  marble  U  le 
orange,  or  vwm  larger,  are  occasionally  found  in  kidneys  which  present  na 
other  changes.  In  exceptional  causes  they  may  form  tumors  of  eonsidenbl* 
size.  Newman  operated  on  one  which  contained  25  ounces  of  blood,  Thejf, 
too,  in  all  probability*  result  from  obstruction. 

Polycystic  Kidneys,-^The  polycystic   kidneys,  in  which   tlje  greatly  «• 
largcd  organsj  weighing  even  as  much  as  six  pounds,  are  reprt'*i*titi'd  kf  t 
conglomeration  of  cysts,  varying  in  size  from  a  pea  to  a  marble,    little  4f 
no  renal  tissue  may  be  noticeable,  although  in  microscopic  sections  it  h  irta 
that  a  considerable  amount  remainfi  in  the  interspaces.     The  cyst^  contain  i 
clear  or  turbid  fluid,  sometimes  reddish  brown  or  even  blackish  in  color,  trf 
may  l>e  ot"  a  colloidal  con8istcnce*     Album  in »  blood  crj^stala,  choleslerin,  wil 
triple  phosphates  and  fat  drops,  are  found  in  the  contents.     Ureal  and  urie 
acid  are  rarely  present.    The  cysts  are  lined  by  a  flattened  e|iithelium.   The? 
occur  in  the  fetus,  and  sonu'times  are  of  such  a  size  as  to  obstruct  labor, 
the  adult  they  are  usually  bilateral,  and  there  is  every  reason  to  Mievi*  tint 
they  begin  in  early  life  and  increase  gradually.    Indeed,  a  progressive  grovtll 
has  been  noticed  in  some  cases  (Alfred  King).     They  may  be  foun<3  in 
nection  with  cystic  disease  of  the  liver  and  other  organs.     It  is  difficiMH 
account  for  the  origin  of  this  remarkable  condition^  wluch  some  regard^^H 
defect  of  development  rather  than  a  pathological  change,  and  point  to  th 
association  in  the  fetal  cases  of  othtT  anomalies,  as  imperforate  anus.    Otbrt» 
believe  the  condition  to  be  a  new  growth — a  sort  of  mucoid  endothelioum. 

It  is  interesting  to  note  that  several  meud>ors  of  a  family  may  l»e  affertet 
I  have  reported  an  instance  in  which  mother  and  son  were  the  subjects 
the  disease. 

Symptoms, — Of  five  cases  which  I  have  seen  in  adults  the  conditian  f» 
recognizt'd  during  life  in  four.     The  features  are  characteristic. 

(a)    Bilateral  tumors  in  the  renal  regions,  which  may  increase  in  I 
under  observation.    They  may  cause  great  enlargement  of  the  upper  zone 
the  abdomen.     The  colon  and  stonuicii  are  in   front  of  the  tumors,  on  tbft 
surface  of  which  in  very  tlnn  subjects  the  cysts  may  W  palpable. 

(h)   Ha^maturia,  which  may  recur  at  intervals  for  years. 

(c)  The  signs  of  a  chronic  interstitial  nephritis — (1)  pallor  or  wtidJf 
complexion;  in  rare  instances  a  bronzing  of  the  skin;  (2)  sclerosis  of  tli 
arteries;  (3)  hypertrophy  of  the  heart  with  accentuated  second  sound;  (4) 
urine  abundant,  of  low  specific  gravity^  with  albumin,  and  hyaline  and  gB* 
ular  tube  easts,  and  in  one  of  my  cases  there  were  cbolcstcrin  cryetala.  DmII 
occurs  from  uramiia  or  the  cardio-vaseular  complications  of  chronic  Bri^fcll 
disease.  A  rare  event  is  rupture  of  a  cyst  with  the  formation  of  a  peti 
nephric  abscess  and  peritonitis.  In  two  of  my  cases  the  skin  became 
pigmentei 

While  both  kidneys  are,  as  a  rule,  involved,  one  may  be  much  smilU 
than  the  other. 

Operation  is  rarely  indicated,  unless  the  condition  is  found  to  be  ttoi" 
lateral,  in  which  case  Morris  has  removed  the  kidney  in  several  instanct^  ^ 
the  patients  have  remained  well  for  years. 
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Other  Varieties. — Occasionally  the  kidneys  and  liver  present  numerous 
oall  cysts  scattered  through  the  substance.  The  spleen  and  the  thyroid  also 
iiy  be  involved,  and  there  may  be  congenital  malformation  of  the  heart, 
he  cysts  in  the  kidney  are  small,  and  neither  so  numerous  nor  so  thickly  set 
t  in  the  conglomerate  form,  though  in  these  cases  the  condition  is  probably 
le  result  of  some  congenital  defect.  There  are  cases,  however,  in  which  the 
idneys  are  very  large.  It  is  more  common  in  the  lower  animals  than  in 
laiL  I  have  seen  several  instances  of  it  in  the  hog;  in  one  case  the  liver 
eighed  40  pounds,  and  was  converted  into  a  mass  of  simple  cysts.  The 
idneys  were  less  involved.  Charles  Kennedy  found  references  to  12  cases 
I  combined  cystic  disease  of  the  liver  and  kidneys. 

The  echinococcus  cysts  have  been  described  under  the  section  on  parasites, 
aranephric  cysts  (external  to  the  capsule)  are  rare;  they  may  reach  a  large 
le. 

XIV.    PEBINEPHBIO  ABSCESS 

Suppuration  in  the  connective  tissue  about  the  kidney  may  follow  (1) 
lows  and  injuries;  (2)  the  extension  of  inflammation  from  the  pelvis  of  the 
idney,  the  kidney  itself,  or  the  ureters;  (3)  perforation  of  the  bowel,  most 
ommonly  the  appendix,  in  some  instances  the  colon;  (4)  extension  of  sup- 
uration  from  the  spine,  as  in  caries,  or  from  the  pleura,  as  in  empyema; 
5)  as  a  sequel  of  the  fevers,  particularly  in  children. 

PoBt  mortem  the  kidney  is  surrounded  by  pus,  particularly  at  the  posterior 
art,  though  the  pus  may  lie  altogether  in  front,  between  the  kidney  and  the 
eritoneum.  Usually  the  abscess  cavity  is  extensive.  The  pus  is  often  offen- 
ive  and  may  have  a  distinctly  faecal  odor  from  contact  with  the  large  bowel. 
t  may  burrow  in  various  directions  and  burst  into  the  pleura  and  be  dis- 
tiarged  through  the  lungs.  A  more  frequent  direction  is  down  the  psoas 
lUficle,  when  it  appears  in  the  groin,  or  it  may  pass  along  the  iliacus'  fascia 
3d  appear  at  Poupart^s  ligament.  It  may  perforate  the  bowel  or  rupture  into 
le  peritoneum ;  sometimes  it  penetrates  the  bladder  or  vagina. 

Post  mortem  we  occasionally  find  a  condition  of  chronic  perinephritis  in 
hich  the  fatty  capsule  of  the  kidney  is  extremely  firm,  with  numerous  bands 
fibrous  tissue,  and  is  stripped  off  from  the  proper  capsule  with  the  greatest 
fficulty.     Such  a  condition  probably  produces  no  symptoms. 

Symptoms. — There  may  be  intense  pain,  aggravated  by  pressure,  in  the 
mbar  region.  In  other  instances  the  onset  is  insidious,  without  pain  in  tlie 
nal  region;  on  examination  signs  of  deep  seated  suppuration  may  be  de- 
bited. On  the  affected  side  there  is  usually  pain,  which  may  be  referred  to 
e  neighborhood  of  the  hip  joint  or  to  the  joint  itself,  or  radiate  down  the 
igh  and  be  associated  with  the  retraction  of  the  testis.  The  patient  lies 
th  the  thigh  flexed,  so  as  to  relax  the  psoas  muscle,  and  in  walking  throws, 
far  as  possible,  the  weight  on  the  opposite  leg.  He  also  keeps  the  spine 
imobile,  assumes  a  stooi)ing  i)osture  in  walking,  and  has  great  difficulty  in 
luntarily  adducting  the  thigh  (Gibney). 

There  may  be  pus  in  the  urine  if  the  disease  has  extended  from  the  pelvis 
the  kidney,  but  in  other  forms  the  urine  is  clear.  When  pus  has  formed 
Pre  are  usually  chills  with  irregular  fever  and  sweats.     On  examination, 
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deep  seated  induration  is  felt  between  the  last  rib  and  the  crest  of  the  ilium. 
Bimanual  palpation  may  reveal  a  distinct  tumor  mass.  (Edema  or  puf&oess 
of  the  skin  is  frequently  present. 

Diagnosis. — The  diagnosis  is  usually  easy ;  when  doubt  exists  the  aspirator 
needle  should  be  used.  We  can  not  always  differentiate  the  primary  fonw 
from  those  due  to  perforation  of  the  kidney  or  of  the  bowel.  This,  howcTer, 
makes  but  little  difference,  for  the  treatment  is  identical.  It  is  usually  pos- 
sible by  the  history  and  examination  to  exclude  diseases  of  the  vertebra.  In 
children  hip-joint  disease  may  be  suspected,  but  the  pain  is  higher,  and  there 
is  no  fullness  or  tenderness  over  the  hip-joint  itself. 

Treatment. — The  treatment  is  clear— early,  free,  and  permanent  drain- 
age. 


SECTION  VIII 
DISEASES  OF  THE  BLOOD 

I.    ANiEMIA 

Ansmia^  a  reduction  of  the  amount  of  blood  as  a  whole  or  of  its  cor- 
des,  or  of  certain  of  its  constituents,  may  be  due  to  failure  in  the  manu- 
iu«,  to  increase  in  the  consumption,  or  to  a  sudden  loss,  as  in  hsemor- 
ge.  Defective  formation,  hsematogenesis,  is  responsible  for  a  large  group 
rhat  are  known  as  the  primary  ansBmias.  Increased  destruction,  or  hasmol- 
,  is  the  basis  of  the  majority  of  all  cases  in  which  anaemia  is  secondary 
ome  existing  disease. 

Anaemia  may  be  local,  confined  to  certain  parts,  or  general,  involving  the 
re  body. 

LOCAL   ANiEMIA 

Tissue  irrigation  with  blood  is  primarily  from  the  heart,  but  in  all  ex- 
sive  systems  of  this  sort  provision  is  made  at  the  local  territories  for 
iations  in  the  supply,  according  to  the  needs  of  a  part.  The  sluices  are 
»nged  by  means  of  the  stop-cock  action  of  the  arteries,  which  contract  or 
and  under  the  influence  of  the  vaso-motor  ganglia,  central  and  peripheral. 
the  sluices  of  one  large  district  are  too  widely  open,  so  much  blood  may 
?r  that  other  important  regions  have  not  enough  to  keep  them  at  work, 
al  anaemia  of  the  brain,  causing  swooning,  ensues  when  the  mesenteric 
nnels,  capable  of  holding  all  the  blood  of  the  body,  are  wide  open.  Emo- 
ial  stimuli,  reflex  from  pain,  etc.,  removal  of  pressure,  as  after  tapping 
Incites,  may  cause  this.  It  is  probable  that  many  of  the  nervous  and  other 
iptoms  in  enteroptosis  are  due  to  the  relative  anaemia  of  the  cerebral  and 
3al  systems,  owing  to  the  persistent  overfilling  of  the  mesenteric  reservoir, 
know  very  little  of  local  anaemia  of  the  various  organs,  but  possibly  func- 
lal  disturbance  in  the  liver,  kidneys,  pancreas,  heart,  etc.,  may  result  from 
ermanently  low  pressure  in  the  local  blood  "mains.*'  Anaemia  from  spasm 
the  arterial  walls  is  seen  in  Raynaud's  disease,  which  usually  affects  the 
ipheral  vessels,  causing  local  syncope  of  the  fingers,  but  it  may  occur  in 
visceral  vessels,  particularly  of  the  brain,  and  cause  temporary  hemiplegia, 
lasia,  etc. 

In  local  anaemia  we  are  sometimes  deceived  by  the  appearance  of  the  skin 
I  mucous  membranes.  A  marked  pallor  may  exist  with  normal  corpuscles 
i  hawnoglobin ;  for  example,  the  pallor  after  a  drinking  bout,  or  of  nausea; 
certain  cases  of  heart  disease,  in  lead-workers,  and  in  the  morphia  habitu6 
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the  skin  is  often  permanently  pale.    There  are  a  few  healthy  people  who  ire 
always  pale^  and  yet  have  a  practically  normal  blood  count  and  color  indo. 

GENERAL   ANEMIA 

The  general  ansemias  may  be  divided  into  the  secondary  or  symptomatiCy 
and  the  primary  or  essentiaL 

Acute  Secondary  Anmmia 

Etiology. — Haemorrhage,  certain  acute  infections,  and  intozicationB  are  the 
important  causes.  A  typical  form  is  that  which  follows  haemorrhage,  either 
traumatic  or  spontaneous.  In  rupture  of  a  large  vessel,  or  of  an  aneuriBm. 
in  the  peptic  ulcer,  or  in  injury  to  blood  vessels  the  loss  of  three  or  four 
pounds  of  blood  may  prove  fatal.  Seven  and  a  half  pounds  is  the  largest 
quantity  I  have  known  shed  into  one  cavity  (rupture  of  an  aneurism  into 
the  pleura).  A  patient  with  hsematemesis  lost  ten  pounds  of  blood  in  one 
week,  and  yet  recovered  from  the  immediate  effects.  Even  after  the  severest 
traumatic  haemorrhage  the  blood  count  is  rarely  so  low  as  in  certain  torm 
of  primary  anaemia.  Thus  in  the  case  of  hsematemesis  just  mentioned  the  red 
blood-corpuscles  were  1,390,000  per  c.  mm. 

Acute  secondary  anaemia  may  follow  haemolysis  in  certain  infections,  as 
malaria,  acute  endocarditis,  sepsis,  and  a  profound  anaemia  may  be  induced 
in  the  course  of  a  week.  Less  often  do  we  see  an  acute  secondary  anKmii 
follow  toxic  substances,  such  as  mercury  or  nitro-benzol. 

Symptoms. — Dyspnoea,  rapid  action  of  the  heart,  and  faintness  are  the 
prominent  symptoms  of  an  acutely  produced  anaemia.  There  is  marked  pallor 
of  the  skin  and  mucous  membranes,  the  pulse  becomes  small^  the  temperatnie 
is  low,  the  patient  feels  giddy  and  faint  and  has  noises  in  the  ears.  If  the 
bleeding  continues  there  may  be  nausea,  vomiting,  and,  with  the  rapid  lo» 
of  large  quantities  of  blood,  convulsions.  Examination  of  the  blood  shows  a 
great  diminution  of  the  red  blood-corpuscles,  often  in  severe  haemorrhage  to 
two  millions  per  c.  mm.  The  haemoglobin  is  proportionately  lower,  giving  a 
color  index  of  about  0.8.  Irregularity  in  the  red  blood-corpuscles  is  seen; 
nucleated  red  corpuscles,  usually  normoblasts,  appear  early;  the  leucocytes 
are  increased,  usually  the  multi-nuclear  neutrophiles.  The  process  of  I^ 
generation  goes  on  with  great  rapidity;  the  watery  and  saline  constituents 
are  readily  restored  by  absorption ;  the  albuminous  elements  are  quickly  I^ 
newed,  but  it  may  take  weeks  or  months  for  the  red  blood-corpuscles  to  reach 
the  normal  standard.  Thus  in  a  case  of  purpura  the  red  blood-corpnsdea 
fell  between  the  20th  and  30th  April  to  below  two  millions,  and  the  leuco- 
cytes rose  to  lv\0()0.  It  was  not  until  July  that  the  red  blood-corpuscle* 
reached  four  million,  and  the  blood  was  not  normal  until  September.  The 
haemoglobin  is  always  restored  more  slowly  than  the  corpuscles.  This  is  vert 
well  illustrated  in  the  accompanying  chart  (page  729). 

In  repeated  haemorrhages  the  picture  depends  upon  the  interval  between 
the  losses  of  blood.  If  long  enough  to  allow  of  complete  regeneration  etch 
time  the  total  amount  of  l)lood  lost  may  be  very  great.  Ehrlich  mentiona 
the  case  of  a  patient  with  ha^nojitysis  who  lost  20  kilograms  of  blood  in  6^4 
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fnthfl.  If,  however,  the  intervals  are  short,  so  that  complete  recovery  from 
;h  loss  of  blood  is  not  possible,  a  chronic  anaemia  is  soon  induced  with  a 
7  watery  plasma,  a  low  color  index,  and  lymphocytosis. 

Chronic  Secondary  Ancsmia 

Etiology. — There  are  very  many  causes,  of  which  the  following  are  the 
)8t  important : 

(a)  Inanition, — ^This  may  be  brought  about  by  defective  food  supply,  or 
conditions  which  interfere  with  the  proper  reception  and  preparation  of 
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*T  XVI. — The  Rapidity  with  Which  Anemia  is  Produced  in  Purpura  H^kmob- 

RHAOICA,  AND  THE  GRADUAL  RECOVERY. 

food,  as  in  cancer  of  tlie  oesophagus  and  chronic  dyspepsia.  The  rcduc- 
i  of  the  blood  mass  may  be  extreme,  but  the  plasma  suffers  proportionately 
•e  than  the  corpuscles,  which,  even  in  the  wasting  of  cancer  of  the  oosopha- 
,  may  not  be  reduced  more  than  one-half  to  three-fourths.  The  reduction 
he  plasma  may  be  so  great  that  the  corpuscles  show  a  relative  increase. 
(6)  Infections. — In  nearly  all  acute  fevers  ana^uia  is  produced,  which 
{  persist  after  the  infection  has  subsided.  We  see  this  particularly  in 
hoid  fever,  rheumatic  fever,  sepsis,  syphilis,  and  malaria.  Certain  forms 
animal  parasites,  as  the  anchylostoma  and  bothriocephalus,  cause  a  pro- 
nd  ansmia. 
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(c)  Intoxications, — Inorganic  poisons,  such  as  lead,  mercury,  vnak; 
organic  poisons,  as  the  toxins  of  various  fevers;  and  certain  autogenov 
poisons  occurring  in  chronic  affections,  such  as  nephritis  and  jaundice. 

(d)  Hcemorrhage. — ^This,  if  repeated,  may  cause  severe  anaemia.  This 
is  particularly  shown  in  cases  of  persistent  bleeding  from  haemorrhoids. 

(e)  Long  continued  drains  upon  the  system,  as  in  chronic  suppuratioii, 
prolonged  lactation,  and  in  rapidly  growing  tumors  of  all  sorts. 

Symptoms. — Loss  of  bodily  and  mental  vigor  with  loss  of  weight  and  ob- 
vious anaemia  are  the  important  features.  The  patient  tires  easily,  the  ap- 
petite is  poor,  digestion  often  faulty,  palpitation  is  complained  of,  and  there 
may  be  feelings  of  faintness,  and,  as  the  anaemia  progresses,  swelling  of  the 
feet.  There  is  not  infrequently  slight  fever.  Petechiae  on  the  skin  are  not 
uncommon,  and  retinal  haemorrhages  may  occur.  The  blood  picture  is  dis- 
tinctive. The  red  blood-corpuscles  are  reduced,  but  rarely  below  two  millions 
per  c.  mm.  In  59  cases  of  cancer  of  the  stomach  the  average  count  vas 
3,712,186  per  c.  mm.  In  only  8  cases  was  the  count  below  two  million?, 
in  none  below  one  million  per  c.  mm.  The  haemoglobin  is  proportionately 
low  in  the  cases  just  mentioned ;  the  average  was  44.9  per  cent. ;  in  only  9 
cases  was  it  below  30  per  cent.  The  red  blood-corpuscles  are  irregular  in 
shape,  nucleated  forms  are  present,  and  the  leucocytes  are  usually  increased 
in  number. 

PRIMARY   OR    ESSENTIAL   ANiEMIA 

1.  Chlorosis 

Definition. — An  anaemia  of  unknown  cause,  occurring  in  young  pifcr 
characterized  by  a  marked  relative  diminution  of  the  haemoglobin. 

Etiology. — It  is  a  disease  of  girls,  more  often  of  blondes  than  of  bnmettet 
It  is  doubtful  if  males  are  ever  affected.  The  age  of  onset  is  between  the 
fourteenth  and  seventeenth  years;  under  the  age  of  twelve  cases  are  rare. 
Recurrences,  which  are  common,  may  extend  into  the  third  decade.  Of  the 
essential  cause  of  the  disease  we  know  nothing.  There  exists  a  lowered  energy 
in  the  blood-making  organs,  associated  in  some  obscure  way  with  the  evolution 
of  the  sexual  apparatus  in  women.  Hereditar}'  influences,  particularly  chloro- 
sis and  tuberculosis,  play  a  part  in  some  cases.  Sometimes,  as  Virchor 
pointed  out,  the  condition  exists  with  a  defective  development  (hypoplasia) 
of  the  circulatory  and  generative  organs. 

The  disease  is  most  common  among  the  ill-fed,  overworked  girls  of  large 
towns,  who  are  confined  all  day  in  close,  badly  lighted  rooms,  or  have  to  do 
much  stair-climbing.  Cases  occur,  however,  under  the  most  favorable  ccmdi- 
tions  of  life,  but  not  often  in  country-bred  girls,  as  Maudlin  sings  in  the 
Compleat  Angler.  Lack  of  ])roper  exercise  and  of  fresh  air  and  the  use  of 
improper  food  are  important  factors.  Emotional  and  nervous  disturbances 
may  be  prominent — so  prominent  that  certain  writers  have  regarded  the  dis- 
ease as  a  neurosis.  De  San  vanes  speaks  of  a  chlorose  par  amour.  Xevly 
arrived  Irish  girls  were  very  prone  to  the  disease  in  Montreal.  The  **coi«^ 
and  chlorosis''  expresses  0.  Rosonbach's  opinion.  Menstrual  disturbances  are 
not  uncommon,  but  are  probably  a  sequence,  not  a  cause,  of  chlorosis.  Sir 
Andrew  Clark  believed  that  constipation  played  an  important  role  and  that 
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[he  condition  is  in  reality  a  coprcemia  due  to  the  absorption  of  poisons  from 
the  large  bowel. 

Symptoms. — (a)  General. — The  symptoms  of  chlorosis  are  those  of 
iBcmia.  The  subcutaneous  fat  is  well  retained  or  even  increased  in  amount, 
rhe  complexion  is  peculiar ;  neither  the  blanched  aspect  of  haemorrhage  nor 
the  muddy  pallor  of  grave  anaemia,  but  a  curious  yellow  green  tinge,  which 
tia8  given  to  the  disease  its  name,  and  its  popular  designation,  the  green  sick- 
ness. Occasionally  the  skin  shows  areas  of  pigmentation,  particularly  about 
the  joints.    In  cases  of  moderate  grade  the  color  may  be  deceptive^  as  the 
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eeks  have  a  reddish  tint,  })articularly  on  exertion  (chlorosis  rubra).  The 
bjects  complain  of  breathlessncss  and  palpitation,  and  there  may  be  a  ten- 
incy  to  fainting — symptoms  which  often  lead  to  the  suspicion  of  heart  or 
ng  disease.  Puffiness  of  the  face  and  swelling  of  the  ankles  may  suggest 
^pbritis.  The  disposition  often  chancres,  and  the  girl  becomes  low-spirited 
id  irritable.  The  eyes  have  a  peculiar  brilliancy  and  the  sclcrotics  are  of  a 
uisb  color. 
(6)  Special  Featurjcs. — Blood, — The  drop  as  expressed  looks  pale.    Jo- 
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haiin  Duncan,  in  1867,  first  called  attention  to  the  fact  that  the  essential 
feature  was  not  a  great  reduction  in  the  number  of  the  corpuscles,  but  i 
quantitative  change  in  the  hapiuoglobin.  The  corpuscles  themselves  look  pile. 
In  63  consecutive  cases  examined  at  my  clinic  by  Thayer  the  average  num- 
ber per  cubic  millimetre  of  the  red  blood-corpuscles  was  4,096,544,  or  over 
80  per  cent.,  whereas  the  percentage  of  hsemoglobin  for  the  total  number  vai 
42.3  per  cent.  The  accompanying  chart  illustrates  well  these  striking  dif- 
ferences. There  may,  however,  be  well-marked  actual  anaemia.  The  loweit 
blood-count  in  the  series  of  cases  referred  to  above  was  1,932,000.  There 
may  be  all  the  physical  characteristics  and  symptoms  of  a  profound  ansmii 
with  the  number  of  the  blood-corpuscles  nearly  at  the  normal  standard.  Tlw 
in  one  instance  the  globular  richness  was  over  85  per  cent,  with  the  hemo- 
globin about  35.  No  other  form  of  anaemia  presents  this  feature,  at  least  with 
the  same  constancy  and  in  the  same  degree.  The  importance  of  the  reduction 
in  the  haemoglobin  depends  upon  the  fact  that  it  is  the  iron-containing  ele- 
ments of  the  blood  with  which  in  respiration  the  oxygen  enters  into  combini- 
tion.  This  marked  diminution  in  the  iron  has  also  been  determined  by  chem- 
ical analysis  of  the  blood.  The  microscopic  characteristics  of  the  blood  are  is 
follows :  In  severe  cases  the  corpuscles  may  be  extremely  irregular  in  siie 
and  shape — poikilocytosis,  which  may  occasionally  be  as  marked  as  in  some 
cases  of  pernicious  anaemia.  The  large  forms  of  red  blood  cells  are  not  is 
common,  and  the  average  size  is  stated  to  be  below  normal.  The  color  of 
the  corpuscles  is  noticeably  pale  and  the  deficiency  may  be  seen  either  in  in- 
dividual corpuscles  or  in  the  blood  mixture  prepared  for  counting.  Nucle- 
ated red  corpuscles  (normoblasts)  are  not  very  uncommon,  and  may  vary 
greatly  in  numbers  in  the  same  case  at  different  periods.  The  leucoc^ies  may 
show  a  slight  increase ;  the  average  in  the  63  cases  above  referred  to  vis 
8,467  per  cubic  millimetre. 

(c)  Gastro-intestixal  Symptoms. — The  appetite  is  capricious,  and  pi* 
tients  often  have  a  longing  for  unusual  articles,  particularly  acids.  In  eorae 
instances  they  eat  all  sorts  of  indigestible  things,  such  as  chalk  or  even  earth. 
Superacidity  of  the  gastric  juice  is  common.  Distress  after  eating  and  even 
cardialgic  attacks  may  be  present.  Constipation  is  a  common  symptom,  and, 
as  already  mentioned,  has  been  regarded  as  an  important  element  in  causing 
the  disease.  A  majority  of  chlorotic  girls  who  wear  corsets  have  gastroptosis, 
and  on  inflation  the  stomach  will  be  found  vertically  ])laced;  sometimes  the 
organ  is  very  much  dilated.  The  motor  power  is  usually  well  retained.  En- 
teroptosis  with  palpable  right  kidney  is  not  uncommon. 

(d)  Circulatory  Symptoms. — Palpitation  of  the  heart  occurs  on  exer- 
tion, and  may  be  the  most  distressing  symjitom  of  which  the  patient  com- 
plains. Percussion  may  show  slight  increase  in  the  transverse  dulness.  A 
systolic  murmur  is  heard  at  the  apex  or  at  the  base ;  more  commonly  at  the 
latter,  but  in  extreme  cases  at  both.  A  diastolic  murmur  is  rarelv  heard. 
The  systolic  murmur  is  usually  loudest  in  the  second  left  intercostal  space, 
where  there  is  sometimes  a  distinct  pulsation.  The  exact  mode  of  production 
is  still  in  dispute.  Balfour  holds  that  it  is  ])roducod  at  the  mitral  orifice  by 
relative  insufhoiency  of  the  valves  in  the  dilated  condition  of  the  ventricle. 
On  the  ri«:ht  side  of  the  neck  over  the  jutxular  vein  a  continuous  munnar 
may  be  hoard,  the  bruit  dc  diable.  or  huniniing-top  murmur. 


ANiEMIA  733 

The  pulse  is  usually  full  and  goft.  Visible  impulse  is  present  in  the  veins 
of  the  neck,  as  noted  by  Lancisi.  Pulsation  in  the  peripheral  veins  is  some- 
times seen.  Thrombosis  in  the  veins  may  occur,  most  commonly  in  the 
femoral,  but  occasionally  in  the  cerebral  sinuses.  In  86  cases  the  veins  of 
the  legs  were  affected  in  48,  the  cerebral  sinuses  in  29  (Idchtenstern).  The 
chief  danger  in  thrombosis  of  the  extremities  is  pulmonary  embolism,  which 
occurred  in  13  of  53  cases  collected  by  Welch. 

As  in  all  forms  of  essential  anaemia,  fever  is  not  uncommon.  Chlorotic 
patients  suffer  frequently  from  headache  and  neuralgia,  which  may  be  parox- 
ysmal. The  hands  and  feet  are  often  cold.  Dermatographia  is  common. 
Hysterical  manifestations  are  not  infrequent.  Menstrual  disturbances  are 
very  common — amenorrhcea  or  dysmenorrhoea.  With  the  improvement  in  the 
blood  condition  this  function  is  usually  restored. 

Diagnosis. — The  green  sickness,  as  it  is  sometimes  called,  is  in  many  in- 
stances recognized  at  a  glance.  The  well-nourished  condition  of  the  girl,  the 
peculiar  complexion,  which  is  most  marked  in  brunettes,  and  the  white  or 
bluish  sclerotics  are  very  characteristic.  A  special  danger  exists  in  mistak- 
ing the  apparent  anasmia  of  the  early  stage  of  pulmonary  tuberculosis  for 
chlorosis.  Mistakes  of  this  sort  may  often  be  avoided  by  the  very  simple  test 
furnished  by  allowing  a  drop  of  blood  to  fall  on  a  white  towel  or  a  piece  of 
blotting  paper — a  deficiency  in  haemoglobin  is  readily  appreciated.  The  pal- 
pitation of  the  heart  and  shortness  of  breath  frequently  suggest  heart-disease, 
and  the  oedema  of  the  feet  and  general  pallor  cause  the  cases  to  be  mistaken 
for  Bright's  disease.  In  the  great  majority  of  cases  the  characters  of  the 
blood  readily  separate  chlorosis  from  other  forms  of  anaemia. 

2.  Idiopathic  or  Pernicious  Ancsmia 

Definition. — A  recurring  and  usually  fatal  anaemia  of  unknown  origin, 
characterized  by  haemolysis  and  imperfect  action  of  the  blood-making  organs. 

History. — Addison  (1855)  gave  the  first  accurate  account,  and  it  is  some- 
times known  as  Addison's  anaemia.  Channing  described  cases  of  severe  anaemia 
in  the  puerperal  state.  The  writings  of  Gusserow  and  Biermer  in  the  early 
seventies  did  much  to  awaken  interest  in  the  disease.  The  studies  of  Pepper 
(Secundus),  H.  C.  Wood,  and  Palmer  Howard  made  the  disease  very  familiar 
to  American  and  Canadian  ])hysicians.  The  special  methods  introduced  by 
Ehrlich  have  greatly  increased  our  knowledge  of  the  state  of  the  blood  and 
the  bone  marrow  in  the  disease. 

Diftribntion. — It  is  a  common  and  widespread  disease.  It  was  of  fre- 
quent occurrence  in  Montreal ;  1  saw  many  cases  in  Philadelphia  and  also 
at  the  Johns  Hopkins  Hospital,  and  it  seems  quite  as  common,  or  even  more 
so,  in  England.  As  Cabot  remarks,  the  incidence  of  the  disease  is  a  good  deal 
a  matter  of  keenness  on  the  })art  of  the  practitioners  of  any  district. 

Etiology. — The  figures  here  quoted  are  from  Cabot's  analysis  of  some 
1,200  cases  given  in  his  article  in  my  "System  of  Medicine."  It  is  a  disease 
of  middle  life;  a  great  majority — 922 — occurred  over  the  age  of  36.  The 
youngest  patient  I  have  seen  was  a  boy  of  ten  years.  Two  or  three  cases 
may  occur  in  one  family,  as  a  father  and  two  girls. 

Of  special  etiological  factors  much  stress  has  been  laid  upon  pregnancy 
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and  the  puerperal  state.  Doubtless  many  of  the  patients  reported  by  Chia. 
ning  and  Gusserow  do  not  belong  in  this  group.  Of  the  true  disease  it  fonnt 
a  very  small  fraction,  according  to  Cabot  only  18  among  the  1,200  casei  of 
his  series. 

Sex, — It  is  twice  as  common  in  males  as  in  females,  but  it  is  slightly  com- 
moner  in  women  under  the  age  of  36. 

Buccal  and  Oastro-intestinal  Infection. — William  Hunter,  who  his  done 
so  much  good  work  on  the  subject,  claims  that  a  large  number  of  cases  grouped 
as  pernicious  anaemia  are  really  of  an  infective  nature,  and  not  related  to 
the  true  Addisonian  anaemia,  which  he  regatds  as  a  chronic  infection  due  to 
a  specific  glossitis  with  oral,  gastric,  and  intestinal  sepsis.  In  a  few  cases 
there  is  a  history  of  long  standing  diarrhoea. 

Intestinal  Parasites. — Anaemia  of  a  very  severe,  and  even  of  a  pendcioiu, 
type  may  be  induced  by  the  bothriocephalus  and  by  the  bookworm. 

Atrophy  of  the  Stomach. — In  a  certain  number  of  cases — 61  in  Cabofs 
series — ^there  was  atrophy  of  the  gastro-intestinal  mucosa,  but  it  seems  not 
improbable,  as  he  suggests,  that  when  these  two  diseases  are  associated  fte 
atrophy  is  a  result  rather  than  a  cause  of  the  anaemia. 

Hcemorrhage. — ^As  a  rule  the  anaemia  which  follows  repeated  haemorrhages 
is  of  the  secondary  type  with  a  very  different  blood  picture,  but  in  every  long 
series  of  cases  of  Addison's  anaemia  there  will  be  foimd  a  few  with  a  history 
of  bleeding  piles,  of  recurring  nose  bleeding,  or  of  repeated  haemorrhage 
from  other  sources. 

Nervous  shock  and  emotional  strain  have  been  present  in  a  few  instances. 

We  have  not  got  much  beyond  the  position  of  Addison,  who  character- 
ized the  disease  which  he  was  describing  as  "a  general  anaemia  occurring  with- 
out any  discoverable  cause  whatever;  cases  in  which  there  had  been  no  pre- 
vious loss  of  blood,  no  existing  diarrhoea,  no  chlorosis,  no  purpura,  no  renal, 
splenic,  myasmatic,  glandular,  strumous,  or  malignant  disease." 

Pathology  and  Morbid  Anatomy. — The  body  is  rarely  emaciated.  A  lem- 
on tint  of  the  skin  is  present  in  a  majority  of  the  cases.  The  muscles  often 
are  intensely  red  in  color,  like  horse  flesh,  while  the  fat  is  light  yellow. 
Haemorrhages  are  common  on  the  skin  and  serous  surfaces.  The  heart  is 
usually  large,  flabby,  and  empty.  In  one  instance  I  obtained  only  2  drachms 
of  blood  from  the  right  heart,  and  between  3  and  4  from  the  left.  The  muscle 
substance  of  tlie  heart  is  intensely  fatty,  and  of  a  pale,  light  yellow  color. 
In  no  affection  do  we  see  more  extreme  fatty  degeneration.  The  lungs  show 
no  special  changes.  The  stomach  in  many  instances  is  normal,  but  in  some 
cases  of  fatal  ana?raia  the  mucosa  has  been  extensively  atrophied.  In  the  case 
described  by  Henry  and  myself  the  mucous  membrane  had  a  smooth,  cuticular 
appearance,  and  there  was  com})lete  atrophy  of  the  secreting  tubules.  The 
liver  may  be  enlarged  and  fatty.  In  most  of  my  autopsies  it  was  normal  in 
size,  but  usually  fatty.  The  iron  is  in  excess,  a  striking  contrast  to  the  c<Ma- 
dition  in  cases  of  secondary  anamiia.  It  is  deposited  in  the  outer  and  middle 
zones  of  the  lobules. 

The  spleen  shows  no  important  changes.  In  one  of  Palmer  Howard's 
cases  the  organ  weighed  only  1  ounce  and  5  drachms.  The  iron  pigment  is 
usually  in  excess.  The  lynij)h  glands  may  he  of  a  deep  red  color  (liaemo-lymph 
gland).    The  amount  of  iron  pigment  is  increased  in  the  kidneys,  chiefly  in 
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fc  convoluted  tubules.  The  hono-niarrow  is  usually  red,  lymphoid  in  char- 
rter*  showing  ^reat  oumljers  of  uucleated  red  corpuscles,  especially  the  lar- 
forms  called  by  Ehrlieh  gigantohlasts.  There  are  cases  in  which  t\w  houe- 
Tow  shows  no  si^ns  of  activity — aplastic  anwuiia. 

Spinal  cord  lesions  were  ])resent  in  84  per  cent,  of  the  post  mortems  col- 
ted  by  Cabot ♦  They  affect  chiefly  the  posterior  columns  of  the  cervical 
;ion. 

The  exact  nature  of  the  disease  is  unknown.  Two  views  prevail:  one  that 
ti&a  haemolysis  produced  by  jjoisons  intestinal  or  metabolic.  Bunting  has 
mwn.  that  a  picture  very  similar  to  that  of  pernicious  anaemia  may  be  jivo' 
h\c^  experimentally  in  animals  by  the  injection  of  small  doses  of  ricin. 
TliP  investigations  of  Hchaomann  and  others  have  shown  the  bothrioeephalua 
aniemia  to  be  a  hiemolysis  caused  by  a  lipoid  substance  that  may  be  extracted 
from  the  segments  of  the  worm.  From  the  intestinal  mucosa  of  persons  dead 
of  pernieions  anaemia  lipoid  substances  have  been  extracted  with  hemolytic 
tction  of  remarkable  potency,  causing  anaemia  of  a  severe  and  fatal  type  in 
auimalg.  These  are  interesting  and  suggestive  facts,  the  only  ones  I  know  in 
favor  of  a  special  hsemolytic  body.  The  majority  of  patients  with  pernieions 
anaemia  have  good  ajipetites  and  good  digestion,  and  usually  get  well  from  the 
firi?t  and  second  attacks  without  any  special  change  in  the  condition  of  the 
bo!iel^. 

,  The  view  has  been  put  forward  by  Moffitt  and  others  that  pernicious 
ItoiemJa  is  an  infection,  possibly  protozoal  in  character,  in  favor  of  which 
tre  the  facts  that  anamiia  is  a  very  striking  feature  in  many  protozoal  dis- 
ta&e^,  the  occurrence  of  fever,  the  remarkable  remissious,  the  nervous  lesions, 
«ini  the  value  of  arsenic  in  treatment. 

Symptoms. — The  first  thing  that  often  attracts  attention  in  a  case  of  per- 
ntrious  ana-mia  is  the  combination  of  pallor  with  good  nutrition.  As  a  rule 
tbert*  is  very  slight  loss  in  weight  and  the  fat  layer  is  well  preserved,  so  that 
thp  condition  ofT*^rs  a  striking  contrast  to  most  of  the  secondary  angemias, 
*ith  which  wasting  is  associated.  The  description  given  by  Addison  pre- 
«entg  the  chief  features  of  the  disease  in  a  masterly  way:  '*^Tt  makes  its  ap- 
proach in  so  slow  and  insidious  a  manner  that  the  patient  can  hardly  flx  a 
<Ute  to  tlie  earliest  feeling  of  that  languor  wliich  is  shortly  to  become  so  ex- 
tpeme.  The  countenance  gets  ]mle,  the  whites  of  the  eyes  become  pearly,  the 
g^ieral  frame  flabby  rather  than  wasted,  the  pulse  perhaps  large,  but  re* 

Sarkably  soft  and  compressible,  and  occasionally  with  a  slight  jerk,  especially 
ider  the  slightest  excitement.    There  is  an  increasing  indisposition  to  exer- 
tion, with  an  nneomfortalde  feeling  of  faintness  or  breathlessness  in  attem])t* 
iugit:  the  heart  is  readily  made  to  palpitate;  the  whole  surface  of  the  body 
■Resents  a  blanched,  smooth,  and  waxy  appearance;  the  lips,  gums,  and  tongue 
mfOL  bloodless,  the  fl  abb  in  ess  of  the  solids  increases,  the  appetite  fails,  ex- 
nUe  languor  and   faintness  supervene,  breathlessness  and  palpitations  are 
produced  by  the  most  trifling  exertion  or  emotion ;  some  slight  a'deraa  is 
probably  perceived  about  the  ankles;  the  del)ility  becomes  extreme — the  pa- 
tient can  no  longer  rise  from  bed;  the  mind  occasionally  wanders;  be  falls 
into  a  prostrate  and  half-torpid  state,  and  at  length  expires;  nevertheless,  t^J 
the  r^ry  last,  and  after  a  sickness  of  several  months^  duration,  the  bulkinesa 
^f  the  general  frame  and  the  amount  of  obesity  often  present  a  most  striking 
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contrast    to    the    failure    and    exhaustion    observable    in    every    other  T^ 
spect." 

A  surprising  fact  is  that  there  are  patients  with  extreme  anannit  who 
are  remarkably  vigorous.  I  recently  saw  a  powerfully  built  man  with  2,300.- 
000  red  blood-corpuscles  per  c.  mm.,  who  insisted  that  he  was  able  to  do  erery- 
thing  as  usual  except  that  he  was  a  little  short  of  breath. 

The  appearance  of  the  patient  is  usually  very  characteristic.  The  com- 
bination of  a  lemon-yellow  tint  of  the  skin  with  retention  of  the  &t  gives  & 
very  suggestive  picture.  Sometimes  the  tint  is  icteroid.  In  rare  caaes  there 
is  a  white,  anaemic  pallor,  and  in  a  third  group  a  brownish  tinge  of  the  skin 
(which  is  sometimes  associated  with  leucoderma)  deep  enough  to  suggest 
Addison's  disease.  Muscular  weakness,  palpitation,  headache,  dyspnoBa,  ver- 
tigo, and  oedema  of  the  feet  are  common  in  this  as  in  other  types  of  aiuEmii. 

Oastro^ntestinal  symptoms  are  not  uticommon.  Paroxysms  of  pain  in 
the  stomach  with  or  without  diarrhoea  may  occur  in  crises.  In  fully  one-half 
of  the  cases  diarrhoea  occurs  at  some  time  during  the  course.  The  hydros 
chloric  acid  is  usually  greatly  diminished  or  absent,  and  there  may  be  com- 
plete achylia.  A  sore  mouth  and  tongue,  a  feature  to  which  attention  was 
called  especially  by  William  Hunter,  has  not  been  common  in  my  experienof. 
There  may  be  marked  glossitis  and  ulcers.  Pyorrhoea  alveolaris  may  be  said 
to  be  present  in  all  cases,  and  the  teeth  are  often  very  bad.  Not  infrequently 
the  patients  come  for  palpitation  and  disturbance  of  the  heart.  Slight  dila- 
tation is  common;  murmurs  are  rarely  missed,  generally  haemic  and  basic. 

Apex  diastolic  murmurs  may  occur  without  valve  lesions.  Extraordinary 
throbbing  of  the  arteries  may  occur,  so  that  aneurism  may  be  suspected;  the 
pulse  may  be  collapsing.  CEdema  is  common,  usually  in  the  feet,  sometimes 
in  the  hands. 

The  urine  is  usually  of  low  specific  gravity,  pale,  and  with  diminished 
pigments.  Sometimes,  as  pointed  out  by  Hunter  and  Mott,  it  is  of  a  deep 
sherry  color,  due  to  great  excess  of  urobilin. 

Nervous  Symptoms, — Numbness  and  tingling  are  common.  Sometimes 
there  are  marked  neuritic  pains.  Anatomically  it  has  been  shown  that  le- 
sions of  the  spinal  cord  are  not  at  all  uncommon.  There  are  three  groups  of 
cases : 

(a)  The  patient  may  have  had  no  s]>ecial  symptoms  pointing  to  involve- 
ment of  the  nervous  system,  but  j>ost  mortem  well  marked  lesions  of  the  cord 
are  found. 

(b)  With  the  anaemia  there  are  sipis  of  spinal  cord  lesions,  either  of  a 
lateral  sclerosis  with  s]mstic  features  and  increased  reflexes,  or  the  picture 
may  be  rather  of  the  tal>etic  tyju* — lightning  pains,  girdle  sensation,  area.* 
of  anjesthesia,  loss  of  the  reflexes. 

(c)  There  is  a  remarkable  eroup  carefully  described  by  Sisien  Russell,  Bat- 
ten, and  Collier,  in  wliioh  the  nervous  symptoms,  usually  those  of  a  postero- 
lateral sclerosis,  preotnlo  the  anjemia. 

As  the  diseast*  proiin^ses  there  may  be  creat  depression,  sometimes  delu- 
sions, but  mental  synipti^ms,  as  a  rule,  an*  not  marked. 

Ha^morrhagis  art-  not  very  unci^mnion,  chiefly  in  the  form  of  small 
pt^teohia^  in  the  skin.  Ketinal  ha^morrhaires  are  frequent.  Optic  neuritis  i* 
verv  rare. 
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Blood. — The  total  quantity  in  the  body  is  much  diminished.  The  drop 
aay  look  of  good  color,  but  it  is  abnormally  fluiS.  The  red  blood-corpuscles 
je  greatly  diminished ;  the  average  count  in  81  cases,  when  they  came  under 
ibflerYation,  was  1,575,000  per  c.  mm.  As  Cabot  says,  there  is  no  other  dis- 
ease which  so  often  reduces  the  number  of  red  blood-corpuscles  below  two 
nillions  per  c.  mm.  In  12  per  cent,  of  my  cases  the  count  was  under  one 
aillion.  The  lowest  count  on  record  is  in  a  patient  of  Quincke's,  143,000 
ler  c.  mm. 


RED,  HCMOOLOWN. 

Chart  XVIII. — Pernicious  Asmuia. 


BLUE,  COLOm.CM  CORPUtOLES. 


The  haemoglobin,  though  quantitatively  reduced,  is  relatively  high.  This 
one  of  the  most  constant  and  distinctive  features  of  the  disease,  connected 
robably  with  an  average  increase  in  the  size  of  the  red  blood-corpuscles, 
tained  films  of  the  blood  show  great  variation  in  the  shape  of  the  red  blood- 
)rpu8cles — poikilocytosis.  Tliero  are  large  giant  forms,  megaloc}'tes,  ovoid, 
leasuring  8,  11,  or  even  l.")/i.  As  Laache  showed,  this  is  one  of  the  most 
fttbognomonic  features  of  tlio  disease.    On  the  other  hand,  there  are  a  great 
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many  very  small  red  corpuscles — microcytes,  from  2  to  6  /&  in  diameter,  and 
of  a  deep  red  color.  The  irregularity  in  the  shape  of  the  red  corpoades  is 
remarkable.  Some  are  elongated,  rod-like,  others  pyrif  orm ;  one  end  of  the 
corpuscle  may  be  of  normal  shape,  while  the  other  is  extended  like  the  neck 
of  a  bottle.  Stippling  of  the  red  blood-corpuscles  is  common  with  dark  Uoe 
or  blackish  discoloration — the  so-called  polychromatophilia. 

Nucleated  red  blood-corpuscles  are  constantly  present,  varying  veiy  much 
in  numbers  from  day  to  day.  There  are  two  types — ^normoblasts  of  the  aver- 
age size,  and  the  megaloblasts,  which  are  much  larger.  There  are  frequentlj 
intermediate  forms  between  these  two  groups.  These  nucleated  red  cellg  Tan 
extraordinarily  in  different  cases,  and  there  may  be  what  have  been  caBrf 
blood  crises,  in  which  a  large  number  of  the  nucleated  reds  appear.  In  (me 
such  crisis  there  were  14,388  normoblasts,  460  intermediates,  and  138  megalo- 
blasts per  c.  mm.  These  crises  are  sometimes  followed  by  gains  in  the  blood 
count,  but  they  may  be  terminal  events,  and  not  specially  indicative  of  a^ 
tive  blood  regeneration. 

The  leucocytes  are  generally  normal  or  diminished  in  number.  Poly- 
nuclear  cells  are  rarely  reduced.  Occasionally  there  is  a  marked  increase  in 
the  small  mononuclear  forms.  Myelocytes  are  frequently  present,  even  up  to 
8  and  10  per  cent.  Blood-platelets  are  usually  low;  counts  of  100,000  and 
less  are  not  uncommon  (Pratt). 

Chart  XVIII  gives  a  very  good  idea  of  the  blood  condition  in  a  case  during 
nine  months. 

Aplastic  An-emia. — A  certain  number  of  cases  of  primary  ansmia  run 
a  rapid  and  progressive  course,  without  remissions;  and  death  occurs  within 
a  few  months  from  the  beginning  of  the  attack.  Post  mortem,  instead  of 
an  active  hyperplasia  of  the  bone  marrow,  there  is  atrophy  or  aplasia.  To 
these  cases  the  term  "aplastic  anaemia**  has  been  given.  It  is  a  snb-type  of 
pernicious  ana?mia  with  identical  clinical  features,  except  that  it  runs  a  more 
rapid  course,  is  met  with  in  younger  persons,  the  color  index  may  be  low» 
haemorrhages  are  more  common,  there  may  be  leucopenia,  and  erythroblaats 
are  usually  absent.  The  ha?morrhage8  may  be  very  severe,  and  some  of  the 
cases  are  of  a  pronounced  purpuric  type. 

The  diagnosis  is  only  certain  after  an  examination  of  the  bones,  when  it 
is  found  that  the  marrow  of  the  long  bones  is  fatty,  and  even  the  red  marrow 
may  have  disappeared  from  the  short  bones. 

Forms  of  splenic  anjemia,  suggesting  the  primary  pernicious  form,  and 
leukanaeniia  will  be  discussed  elsewhere. 

Prognosis  and  Course. — The  disease  sometimes  runs  a  very  acute  course. 
In  a  patient  seen  with  Finley  in  Montreal  the  fatal  termination  occurred 
within  ten  days  of  the  onset  of  the  symptoms.  In  other  cases  the  course  i? 
from  six  to  twelve  weeks,  but,  as  a  rule,  it  is  a  chronic  malady  with  remark- 
able remissions.  It  is  rare  to  meet  with  a  case  in  which  recovery  does  not 
take  place  from  the  first  attack.  The  number  of  remissions  varies  from  two 
or  three  to  five  or  six.  In  524  cases  analyzed  by  Cabot  for  this  special  point, 
296  had  one  remission,  118  two,  G5  three,  21  four,  and  24  five.  The  duration 
of  the  remission  may  be  from  three  months  to  four  years.  In  81  caws 
treated  in  my  wards  death  occurred  in  27  while  under  observation.  The 
average  duration  in  these  cases  was  about  a  year. 
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The  ultimate  prognoeis  in  a  great  majority  of  cases  is  bad ;  only  one  case 
Q  our  series  appears  to  have  recovered  completely,  another  was  alive  and  in 
^  health  six  years  after  the  last  attack,  and  a  third  four  years  after.  In 
!abot^8  series  there  were  ten  cases  which  had  lasted  seven  years  or  more,  but 
here  were  only  6  out  of  the  1,200  cases  analyzed  which  he  regarded  as  hav- 
Dg  completely  recovered. 

Diagnosis. — Few  diseases  are  more  readily  recognized  at  sight.  There 
J  something  very  characteristic  about  the  general  appearance  of  a  patient 
rith  Addisonian  anaemia,  and  nowadays  practitioners  are  mucli  more  alert, 
nd  the  disease  is  better  known.  The  lemon  colored  tint  of  the  skin  may 
iggest  jaundice ;  the  anaemia,  puffy  face,  swollen  ankles,  and  albumin  in  the 
rine,  Bright^s  disease;  the  pigmentation,  Addison's  disease;  the  shortness  of 
reath  and  palpitation,  heart  disease ;  the  pallor  and  gastric  symptoms,  cancer 
'  the  stomach.  The  retention  of  fat,  the  insidious  onset,  the  absence  of 
gns  of  local  disease,  and  the  blood  features  already  discussed  are  the  impor- 
nt  diagnostic  points.  From  cancer  of  the  stomach  pernicious  anaemia  is 
stinguished  by  the  absence  of  wasting,  the  high  color  index  of  the  blood, 
e  lower  corpuscular  count,  and  by  the  marked  improvement  in  the  first  at- 
cka  under  proper  treatment. 

TREATMENT   OF   ANEMIA 

Secondary  Anemia. — ^The  traumatic  cases  do  best,  and  with  plenty  of 
od  food  and  fresh  air  the  blood  is  readily  restored.  The  extraordinary 
pidity  with  which  the  normal  percentage  of  red  blood-corpuscles  is  reached 
thout  any  medication  whatever  is  an  important  lesson.  The  cause  of  the 
>morrhage  should  be  sought  and  the  necessary  indications  met.  The  large 
3up  depending  on  the  drain  on  the  albuminous  materials  of  the  blood,  as 

Bright's  disease,  suppuration,  and  fever,  is  difficult  to  treat  successfully, 
d  so  long  as  the  cause  keeps  up  it  is  impossible  to  restore  the  normal  blood 
edition.  The  anaemia  of  inanition  requires  plenty  of  nourishing  food.  When 
pendent  on  organic  changes  in  the  gastro-intestinal  mucosa  not  much  can 
expected  from  either  food  or  medicine.  In  the  toxic  cases  due  to  mercury 
d  lead  the  poison  must  be  eliminated  and  a  nutritious  diet  given  with 
11  doses  of  iron.  In  a  great  majority  of  these  cases  there  is  deficient  blood 
rmation,  and  the  indications  are  briefly  three:  plenty  of  food,  an  open-air 
e,  and  iron.  As  a  rule,  it  makes  but  little  difference  what  form  of  the 
ng  is  administered.  In  severe  forms  the  patient  should  be  at  rest  in  bed 
d  in  the  open  air,  if  possible. 

Clilorosis. — The  treatment  of  chlorosis  affords  one  of  the  most  brilliant 
stances — of  which  we  have  but  three  or  four — of  the  specific  action  of  a 
nedy.  Apart  from  the  action  of  quinine  in  malarial  fever,  and  of  mercury 
d  iodide  of  potassium  in  syphilis,  there  is  no  other  drug  the  beneficial  ef- 
?t8  of  which  we  can  trace  with  the  accuracy  of  a  scientific  experiment.  It 
a  minor  matter  how  the  iron  cures  chlorosis.  In  a  week  we  give  to  a  case 
much  iron  as  is  contained  in  the  entire  blood,  as  even  in  the  worst  case 
chlorosis  there  is  rarely  a  deficit  of  more  than  2  grams  of  this  metal.  Iron 
present  in  the  faeces  of  ehlorotie  patients  before  they  are  placed  upon  any 
latment,  so  that  the  disease  does  not  result  from  any  deficiency  of  available 
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iron  in  the  food.  Biinge  believes  that  it  is  the  Bulphur  which  interreres  witi 
the  digestion  and  assiniilation  of  this  natural  iron.  The  sulplxides  are  pro- 
duced in  tlie  process  of  fermentation  and  deconi position  in  the  f^co,  afid 
interfere  with  the  assimilation  of  the  nornml  iron  contained  in  the  food.  Bj 
the  administration  of  an  inorganic  preparation  of  iron,  with  which  these  ful» 
phides  unite,  the  natural  organic  combinations  in  the  food  are  spamL 

In  studying  charts  of  chh^rosis,  it  is  seen  tliat  there  is  an  increase  in  thr 
red  blood-corpuscles  under  the  influence  of  the  iron,  and  in  some  imUinc© 
the  globular  richness  rises  above  norniaL  The  increase  in  the  hamoglobm  « 
slower  and  the  niaxinium  percentoge  may  not  be  reached  for  a  long  time.  I 
have  for  years  in  the  treatment  of  ehloroeis  used  with  the   gr-  c<* 

Blaud^s  piils,  made  and  given  according  to  the  formula  in   Nj<  t'ttt- 

book,  in  which  each  pill  contains  2  grains  of  the  sulphate  of  iron.  Dann^ 
the  first  week  one  pill  is  given  three  times  a  day;  in  the  second  wwk.  tta 
pills;  in  the  third  week,  three  pills,  three  times  a  day.  This  dose  should  k 
continued  for  four  or  five  weeks  at  least  before  reduction.  An  importint 
feature  in  the  treatment  is  to  persist  in  tlie  use  of  the  iron  for  at  least  thm 
months,  and,  if  necessary,  subsequently  to  resume  it  in  smaller  doses,  ai  fe* 
currences  are  so  common.  Tlie  diet  should  consist  of  good,  *  '  "  -rteJ 
food.     Special  care  shouhl  he  directed  to  the  bowels,  and  if  <  nil 

present  a  saline  purge  should  be  given  each  morning.  Sucli  stress  did  Sir 
Andrew  Clark  lay  on  the  importance  of  constipation  in  chlorosis  that  h 
stated  that  if  limited  to  the  choice  of  one  drug  in  tlie  treatment  of  the  dis- 
ease he  would  choose  a  purgative.  In  many  instances  the  dyspeptic  sviDp- 
toms  may  be  relieved  by  alkalies.  Dilute  hydrochloric  acid,  manganese,  pbtJH 
phorus,  and  oxygen  have  been  recommended.  Rest  in  bed  i8  important  in 
severe  cases. 

Femicious  AoBemia.- — There  are  five  essentials:  first,  a  diagnosis;  sccnnd 
ly,  rest  in  bed  for  weeks  or  even  months,  if  possible  (thirdly)  in  the  ojr.'i 
air;  fourthly,  all  the  good  food  tlie  patient  can  take;  the  outlook  dep<'i><i» 
largely  on  the  stomach;  fifthly,  arsenic;  Fowler's  solution  in  increasiDg  doeev 
beginning  with  Tlliii  or  v  (0.2  to  0.3  c.  c.)  three  times  a  day,  and  increiifin/ 
TTli  each  week  until  the  patient  takes  TTL  xv  (1  c.  c.)  three  times  a  Any,  Otk' 
forms  of  arsenic  may  be  tried,  as  the  sodium  cacodylate  or  the  atoxvl  hr[* 
dermically.  Atoxyl  can  lie  given  in  doses  of  gr.  ss  (0.032  gm.)  every  fi^* 
days,  and  the  amount  gradually  increased.  Accessories  are  oil  inunction*; 
hone-marrow,  wbie!i  has  the  merit  of  a  recommendation  by  Galen:  in  w>m^* 
cases  iron  seems  to  do  good.  Care  should  be  taken  of  the  moutli  aod  twtli 
Gastric  lavage  and  irrigations  of  the  colon  are  useful  tn  some  case?. 

Injections  of  hlood  serum  and  defihrinated  blood  have  been  given.  Th^ 
senim  is  given  io  small  amounts,  10  to  20  c.  c,  usually  into  a  vein;  rtl»fei^ 
rum  is  perhaps  the  best.  Defilirinated  human  blmid  should  l»e  given  iD* 
'travenously  in  large  amounts,  up  to  500  c.  c.  This  is  l>etter  than  to  attfjuf** 
direct  transfusion.  It  is  important  to  test  the  blood  so  that  there  is  ecrtaiutT 
of  using  a  homologous  serum  (see  Moss,  Jtfhns  Hophins  tloajK  BulL  19l'» 
xxii.  p.  238),  This  treatment  should  only  be  carried  out  by  those  who  i« 
familiar  with  the  problems  involved  and  is  not  advisable  for  general  use. 

After  recovery  the  patient  should  be  told  to  watch  the  earliest  indicatjaw 
of  return  of  the  trouble  and  at  once  resume  the  arsenic. 
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n.    LETJILXMIA 


Definition. — ^A  disease  characterized  by  a  permanent  increase  in  the  leuco- 
cytes of  the  blood,  associated  with  hyperplasia  of  the  leucoblastic  tissues. 

History. — In  October,  1845,  Hughes  Bennett  recorded  a  case  of  "suppura- 
tion of  the  blood  with  enlargement  of  the  spleen  and  liver/*  and  he  afterward 
gave  the  disease  the  name  of  "leukocythaemia."  A  month  later  Virchow  de- 
scribed a  similar  condition  of  "white  blood"  to  which  he  gave  the  name  of 
'leukaBmia."  In  1870  Neumann  determined  the  importance  of  the  changes 
Q  the  bone  marrow  in  connection  with  the  disease. 

Varieties.  — ^The  whole  haematopoietic  system — marrow,  spleen,  and  lymph 
lands — is  involved  in  the  disease.  Formerly  we  spoke  of  three  different 
roups — the  splenic,  lymphatic,  and  medullary,  but  we  now  recognize  that 
le  leucoblastic  hyperplasia  may  begin  in  any  part  of  the  blood-glandular 
rstem,  marrow,  lymph  glands,  and  probably  in  the  spleen.  The  differences 
1  the  types  of  the  disease  depend  upon  the  dominance  of  the  lymphoid  or  the 
lyeloid  process,  so  that  we  now  divide  the  cases  roughly  into  two  great 
roups:-  (1)  the  myelocytic  or  myeloid,  corresponding  to  the  spleno-medullary 
jpe,  and  (2)  the  lymphoid,  which  represents  the  lymphatic  variety.  Some 
1868  not  fitting  accurately  into  either  are  spoken  of  as  "atypical"  or  "transi- 
onal"  forms. 

The  nature  of  the  disease  is  unknown.  The  acutely  fatal  cases  resemble 
n  infection,  but  no  organisn.^  have  been  determined.  Banti,  Warthin,  and 
tbers  regard  the  disease  as  related  to  myeloma  and  sarcoma. 

I.  Myeloid  Leukaemia. — Etiology. — The  disease  is  not  very  rare.  There 
rere  24  cases  in  my  wards  at  the  Johns  Hopkins  Hospital  in  fifteen  years, 
t  certainly  is  not  more  frequent  in  malarial  regions. 

It  is  rather  more  common  in  males  than  in  females,  and  between  the  30th 
nd  50th  years.    The  youngcFt  of  my  patients  was  a  child  of  eight  months. 

In  some  instances  it  has  followed  a  blow.  Some  of  the  patients  have  had 
I  tendency  to  haemorrhage,  but,  as  a  rule,  the  disease  appears  in  fairly  healthy 
>er8ons  without  any  recognizable  cause.  It  may  occur  during  pregnancy, 
ind  a  leukaemic  patient  of  Cameron's  of  Montreal  passed  through  three  preg- 
lancies,  bearing  on  each  occasion  a  non-leukaemic  child.  One  of  this  patient's 
hildren  had  leukaemia  before  the  mother  showed  signs  of  the  disease,  and 
mother  died  of  it.  This  patient's  grandmother,  mother,  and  brother  suf- 
ered  from  symptoms  strongly  suggestive  of  leukaemia. 

Morbid  Anatomy, — Dropsy  is  sometimes  present.  There  is  in  many 
ases  a  condition  of  polyaemia ;  the  heart  and  veins  are  distended  with  large 
»lood-clots.  In  Case  XI  of  my  series  the  weight  of  blood  in  the  heart  cham- 
bers alone  was  620  grams.  There  may  be  remarkable  distention  of  the  por- 
al,  cerebral,  pulmonary,  and  subcutaneous  veins.  The  blood  is  usually  dot- 
ed, and  the  enormous  increase  in  the  leucocytes  gives  a  pus  like  a])pearanee 
0  the  coagula,  so  that  it  has  happened  more  than  once,  as  in  Virehow's 
nemorable  case,  that  on  opening  the  right  auricle  the  observer  at  first  thought 
le  had  cut  into  an  abscess.  The  coagula  have  a  peculiar  greenish  color,  sonie- 
jrhat  like  the  fat  of  a  turtle.  Sometimes  this  is  so  intense  as  to  suggest  the 
!olor  of  chloroma,  described  later.    The  alkalinity  of  the  blood  is  diminished. 
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The  fibrin  is  increased.     Charcot's  octahedral  crystals  may  separate  from  the 
blood  after  death. 

In  the  myelitic  form  the  spleen  is  greatly  enlarged,  the  capsnle  may  be 
thickened,  and  the  vessels  at  the  hilus  enlarged.  The  weight  may  range  from 
2  to  18  pounds.  The  organ  is  in  a  condition  of  chronic  hyperplasia.  It 
cuts  with  resistance,  has  a  uniformly  reddish  brown  color,  and  the  Malpighisn 
bodies  are  invisible.  Grayish  white,  circumscribed,  lymphoid  tumors  may 
occur  throughout  the  organ,  contrasting  strongly  with  the  reddish  brown  mat- 
rix. Instead  of  a  fatty  tissue,  the  medulla  of  the  long  bones  may  resemble 
the  consistent  matter  which  forms  the  core  of  an  abscess,  or  it  may  be  dark 
brown  in  color.  There  may  be  haemorrhagic  infarctions.  There  may  be 
much  expansion  of  the  shell  of  bone,  and  localized  swellings  which  are  tender 
and  may  even  yield  to  firm  pressure. 

In  some  instances  there  are  leukasmic  enlargements  in  the  solitary  and 
agminated  glands  of  Peyer.  In  a  case  of  Willcocks*  there  were  growths  on 
the  surface  of  the  stomach  and  gastro-splenic  omentum.  The  thymus  is  rarely 
involved,  though  it  has  been  enlarged  in  some  of  the  acute  cases.  The  lirer 
may  be  greatly  enlarged,  due  to  a  diffuse  leukaemic  infiltration.  There  may 
be  definite  leukaemic  growths.  There  are  rarely  changes  of  importance  in  the 
lungs.  The  kidneys  are  often  enlarged  and  pale,  the  capillaries  may  be  dis- 
tended with  leucocytes,  and  leukaemic  tumors  may  occur.  The  skin  may 
present  leukemic  tumors. 

Leukaemic  tumors  in  the  organs  are  not  common.  In  159  cases  collected 
by  Gowers  there  were  only  13  instances  of  leukaemic  nodules  in  the  liver  and 
10  in  the  kidneys. 

Symptoms, — The  onset  is  insidious,  and,  as  a  rule,  the  patient  seeks  ad- 
vice for  progressive  enlargement  of  the  abdomen  and  shortness  of  breath,  or 
the  pallor,  palpitation,  and  other  symptoms  of  anaemia.  Bleeding  at  the  nose 
is  common.  Gastro-intestinal  symptoms  may  precede  the  onset.  Occasionally 
the  first  symptoms  are  of  a  very  serious  nature.  In  one  of  the  eases  of  my 
series  the  boy  played  lacrosse  two  days  before  the  onset  of  the  final  haemate* 
mesis;  and  in  another  case  a  girl,  who  had,  it  was  supposed,  only  a  slight 
chlorosis,  died  of  fatal  haemorrhage  from  the  stomach  before  any  suspicion 
had  been  aroused  as  to  the  true  condition. 

Anaemia  is  not  a  necessary  accompaniment  of  all  stages  of  the  disease;  the 
subjects  may  look  very  healthy  and  well. 

The  gradual  increase  in  the  volume  of  the  spleen  is  the  most  prominent 
feature  in  a  majority  of  the  cases.  Pain  and  tenderness  are  common,  though 
the  progressive  enlargement  may  be  painless.  A  creaking  fremitus  may  be 
felt  on  palpation.  The  enlarged  organ  extends  downward  to  the  right,  and 
may  be  felt  just  at  the  costal  edge,  or  when  large  it  may  extend  as  far  orer 
as  the  navel.  In  many  cases  it  occupies  fully  one  half  of  the  abdomen,  reach- 
ing to  the  pubcs  below  and  extending  beyond  the  middle  line.  As  a  rule,  the 
edge,  in  some  the  notch  or  notches,  can  be  felt  distinctly.  Its  size  varies 
greatly  from  time  to  time.  It  may  bo  perceptibly  larger  after  meals.  A 
haemorrhage  or  free  diarrhoea  may  reduce  the  size.  The  pressure  of  the  en- 
larged organ  may  cause  distn^ss  after  eating;  in  one  case  it  caused  fatal  ob- 
struction of  the  bowels.  On  auscultation  a  murmur  may  sometimes  be  heard 
over  the  spleen,  and  Gerhardt  has  described  a  pulsation  in  it. 
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The  pulse  is  usually  rapid,  soft,  compressible,  but  often  full  in  volume. 
There  are  rarely  any  cardiac  symptoms.  The  apex  beat  may  be  lifted  an  in- 
terspace'by  the  enlarged  spleen.  Toward  the  close  oedema  may  occur  in  the 
feet  or  general  anasarca.  Haemorrhage  is  common.  There  may  be  most 
extensive  purpura,  or  haemorrhagic  exudate  into  pleura  or  peritoneum.  Epi- 
staxis  is  the  most  frequent  form.  Haemoptysis  and  haematuria  are  rare.  Bleed- 
ing from  the  gums  may  be  present.  Haematemesis  proved  fatal  in  two  of  my 
cases,  and  in  a  third  a  large  cerebral  haemorrhage  rapidly  killed.  The  leukae- 
mic  retinitis  is  a  part  of  the  haemorrhagic  manifestations.  J.  Hughes  Ben- 
Qefs  first  leukaemic  patient  died  suddenly,  without  obvious  cause. 

Local  gangrene  may  develop,  with  signs  of  intense  infection  and  high 
ever.  There  are  very  few  pulmonary  symptoms.  The  shortness  of  breath  is 
lue,  as  a  rule,  to  the  anaemia.  Toward  the  end  there  may  be  oedema  of  the 
lings,  or  pneumonia  may  carry  off  the  patient.  The  gastro-intestinal  symp- 
oms  are  rarely  absent.  Nausea  and  vomiting  are  early  features  in  some 
ases,  and  diarrhoea  may  be  very  troublesome,  even  fatal.  Intestinal  haemor- 
hage  is  not  common.  There  may  be  a  dysenteric  process  in  the  colon.  Jaun- 
ice  rarely  occurs,  though  in  one  case  of  my  series  there  were  recurrent  at- 
acka.  Ascites  may  be  a  prominent  symptom,  probably  due  to  the  presence 
f  the  splenic  tumor.  A  leukaemic  peritonitis  also  may  be  present,  due  to  new 
Towths  in  the  membranes. 

The  nervous  system  is  not  often  involved.  Facial  paralysis  has  been  noted, 
leadache,  dizziness,  and  fainting  spells  are  due  to  anaemia.  The  patients  are 
isually  tranquil.     Coma  may  follow  cerebral  haemorrhage. 

The  special  senses  are  often  affected.  There  is  a  peculiar  retinitis,  due 
hiefly  to  the  extravasation  of  blood,  but  there  may  be  aggregations  of  leuco- 
ytes,  forming  small  leukaemic  growths.  Optic  neuritis  is  rare.  Deafness  has 
requently  been  observed ;  it  may  appear  early  and  possibly  is  due  to  haemor- 
hage.  Features  suggestive  of  M6ni6re*s  disease  may  come  on  quite  suddenly, 
lue  to  leukaemic  infiltration  or  haemorrhage  into  the  semi-circular  canal. 

The  urine  presents  no  constant  changes.  The  uric  acid  excreted  is  always 
n  excess. 

Priapism  is  a  curious  symptom  which  has  been  present  in  a  large  num- 
►er  of  cases.  It  may,  as  in  one  of  our  patients,  be  the  first  symptom.  In  one 
if  my  patients  it  persisted  for  seven  weeks.    The  cause  is  not  known. 

Fever  was  present  in  two-thirds  of  my  series.  Periods  of  pyrexia  may 
Itemate  with  prolonged  intervals  of  freedom.  The  temperature  may  range 
rom  102**  to  103°  F. 

Blood. — In  all  forms  of  the  disease  the  diagnosis  must  be  made  by  the 
xamination  of  the  blood,  as  it  alone  offers  distinctive  features. 

The  striking  change  is  an  increase  in  the  colorless  corpuscles.  The  average 
n  my  series  was  298,700  per  c.  mm.,  and  the  average  ratio  to  the  red  cells 
Fas  1  to  10.  Counts  above  500,000  per  c.  mm.  are  common,  and  they  may 
•ise  above  1,000,000  per  c.  mm.  The  proportion  of  white  to  red  cells  may 
>e  1  to  5,  or  may  even  reach  1  to  1.  There  are  instances  on  record  in  which 
he  number  of  leucocytes  has  exceeded  that  of  the  red  corpuscles. 

The  increase  is  in  all  the  forms.  The  polynuclear  neutrophiles  make  up 
Tom  30  to  50  per  cent.;  botli  the  small  and  the  large  lymphocytes  are  in- 
creased ;  the  eosinophiles  and  the  mast  cells  show  both  a  })ercentage  and  ab- 
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solute  increase.  The  abnormal  cells,  the  myelocytes,  range  from  30  to  50  per 
cent.  Normoblasts  and  megaloblasts  are  common.  There  is  no  anemia  it 
first.  The  red  cell  count  may  be  normal,  but  sooner  or  later  anaemia  coma 
on,  and  the  count  may  fall  to  2,000,000  per  c.  mm.    The  color  index  ig  uct- 
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Chart  XIX. — Leukemia. 
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ally  low.  The  blood  platelets  are  increased.  Charcot-Leyden  cn'stals  maj 
separate  from  the  clots  and  the  ha?moglobin  shows  a  remarkable  tendency  t< 
crystalize. 

IT.  Ta'MPHOID  Leukaemia. — Symptoms. — Tliis  less  common  form  occur 
more  frecpiently  in  males.    There  are  two  varieties,  the  acute  and  the  chronic 
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Acute  lymphatic  leukaemia,  one  of  the  most  terrible  of  all  the  blood  diseases^ 
may  run  a  malignant  course  unparalleled  by  any  of  them.    Among  the  early 
symptoms  are  angina,  often  of  an  ulcerative  character,  involving  the  tonsils 
and  the  pharynx.    Haemorrhages  occur  early,  usually  into  the  skin,  or  there 
is  profuse  nose-bleeding.    The  swelling  of  the  glands,  most  commonly  of  the 
neck,  is  then  noticed ;  the  patient  rapidly  becomes  anaemic,  and  death  has  oc- 
'     curred  as  early  as  the  seventh  day.    There  may  be  marked  fever,  to  103®  or 
105*"  F.,  and  the  case  may  be  mistaken  for  malignant  typhoid  or  typhus 
fever.    The  real  nature  of  the  disease  may  not  be  evident  until  the  lymph 
glands  begin  to  swell;  in  some  cases  there  is  no  evident  glandular  enlarge- 
ment 

The  chronic  form  is  a  very  different  disease,  occurring  later  in  life,  and 
beginning  with  a  general  enlargement  of  the  lymph  glands,  first  the  cervical, 
then  the  axillary.  The  spleen  may  be  slightly  enlarged,  and  anaemia  even- 
tually comes  on,  but  the  disease  may  last  for  years  without  any  special  anae- 
mia. Haemorrhages  are  rare.  Fever  is  not  common.  A  pruritus  of  great 
intensity  may  be  present,  sometimes  with  ecthymatous  patches.  The  skin 
^lay  become  deeply  pigmented.  Localized  leukaemic  tumors  of  the  skin  have 
^>een  described. 

Blood. — The  drop  may  be  sticky  and  viscous,  spreading  with  difficulty. 
1*he  most  remarkable  feature  is  the  increase  of  lymphocytes,  which  are  very 
often  above  90  per  cent.,  and  may  reach  even  99  per  cent.  There  are  two 
olief  forms,  the  large  and  the  small  mononuclear.  The  majority  of  the 
olronic  cases  have  the  small  lymphocytes,  and  the  total  percentage  is  rarely 
Bo  high.  Large  lymphocytes  are  now  thought  to  come  from  the  bone  mar- 
I'ow,  but  there  is  no  sharp  distinction  between  the  forms,  and  possibly  all 
liave  this  origin. 

Atypical  Leuk^mias. —  (1)  Mixed  leukcemias,  in  part  myeloid  and  in 
part  lymphoid;  but  in  nearly  all  cases  of  the  ordinary  spleno-medullary 
leukaemia  a  certain  percentage  of  lymphocytes  are  present,  which  toward  the 
end  may  be  materially  increased. 

(2)  Cases  with  atypical  blood  changes,  such  as  a  very  high  percentage  of 
eosinophiles,  or  a  condition  with  a  very  high  proportion  of  plasma  cells. 

(3)  Chloroma  is  an  atypical  lymphoid  leukaemia  in  which  the  lymphatic 
tumors  have  a  greenish  color.  The  tumor  growths  occur  chiefly  in  the  skull, 
the  orbit,  the  long  bones,  and  throughout  the  viscera.  The  blood  picture  is 
like  that  of  leukaemia  and  the  condition  is  generally-  fatal  within  six  or  eight 
months. 

(4)  In  a  few  rare  instances  a  condition  of  leukaemia  has  been  found  with- 
out changes  in  the  blood-making  organs. 

(5)  LeukancBmia. — This  term  was  invented  by  Leube  to  describe  a  condi- 
tion showing  features  both  of  leukaMiiia  and  severe  anaemia.  The  cases  are 
now  regarded  as  a  myeloid  leuka?mia  with  severe  anaemia.  Glandular  en- 
largement is  usually  present;  the  onset  may  be  like  the  acute  tyi)es  of  leukae- 
mia, and  the  blood  picture  may  be  either  of  the  lym})hoid  or  of  the  myeloid 
tjT)e. 

Diag^ouB. — The  recognition  of  the  acute  forms  may  be  diilicult,  particu- 
larly those  which  begin  with  marked  angina  and  cutaneous  haemorrhages. 
It  may  not  be  until  a  blood  examination  is  made  or  the  glands  enlarge  that 
49 
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suspicion  is  aroused.  The  chronic  forms  are  easily  recognized.  The  enlirgri 
spleen  at  once  suggests  a  blood  county  upon  which  alone  the  diagnosis  rati. 
Twice  I  have  had  cases  of  leukaemia  sent  from  the  ophthalmic  surgeon,  one 
case  with  the  diagnosis.  In  the  IjTnphatic  form,  too,  the  diagnosis  rests  with 
the  blood  examination.  One  has  to  recognize  that  there  are  certain  ctees  of 
sepsis  with  marked  lymphocytosis,  in  which  the  white  blood-corpnscles  mty 
reach  30,000  or  40,000  per  c.  mm.  When  the  regional  lymph  glands  are  in- 
volved this  may  raise  a  doubt.  Cabot  gives  an  instance  of  a  child  in  whom 
after  pneumonia  and  whooping-cough  there  was  a  leucocytosis  of  94,0(H)  per 
c.  mm.  It  is  important  to  remember  that  in  the  ordinary  myelitic  fomu  un- 
der treatment  with  arsenic  or  with  X-rays  the  increase  of  leucocytes  may  dis- 
appear, but  the  differential  count  may  still  be  characteristic. 

Prognosis. — Recovery  in  leukaemia  is  practically  unknown.  The  icnte 
cases  die  within  three  months ;  the  chronic  forms  last  from  six  months  to  four 
or  five  years.  The  chronic  lymphatic  form  seems  to  be  the  most  protnctei 
One  case  in  my  hospital  series  lasted  three  years.  A  private  patient  with  wy 
curate  blood  counts,  in  whom  the  diagnosis  was  made  by  W.  H.  Draper,  wis 
seen  by  me  ten  years  subsequently ;  the  cervical,  axillary,  and  inguinal  glands 
were  greatly  enlarged ;  the  leucocytes  were  242,000  per  c.  mm.,  above  90  per 
cent,  being  lymphocytes. 

Association  with  Other  Diseases. — Tuberculosis  is  not  uncommon.  Dock 
has  collected  27  cases,  in  none  of  which  did  the  tuberculosis  show  any  spwiil 
influence.  Intercurrent  infections  are  not  rare,  such  as  influenza,  erysipelii. 
or  sepsis — often  with  a  remarkable  effect  upon  the  disease.  In  a  case  reported 
by  Dock,  after  an  attack  of  influenza  the  leucocytes  fell  from  367,000  to 
7,500  per  c.  mm.  Various  other  conditions  influence  the  disease,  and  the 
leucoc}i:es  have  disappeared  under  the  use  of  arsenic,  quinine,  tuberculin, 
and  the  X-rays. 

Treatment. — Fresh  air,  good  diet,  and  abstention  from  mental  worry  and 
care  are  the  important  general  indications.  The  indicatio  morbi  can  not  be 
met.  There  are  certain  remedies  which  have  an  influence  upon  the  disease. 
Of  these,  arsenic,  given  in  large  doses,  is  the  best.  I  have  repeatedly  seen 
improvement  under  its  use.  On  the  other  hand,  there  are  curious  remissions 
in  the  disease,  as  mentioned  above,  which  render  therapeutic  deductions  very 
fallacious. 

Quinine  may  be  given  in  cases  with  a  malarial  history.  Iron  mav  he 
of  value  in  some  cases,  as  may  also  inhalations  of  oxygen.  Treatment  with 
the  X-rays  should  be  tried.  Some  observers  have  reported  very  good  results. 
Personally,  I  have  not  seen  any  verj'  striking  permanent  improvement. 

Excision  of  the  louka^mic  spleen  has  been  performed  43  times,  with  5 
recoveries  (J.  C.  Warren). 


m.    HODOKIN'S  DISEASE 

Definition. — A  disease  characterized  by  enlargement  of  the  lymph-glands 
with  progressive  anjemia  and  a  fatal  termination. 

Anatomically  there  is  an  increase  in  the  adenoid  tissue  of  the  glands, 
proliferation  of  the  endothelial  colls,  formation  of  mononuclear  and  mulri- 
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||iiiclear  g'mni  cells,  the  presence  of  eoeinopliiles,  and  thickening  of  the  fibrons 
kticuluni. 

History. ^ — In  1832  Hoclgkin  recorded  a  series  of  cases  of  enlargement  of 
,e  lyniplirttic  glands  and  spleen.  From  the  motley  gronp  that  Hodgkin  de- 
riktl,  Wilks  picked  out  ihe  disease  tind  called  it  afuejnm  Ip}iphatua^    Other 

les  that  have  been  given  to  it  are  adente  by  Trousseau,  pseudo'hul'a'mia 

Cohnheim,  and  generalized  lymphadefioiiuL 

Etiology, — A  widely  spread  disease  in  Europe  and  America,  a  majority  of 
Ihe  cases  occur  in  young  adults,  and  more  frequently  in  males  than  in  fe- 
|nak*s.  Twins  and  sisters  have  been  known  to  be  attacked.  Tlie  cause  is  un- 
sown. Certain  features  suggest  an  acute  infection:  the  rapid  course  of 
|lom€  cases,  the  association  with  local  irritation  in  the  mouth  and  tonsils,  the 
Irequency  with  which  the  disease  starts  in  the  cervical  glands,  the  gradual 
jliteDsion  from  one  gland  group  to  another,  and  the  recurring  cxaecrbations 
•f  fever*  Various  organisms  have  bt'cn  described,  but  nothing  definite  has 
wen  determined.  Possibly  the  disease  is  a  spirillosis — in  favor  of  w^hich  are 
[the  presence  of  eosiuophilia.  so  characteriBtic  of  infection  with  animal  para- 
.lites,  the  presence  of  eosinophilic  cells  in  the  glands,  and  the  influence  of 
arsenic  on  the  disease.  Sternlierg  suggested  that  the  disease  was  a  special 
form  of  tuberculosis;  but  the  histological  changes  in  the  glands  are  quite 
characteristic,  tubercle  Imcilli  are  not  present  in  uncomplicated  cases,  the 
ftuberculin  test  may  he  negative,  and  when  present  the  tuberculosis  appears 
lobe  a  terminal  infection. 

Morbid  Anatoiny.^ — The  superficial  lymph  glands  are  found  most  exten- 
ii\t'ly  involved,  and  from  the  cervical  groups  tliey  form  continuous  cJmins 
ttniticg  the  mediastinal  and  axillary  glands.  The  masses  may  pass  beneath 
the  pectoral  nniseles  and  even  beneath  the  scapuhe.  Of  the  internal  glands, 
itliok*  of  the  thorax  are  most  often  alfected,  and  the  tracheal  and  bronchial 
jpoiipe  may  form  large  masses.  The  trachea  and  the  aorta  with  its  branches 
^ay  be  completely  snrrountled ;  the  veins  may  be  compressed,  rarely  the  aorta 
■itself  The  masses  perforate  the  sternum  and  invade  the  lung  deeply.  The 
l^troperitoneal  glands  may  form  a  continuous  chain  from  the  diaphragm  to 
the  inguinal  canals.  They  may  compress  the  ureters,  the  lumbar  and  sacral 
Serves,  and  the  iliac  veins.  They  may  adhere  to  the  broad  ligament  and  the 
Titeras  and  simulate  fibroids.  At  an  early  stage  the  glands  are  soft  and  elas- 
fcc;  later  they  may  become  firm  and  hard.     Fusion  of  contiguous  glands  does 

E<^i  often  occur,  and  they  tend  to  remain  discrete,  even  after  attaining  a  large 
ze.  The  capsule  may  be  infiltrated,  and  adjacent  tissues  invaded.  On  see- 
on  the  gland  presents  a  grayish  white  semi-translueent  a[ipearanee,  broken 
h  intersecting  strands  of  fibrous  tissue;  there  is  no  caseation  or  necrosis 
inless  a  secondary  infection  has  occurred. 

[  The  spleen  is  enlarged  in  75  per  cent,  of  the  cases ;  in  young  children  the 
tilargement  may  be  great,  hut  the  organ  rarely  reaches  the  size  of  the  spleen 
b  ordinary  levd<a*mia.  In  more  than  half  of  the  cases  hmphoid  growths  are 
Wesent* 

LThe  marrow  of  the  long  hones  may  bo  converted  into  a  rich  lymphoid 
ue.     The  lymphatic  structures  of  the  tonsiHar  ring  and  of  the  intestines 
tmy  show  marked  hyperplasia.    The  liver  is  often  enlarged,  and  may  present 
ttered  nodular  tumors^  wliich  may  also  occur  in  the  kidneys. 
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Histology. — The  studies  of  Andrewes  and  of  Dorothy  Beed  show  a  tctt 
characteristic  microscopic  picture — proliferation  of  the  endothelial  and  reticu- 
lar cells,  with  the  formation  of  lymphoid  cells  of  uniform  size  and  shape, 
and  characteristic  giant  cells,  the  so-called  lymphadenoma  cells,  ccmtaininj 
four  or  more  nuclei.  Eosinophiles  are  always  present,  and  proliferation  of 
the  stroma  leads  to  fibrosis  of  the  gland.  The  difference  between  the  wft 
and  hard  forms  depends  largely  upon  the  stage  of  the  disease.  When  tabereo« 
losis  occurs  as  a  secondary  infection  the  two  processes  may  be  readily  distin- 
guished in  sections  of  the  gland. 

Symptoms. — A  tonsillitis  may  precede  the  onset.  Enlargement  of  the 
cervical  glands  is  usually  an  initial  symptom ;  it  is  rare  to  find  other  super- 
ficial groups  or  the  deeper  glands  attacked  first.  Months  or  even  several  yean 
may  elapse  before  the  glands  in  the  axillae  and  groin  become  involved.  Dn> 
ing  what  may  be  called  the  first  stage  the  patient's  general  condition  is  good; 
then  anaemia  comes  on,  not  marked  at  first,  but  usually  progressive.  In  the 
majority  of  cases  the  spleen  is  enlarged,  but  it  never  reaches  the  dimension 
of  the  leuksemic  organ.  There  may  be  very  little  pain  until  the  interml 
glands  become  involved.  With  swelling  of  the  mediastinal  glands  there  are 
cough,  dyspnoea,  and  often  intense  cyanosis,  with  all  the  signs  of  intra- 
thoracic tumor.  There  may  be  moderate  fever.  Bronzing  of  the  skin  may 
occur,  apart  altogether  from  the  use  of  arsenic.  Pruritis  may  be  a  very  de- 
pressing symptom,  and  boils  and  ecthymatous  blebs  may  occur.  The  leuco- 
cytes show  no  characteristic  changes.  There  may  be  a  moderate  eosinophilia 
and,  as  the  anaemia  progresses,  nucleated  red  corpuscles  appear,  and  toward 
the  end  there  are  instances  of  a  great  increase  in  the  lymphocytes.  Aa  the 
disease  progresses  there  is  marked  emaciation  with  great  asthenia,  and  some- 
times anasarca.  This  represents  the  common  clinical  course,  but  there  are 
many  variations,  among  which  the  following  are  the  most  common: 

(a)  An  ACUTE  form  has  been  described.  I  saw  a  remarkable  case  begin- 
ning, like  so  many  cases  of  lymphatic  leukaemia,  with  angina,  in  which  the 
whole  course  was  less  than  ten  weeks.  Ziegler  mentions  two  cases  of  death 
within  a  month. 

(&)  Localized  Form. — The  enlargement  may  be  localized  to  certain 
groups,  those  in  the  neck,  the  groin,  the  retroperitoneum,  or  the  thorax.  Some 
of  these  cases  present  great  difficulty  in  diagnosis,  particularly  when  there 
are  febrile  paroxysms  with  very  slight  involvement  of  the  external  groups. 
The  disease  may  be  confined  to  one  region  for  a  year  or  more  before  there  i» 
any  extension.  The  localized  mediastinal  group  often  presents  a  very  re- 
markable picture — pressure  signs,  pain,  orthopnoea — and,  unless  there  are 
other  groups  involved,  or  enlargement  of  the  spleen,  it  may  be  impossible  f* 
make  the  diagnosis  during  life. 

(c)  With  Eelapsing  Pyrexia. — To  this  remarkable  type  Pel  and  af- 
terward Ebstein  called  attention.  MacXalty  has  recently  made  a  very  care- 
ful study  of  this  syndrome,  which  is  one  of  the  most  remarkable  met  with  in 
the  practice  of  medicine.  The  relapsing  pyrexia  may  occur  in  cases  with  in- 
volvement of  the  internal  glands  alone,  or,  more  frequently,  with  a  general 
involvement  of  all  the  groups.  ''Following  on  a  period  of  low  pyrexia,  or  of 
normal  or  subnormal  temperature,  there  is  a  steady  rise  occupying  two  or 
four  days  to  a  maximum,  which  may  reach  105**.     For  about  three  days  the 
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iperatnie  remains  at  a  high  level,  and  then  there  is  a  gradual  fall  by  lysis 
npying  about  three  days,  and  the  temperature  then  becomes  sub-normaP 
iacNalty).  An  afebrile  period  of  ten  days  or  two  weeks  then  occurs,  to 
followed  by  another  bout  of  fever.  This  may  be  repeated  for  many  months, 
one  of  my  cases  the  pyrexia  lasted  for  accurately  fourteen  days  for  many 
cessive  paroxysms.  During  the  fever  the  glands  swell  and  may  become 
;  and  tender.  This  febrile  type  may  occur  in  connection  with  involvement 
the  internal  glands  alone.  In  one  patient  whose  cervical  glands  had  been 
jroughly  removed  there  were  typical  Pel-Ebstein  paroxysms,  and  we  could 
d  no  enlarged  glands,  internal  or  external. 

(d)  Latent  Type. — In  his  recent  monograph  Ziegler  has  called  attention 
the  importance  of  this  form,  in  which  anaemia,  fever,  and  constitutional 
nptoms  may  be  present  with  enlargement  of  the  internal  glands.  One  of 
'  early  cases  was  of  this  type — a  very  stout  man,  in  whomi  the  retroperi- 
leal  glands  alone  were  involved.  Symmers  has  reported  an  instance  in 
ich  the  glands  and  the  hilus  of  the  liver  were  attacked. 

(e)  Splenomegalic  Form. — Enlargement  of  the  spleen  is  present  in  a 
ge  proportion  of  cases  of  Hodgkin's  disease.  Whether  or  not  there  is  a 
)e  involving  the  spleen  alone  without  the  lymph  glands  is  still  a  question, 
rmerly,  under  the  name  pseudo-leukaemia  of  Cohnheim,  many  cases  of 
iple  enlargement  of  the  spleen  with  or  without  anaemia  were  spoken  of  as 
*ud(hleuk(JBmia  splenica.  It  is  not  improbable  that  the  disease  may  originate 
the  lymphoid  tissue  of  the  spleen,  and  several  cases  have  been  reported  of 
e  years  by  Ziegler,  Symmers,  Warrington,  and  others.  It  must  be  very 
Beult  to  distinguish  such  cases  clinically  from  the  early  stages  of  Banti's 
ease. 

(/)  Lastly,  a  lymphadexia  ossium  has  been  described — cases  in  which 
(re  have  been  multiple  bone  tumors  of  the  bone  marrow  and  of  the  perios- 
m  with  enlargement  of  the  glands  and  spleen.  How  far  these  should  be 
uped  with  Hodgkin's  disease  seems  to  me  very  doubtful. 
Diagnosis. — (a)  Tuberculosis. — There  are  both  acute  and  chronic  forms 
general  tuberculous  adenitis  (already  described),  but  they  do  not  often 
sent  difficulty  in  diagnosis.  In  the  case  of  enlargement  of  the  glands  on 
f  side  of  the  neck  beginning  in  a  young  person,  it  is  often  not  at  all  easy 
determine  whether  the  disease  is  tuberculosis  or  beginning  Hodgkin's  dis- 
e.  Two  points  should  be  decided.  First,  under  cocaine  one  of  the  small 
nds  of  the  affected  side  should  be  excised  and  the  structure  carefully 
died.  The  histological  changes  differ  markedly  in  Hodgkin's  disease  from 
'Se  in  tuberculosis.  Secondly,  tuberculin  should  be  used  if  the  patient  is 
brile.  In  early  tuberculosis  of  the  glands  of  the  neck  the  reaction  is 
unpt  and  decisive.  In  the  later  stages,  when  many  groups  of  glands  are 
olved  and  the  cachexia  is  well  advanced,  the  tuberculin  reaction  may  be 
^nt  in  Hodgkin's  disease,  but  even  then  the  histological  changes  are  dis- 
ctive.  Other  points  to  ])e  noted  are  the  tendency  in  the  tuberculous  adenitis 
coalescence  of  the  glands,  adhesion  to  the  skin,  with  suppuration,  etc.,  and 
-  liability  to  tuberculosis  of  the  lung  or  pleura. 

(b)  Leuk.^mia. — As  a  rule,  the  blood  examination  gives  the  diagnosis  at 
?lance,  as  Hodgkin's  disease  presents  only  a  slight  leucocytosis.  A  dif- 
ilty  arises  only  in  tliose  rare  instances  of  leukaemia,  usually  the  acute  lym- 
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phatic  form,  in  which  the  leucocytes  gradually  decrease  or  in  which  the  hud*  j 
her  for  a  time  may  become  mirmaL  Histologically  there  are  striking  diJir*j 
eiices  between  the  structure  of  the  glands  in  the  two  conditions* 

(c)  LYMi'ito-sARCOMA. — Clinically  the  cases  may  resemble  Hoil^kin's  di*- 
ease  very  closely,  and  in  the  literature  the  two  diseases  have  been  confoundcii 
The  glands,  as  a  rule,  form  larger  masses,  the  capsules  are  involi^L  asd 
adjacent  structures  are  attacked,  but  this  may  be  the  case  in  Hof] 
ease.     Pressure  signs  in  the  chest  and  abdomen  are  much  more  i  i 

lympho-sarcoma.  But  the  easiest  and  most  satisfactory  mode  of  diagDoma 
examination  of  sections  of  a  gland,  as  the  structure  is  very  different  frodrf 
that  seen  in  Hodgkin's  disease.  The  Ijlood  condition,  the  tyy>e  of  fe?er,  etf^ 
need  a  more  careful  study  in  tins  group  of  cases. 

Course. — There  are  acute  eases  in  which  the  enlargements  spread  r«pid!f 
and  death  follows  in  a  few  months.     As  a  rule,  the  disease  last«  for  two 
three  years.     Hemarkable   periods   of  quiescence   may  occur,   in  which 
glands  diminish  in  size,  tlic  fever  disappears,  and  the  general  coDdjtian  ii 
proves.     Even  a  large  group  of  glands  may  almost  completely  disap] 
a  tumor  mass  on  one  side  of  the  neck  may  subside  while  the  inguinal 
are  enlarging.    Usually  a  cachexia  with  anaemia  and  swelling  of  the  ftvt  fih 
cedes  death.     A  fatal  event  may  occur  early  from  great  ealargement  of  tk 
mediastinal  glands. 

Treatment. — When  the  glands  are  small  and  limited  to  one  side  of  tk 
neck,  operjition  should  be  advised;  even  when  both  sides  of  the  neck  areu- 
volved,  if  there  are  no  signs  of  mediastinal  growth,  n|>eration  is  jiistifiibk 
The  course  of  the  disease  may  be  delayed,  even  if  cure  does  not  follotr. 

There  is  a  possibility  that  the  X-rays  may  do  good  in  selected  cases.  Cf^ 
tainly  the  glands  have  been  reduced  in  size,  but  I  know  of  no  case  In  whidi 
complete  cure  has  been  reported.  Local  treatment  of  the  glands  seems  to  do 
but  little  good. 

Arsenic  is  the  only  drug  which  has  a  positive  value  in  the  disease,  to 
some  cases  the  effects  on  the  glands  are  striking.  It  may  be  given  in  tlielortt 
of  Fowler's  solution  in  increasing  doses.  Eecoveries  have  been  leported  (?)» 
Ill  eflFects  from  the  larger  doses  are  rare.  Peripheral  neuritis  followed  (b 
use  of  5  iv,  3j,  TTl  xviij  during  a  period  of  less  than  three  months.  Phosphor* 
is  recommended  by  Gowers  and  Broadbent,  and  may  be  tried  ii  anemc  i» 
not  well  borne.  Quinine,  iron,  and  cod-liver  oil  are  useful  as  tonics.  Fof 
the  pressure  pains  morphia  should  be  given, 

IV.    PURPURA 

Strictly  speaking,  purpura  is  a  symptom,  not  a  disease;  but  nnder  till 
term  are  conveniently  arranged  a  number  of  affections  characterized  I?  ^^ 
travasations  of  the  blood  into  the  skin.  In  the  present  state  of  our  knovM^I 
a  satisfactory  classification  can  not  be  made.  W.  Koch  groups  all  forms. 
eluding  haemophilia,  under  the  designation  hemorrhagic  diathem,  hAkfiDt 
that  intermediate  forms  link  the  mild  purpura  simplex  and  the  roost  inttiwi 
purpura  ha^morrhagica.  For  a  full  discussion  of  the  subject  and  an  sBsljsii 
of  my  cases,  see  Pratt's  article  in  my  '^System  of  Medicine,'*  Vol.  IV. 

The  purpuric  spots  vary  from  1  to  3  or  4  mm.  in  diameter,     tl'lu-n  fnuH 
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B^BPpoint-like  they  are  called  petechia*;  when  large,  they  are  known  as 
Wlivmoses,  At  first  bright  red  io  eolor,  they  become  darker,  and  gradually 
fade  to  browni.^h  stains.    They  do  not  disappear  on  presfinre. 

In  some  forms  of  purpura  the  coagulation  time  of  the  blood  is  retarded 
to  ten  or  fifteen  minutes,  and  in  haemophilia  it  has  been  delayed  to  fifty 
taunutes. 

I  The  following  is  a  provisional  grouping  of  the  cases : 
I  Symptomatic  Purpura. — (a)  Infectioos, — In  pyaemia,  septicaemia,  and 
TBulignant  endocarditis  (particularly  in  the  last  aifection)  eecliymoses  may 
be  very  abundant.  In  typhus  fever  the  rash  is  always  purpuric.  Measles, 
Boarlet  fe%'er,  and  more  partieidorly  small-pox  and  eerehra-spinal  fever,  have 
each  a  variety  (Characterized  by  an  extensive  purpuric  rash. 

(t)  Toxic. — The  virus  of  snakes  produces  extravasation  of  blood  with 
great  rapidity — a  condition  which  has  been  very  carefully  studied  Uy  Weir 
Mitchell.  Certain  medicines,  particularly  copaiba,  quinine,  l>elladonna,  mer- 
cury, ergot,  and  the  iodides  occasionally,  are  followed  by  a  [wteehial  rash. 
Pnrpura  may  follow  the  use  of  comparatively  small  doses  of  iodide  of  potas- 
sium. A  fatal  event  may  be  caused  by  a  small  amount,  as  in  a  case  reported 
by  Stephen  Mackenzie  of  a  child  which  died  after  a  dose  of  SV^  grains.  An 
enHieuia  may  precede  the  hgemorrhage.  It  is  not  always  a  simple  purpura, 
but  may  be  an  acute  febrile  eruption  of  great  intensity.  Workers  with  ben- 
lol,  which  is  used  as  a  solvent  for  rubber,  may  be  attacked  with  severe  pur- 
pijra.  Cases  such  as  those  reported  by  Selling  have  l>een  in  connection  with 
the  <!Oflting  of  tin  cans,  while  the  Swedish  cases  occurred  in  comiection  with 
the  manufacture  of  bicycle  tires.  Under  this  division,  too,  comes  the  purpura 
«o  often  associated  with  jaundice. 

(f)  CACHECTic.^Under  this  heading  are  best  described  the  instances  of 
purpura  which  occur  in  the  constitutional  disturbance  of  cuncen  tuberculo- 
sis, Hod  gk  in  *s  disease,  BrightV  disease,  scurvv,  and  in  the  del)ility  of  old  age. 
Id  the^e  cases  the  spots  are  usually  confined  to  the  extremities.  They  may  be 
very  abundant  on  the  lower  limbs  and  about  the  wrists  and  hands.  This 
crin^ltntes,  probably,  the  commonest  variety  of  the  disease,  and  many  exam- 
pl'>  Iff  it  can  be  seen  in  the  wards  of  any  large  hospital. 

(d)  Neuuotic. — One  variety  is  met  with  in  cases  of  organic  disease.  It 
*»  the  so-called  myelopathic  purpura,  which  is  seen  occasionally  in  locomotor 
ataxia,  particularly  folhrwing  attacks  of  the  lightning  pains  and,  as  a  rule, 
involving  the  area  of  the  skin  in  which  the  pains  have  been  most  intense. 
Cases  have  been  met  with  also  in  acute  myelitis  and  in  transverse  myelitis, 
d  occasionally  in  severe  neuralgia.  Another  form  is  the  remarkable  hys- 
ical  condition  in  which  stigmata,  or  bleeding  points,  apiiear  upon  the  skin. 

{e)   MECOAXlCAL.^This  variety  is  most  frequently  seen  in  venous  stasis 

any  form,  as  in  the  paroxysms  of  whooping  cough  and  in  epilepsy  and 
lit  tight  bandages. 

ArthntiG  Purpura* — This  form  is  characterized  by  involvement  of  the 
ints.  It  is  usually  known,  therefore,  as  rheumatic,  thoucrh  in  reality  the 
idence  upon  which  this  Wew  is  based  is  not  conclusive.  Of  ".^00  cases  of 
lipura  analyzed  by  Stephen  l^lackenzie,  61  had  a  history  of  rheumatism, 
or  the  present  it  seems  more  satisfactory  to  use  the  designation  arthritic, 
iree  groups  of  cases  may  be  recognized : 
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(a)  Purpura  Simplex. — A  mild  form,  often  known  as  piwpura  simplex, 
«een  most  commonly  in  children,  in  whom,  with  or  without  articular  ptin, 
a  crop  of  purpuric  spots  appears  upon  the  legs,  less  commonly  upon  the  trunk 
and  arms.  As  pointed  out  by  Graves,  this  form  is  not  infrequently  associtted 
with  diarrhoea.  The  disease  is  seldom  severe.  There  may  be  loss  of  appetite, 
and  slight  anaemia.  Fever  is  not,  as  a  rule,  present,  and  the  patients  get  well 
in  a  week  or  ten  days.  Usually  regarded  as  rheumatic,  and  certainly  asso- 
ciated, in  some  instances,  with  undoubted  rheumatic  manifestations,  yet  in  a 
majority  of  the  patients  the  arthritis  is  slighter  than  in  the  ordinary  rheuma- 
tism of  children,  and  no  other  manifestations  are  present. 

(b)  Purpura  (Peliosis)  Riieumatica  {Schonlein's  Diseuse). — ^This  re- 
markable affection  is  characterized  by  multiple  arthritis  and  an  eruption 
which  varies  greatly  in  character,  sometimes  purpuric,  more  commonly  a<80- 
ciated  with  urticaria  or  with  erythema  cxudaiivum.  The  disease  is  mo« 
common  in  males  between  the  ages  of  twenty  and  thirty.  It  not  infrequently 
sets  in  with  sore  throat,  a  fever  from  101°  to  103**,  and  articular  pains.  The 
rash,  which  makes  its  appearance  first  on  the  legs  or  about  the  affected  joints, 
may  be  a  simple  purpura  or  may  show  ordinary  urticarial  wheals.  In  other 
instances  there  are  nodular  infiltrations,  not  to  be  distinguished  from  enih- 
ema  nodosum.  The  combination  of  wheals  and  purpura,  the  purpura  urii- 
cans,  is  very  distinctive.  Much  more  rarely  vesication  is  met  with,  the  »• 
called  pemphigoid  purpura.  The  amount  of  cedema  is  variable;  occasionally 
it  is  excessive.  These  are  the  cases  which  have  been  described  as  fehrxlt  pur^ 
puric  cedema.  The  temperature  range,  in  mild  cases,  is  not  kigh,  but  may 
reach  102**  or  103**  F. 

The  urine  is  sometimes  reduced  in  amount  and  may  be  albuminous.  The 
joint  affections  are  usually  slight,  though  associated  with  much  pain,  par- 
ticularly as  the  rash  comes  out.  Relapses  may  occur  and  the  disease  may 
return  at  the  same  time  for  several  years  in  succession. 

The  diagnosis  of  Schonlein's  disease  offers  no  difficulty.  The  association 
of  multiple  arthritis  with  pur])ura  and  urticaria  is  very  characteristic. 

Schonlein's  peliosis  is  thought  by  most  writers  to  be  of  rheumatic  origin, 
and  certainly  many  of  the  cases  have  the  characters  of  ordinary'  rheumatic 
fever,  plus  purpura.  By  many,  however,  it  is  regarded  as  a  special  affection, 
of  which  the  arthritis  is  a  manifestation  analogous  to  that  which  occurs  in 
hapmo})hilia  and  in  scurvy.  The  frequency  with  which  sore  throat  precedes 
the  attack,  and  the  occasional  occurrence  of  endocarditis  or  pericarditis,  are 
certainly  very  suggestive  of  true  rheumatism. 

The  cases  usually  do  well,  and  a  fatal  event  is  extremely  rare.  The  throat 
s}Tnptoms  may  persist  and  give  trouble.  In  two  instances  I  have  seen  necroris 
and  sloughing  of  a  portion  of  the  uvula. 

Visceral  Lesions  ix  Purpura. — In  any  form  of  purpura,  in  the  ery- 
themas, and  in  urticaria  visceral  lesiouf^  may  occur,  (a)  Gastro-intestinal 
crises,  pain,  vomiting,  mela?na,  and  diarrhoea.  The  attacks  have  often  been 
mistaken  for  appendicitis  or  for  intussusception,  and  at  operation  the  con- 
dition has  been  found  to  be  an  acute  sero-ha?morrhagic  infiltration  of  a  lim* 
ited  area  of  the  stomach  or  bowel.  Identical  attacks  occur  in  angio-nearotic 
oedema.  These  crises  may  ofriir  for  years  in  children  before  an  outbreak  of 
purpura  or  urticaria  gives  a  clue  to  their  nature,     (b)   Enlargement  of  th« 
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I  is  usually  present  in  these  cases,  (c)  Albuminuria  and  acute  nephritis 
oocnr  and  form  the  most  serious  complication,  of  which  seven  cases  in 
eries  died  (Am.  J.  Med.  Sciences,  Jan.,  1904).  The  combination  of 
ura  with  colic  is  usually  spoken  of  as  Henoch's  purpura. 
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nrpura  Hemorrhagica. — Under  this  heading  may  be  considered  cases  of 
severe  purpura  with  haemorrhages  from  the  mucous  membranes.  The 
ion,  known  as  the  morbus  maculosus  of  Werlhof,  is  most  commonly  met 
in  young  and  delicate  individuals,  particularly  in  girls ;  but  the  disease 
ittack  adults  in  full  vigor.  After  a  few  days  of  weakness  and  debility, 
iric  spots  appear  on  the  skin  and  rapidly  increase  in  number  and  size, 
ing  from  the  mucous  surfaces  sets  in,  and  the  epistaxis,  haematuria,  and 
ptysis  may  cause  profound  anaemia.  Death  may  take  place  from  loss  of 
,  or  from  haemorrhage  into  the  brain.  Slight  fever  usually  accompanies 
isease.  In  favorable  cases  the  affection  terminates  in  from  ten  days  to 
^eeks.  There  are  instances  of  purpura  hemorrhagica  of  great  malignan- 
hich  may  prove  fatal  within  twenty-four  hours — purpura  fulminans. 
form  is  most  commonly  met  with  in  children,  and  is  characterized 
f  by  cutaneous  haemorrhages,  and  death  may  occur  before  any  bleeding 
place  from  the  mucous  membranes. 
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In  the  diagnosis  of  purpura  hsemorrhagica  it  is  important  to  ezdode 
scurvy,  which  may  be  done  by  the  consideration  of  the  previous  health,  the 
circumstances  under  which  the  disease  occurs,  and  by  the  absence  of  gwclling 
of  the  gums.  The  malignant  forms  of  the  fevers,  particularly  small-pox  and 
measles,  are  distinguished  by  the  prodromes  and  the  higher  temperature. 

Treatment. — In  symptomatic  purpura  attention  should  be  paid  to  the  con- 
ditions under  which  it  occurs,  and  measures  should  be  employed  to  incrette 
the  strength  and  to  restore  a  normal  blood  condition.  Tonics,  good  food,  and 
fresh  air  meet  these  indications.  In  the  simple  purpura  of  children,  or  that 
associated  with  slight  articular  trouble,  arsenic  in  full  doses  should  be  given. 
No  good  is  obtained  from  the  small  doses,  but  the  Fowler's  solution  should  be 
pushed  freely  until  physiological  effects  are  obtained.  In  peliosis  rheiunatici 
the  sodium  salicylate  may  be  given,  but  with  discretion.  I  confer  not  to 
have  seen  any  special  control  of  the  haemorrhages  by  this  remedy. 

Aromatic  sulphuric  acid,  ergot,  turpentine,  acetate  of  lead,  or  tannic  and 
gallic  acids  may  be  given,  and  in  some  instances  they  seem  to  check  the 
bleeding.  Oil  of  turpentine  is  perhaps  the  best  remedy,  in  10  or  15-miniin 
(1  c.  c.)  doses  three  or  four  times  a  day.  The  calcium  salts,  preferably  the 
lactate,  may  be  given  in  doses  of  15  grains  (1  gm.)  three  or  four  times  a  dij 
for  a  few  days,  to  increase  the  coagulability  of  the  blood.  In  bleeding  from 
the  mouth,  gums,  and  nose  the  inhalation  of  carbon  dioxide,  irrigatipos  with 
2-per-cent.  gelatin  solution,  and  adrenalin  should  be  tried.  The  last  remedj 
has  often  acted  promptly.  The  treatment  of  the  severe  forms  is  the  same  as 
that  given  in  haemophilia. 

HiEMORRHAGIC    DISEASES    OF   THE    NEWBORN 

Syphilis  Hsemorrliag^ca  Neonatorum. — The  child  may  be  bom  healthr, 
or  there  may  be  signs  of  haemorrhage  at  birth.  Then  in  a  few  days  there 
are  extensive  cutaneous  extravasations  and  bleeding  from  the  mucous  su^ 
faces  and  from  the  navel.  The  child  may  become  deeply  jaundiced.  The 
post  mortem  shows  numerous  extravasations  in  the  internal  organs  and  eitefr 
sive  syphilitic  changes  in  the  liver  and  other  organs. 

Epidemic  Hsemoglobinuria  {WincM's  Disease), — HsBmoglobinuria  in  the 
new-born,  which  occasionally  occurs  in  epidemic  form  in  Ipng-in  institu- 
tions, is  a  very  fatal  affection,  which  sets  in  usually  about  the  fourth  diT 
after  birth.  The  child  becomes  jaundiced,  and  there  are  marked  gastro-in- 
testinal  symptoms,  with  fever,  jaundice,  rapid  respiration,  and  sometimes 
cyanosis.  The  urine  contains  albumin  and  blood  coloring  matter — metbffmO' 
globin.  The  disease  has  to  be  distinguished  from  the  simple  icterus  neona- 
torum, with  wliich  there  may  sometimes  be  blood  or  blood  coloring  matter 
in  the  urine.  The  post  mortem  shows  an  absence  of  any  septic  condition  of 
the  umbilical  vessels,  but  the  spleen  is  swollen,  and  there  are  punctiform 
haemorrhages  in  different  parts.  Some  cases  have  shown  in  a  marked  degree 
acute  fatty  degeneration  of  the  internal  organs — the  so-called  Buhl's  disease. 

Morbus  Maculosus  Neonatorum. — Apart  from  the  common  visceral  h«n- 
orrliages,  the  result  of  injuries  at  birth,  bh^eding  from  one  or  more  of  the 
surfaces  is  a  not  uncommon  event  in  the  new-born,  particularly  in  hospittl 
practice.     Forty-five  cases  occurred  in  6,700  deliveries   (C.  W.  Townsoid). 
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le  bleeding  may  be  from  the  navel  alone,  but  more  commonly  it  is  general. 
:  Townsend's  50  cases,  in  20  the  blood  came  from  the  bowels  (melcena  neo* 
iorum)y  in  14  from  the  stomach,  in  14  from  the  mouth,  in  13  from  the 
ee,  in  18  from  the  navel,  in  3  from  the  navel  alone.  The  bleeding  begins 
thin  the  first  week,  but  in  rare  instances  is  delayed  to  the  second  or  third. 
iiirty-one  of  the  cases  died  and  19  recovered.  The  disease  is  usually  of  brief 
nation,  death  occurring  in  from  one  to  seven  days.  The  temperature  is 
ten  elevated.  The  nature  of  the  disease  is  unknown.  As  a  rule,  nothing 
(normal  is  found  post  mortem.  The  general  and  not  local  nature  of  the 
(ection,  its  self  limited  character,  the  presence  of  fever,  and  the  greater 
revalence  of  the  disease  in  hospitals  suggest  an  infectious  origin  (Town- 
nd).  The  bleeding  may  be  associated  with  intense  haematogenous  jaundice, 
ot  every  case  of  bleeding  from  the  stomach  or  bowels  belongs  in  this  cate- 
)ry.  Ulcers  of  the  oesophagus,  stomach,  and  duodenum  have  been  found  in 
le  new-born  dead  of  melcpnn  neonatorum.  The  child  may  draw  the  blood 
om  the  breast  and  subsequently  vomit  it. 

V.    HJ5M0PHILIA 

DeAnition. — A  disease  characterized  by  excessive  and  chronic  liability  to 
imoderate  haemorrhage.  The  liability  is  hereditary,  and  is  confined  to  the 
ale  sex  (Bulloch  and  Fildes). 

Eistory. — The  origin  of  our  knowledge  of  this  remarkable  condition  dates 
om  1803,  when  John  C.  Otto,  a  Philadelphia  physician,  published  "an  ac- 
nnt  of  an  haemorrhagic  disposition  occurring  in  certain  families**;  and  he 
•st  used  the  word  "bleeder."  The  works  of  Grandidier  and  of  Wickham 
2gg  give  full  clinical  details,  and  the  monograph  of  Bulloch  and  Fildes 
Dhilan  &  Co.,  London,  1911)  presents  in  extraordinary  detail  every  aspect 
:  the  disease. 

IMstribntion. — A  majority  of  the  cases  have  been  reported  from  Germany, 
witzerland,  and  the  United  States.  Jews  are  supposed  to  be  more  prone 
urn  others  to  the  disease,  but  this  Bulloch  doubts,  and  he  discredits  the  negro 
ues. 

Sex. — Bulloch  and  Fildes  claim  to  have  estal)li8hed  by  their  researches 
le  fact  of  immunity  in  females,  denying  the  authenticity  of  all  the  published 
1868  (19).  "In  none  of  the  families  of  bleeders  ...  do  we  find  any  un- 
inivocal  evidence  of  abnormality  in  the  women,  that  is  to  say,  any  abnormal- 
y  beyond  what  might  be  expected  in  any  collection  of  females  taken  at 
indom." 

Inheritance. — Otto  pointed  out  in  his  original  paper  that  while  the  fe- 
ales  do  not  themselves  bleed  they  alone  transmit  the  tendency.  Of  171 
tJorded  instances  of  transmission,  160  conform  to  the  "law  of  Nasse"  that 
le  disease  is  transmitted  by  the  unaffected  female — ^'^the  conductor"  (Bul- 
ch  and  Fildes).  They  explain  the  11  exceptions,  and  conclude  that  the 
«ei8e  is  not  capable  of  being  propagated  through  a  male.  Instances  of 
smophilia  without  demonstrable  inlieritance  are  very  rare. 

Hthology. — Recent  studios  point  to  disturbance  in  the  fibrin  forming 
ictore  as  the  essential  feature  of  the  disease.  Alniroth  Wright  showed  that 
^  coagulation  time  in  ha^mophilics  was  much  delayed,  and  the  recent  ob- 


756  DISEASES    OF   THE   BLOOD 

servations  of  Addis  in  12  cases  have  shown  that  the  delay  may  be  as  mndi 
as  40  to  60  minutes.  According  to  the  development  of  Buchanan  and 
Schmidt^s  views  the  factors  in  coagulation  are  fibrinogen,  prothrombin, 
thrombokinase,  and  calcium,  and  by  the  interaction  of  the  last  three  thrombin 
is  produced,  which,  acting  on  the  fibrinogen,  precipitates  fibrin.  Set  fne 
when  a  wound  takes  place,  the  thrombokinase  present  in  the  tissues  in  the 
presence  of  calcium  rapidly  forms  a  new  body — ^thrombin.  Sahli,  wfaoK 
studies  on  haemophilia  have  been  most  important  and  interesting,  believes  that 
there  is  an  anomaly  of  the  cellular  elements  of  the  blood,  and  of  certain  other 
cells,  especially  in  the  walls  of  the  vessels,  so  that  the  thrombokinase  is  not 
produced.  Morowitz  believes  that  thrombokinase  is  derived  from  the  leuco- 
cytes or  from  the  platelets.  One  of  the  difficulties  in  explaining  the  bleeding 
in  haemophilia  is  the  fact  that  the  haemorrhage  continues  in  spite  of  the  pres- 
ence of  clots  in  and  about  the  wound.  Addis  believes  that  a  higher  amount 
of  thrombokinase  is  required  to  produce  rapid  clotting  in  hsemophilic  thin 
in  normal  blood.  In  a  wound,  coagulation  may  occur  only  in  those  parts,  is 
at  the  side,  where  the  concentration  of  this  material  is  highest ;  but  the  clot 
itself  prevents  the  addition  of  further  quantities  of  the  thrombokinase  from 
the  tissues,  and  when  the  quantity  of  thrombin  set  free  from  the  primary  clot 
is  insufficient  completely  to  coagulate  the  blood  in  the  centre  of  the  wooDd, 
the  bleeding  may  continue  indefinitely. 

Symptoms. — "The  cardinal  symptoms  are  three  in  number  ...  an  in- 
heriied  tendency  in  males  to  bleed"  (Bulloch  and  Fildes).  A  triflmg  in- 
jury, of  no  moment  in  a  normal  person,  determines  a  haemorrhage,  which 
has  no  tendency  to  stop,  but  the  blood  trickles  or  oozes  until  death  follows 
or  there  is  spontaneous  arrest.  The  bleeding  may  be  external,  internal  or 
into  joints.  A  majority  of  the  attacks  may  be  traced  to  trauma  but  spontane- 
ous bleeding  may  occur.  The  liability  is  first  noticed  in  children  and  per- 
sists to  adult  life,  gradually  diminishing  and  eventually  disappearing.  Tooth 
extraction  is  a  very  common  cause.  Epistaxis  is  a  frequent  occurrence, 
heading  the  list  in  Grandidier's  series  of  334  cases.  Other  localities  were: 
mouth  43,  stomach  15,  bowels  36,  urethra  16,  lungs  17,  and  a  few  instance* 
of  bleeding  from  the  tongue,  finger-tips,  tear  papilla,  eyelids,  external  ear. 
vulva,  navel,  and  scrotum.  Trivial  operations,  as  circumcision,  have  been 
followed  by  fatal  haemorrhage. 

HcTmarthrosis  and  periarticular  bleedings  are  common.  The  knee  is  most 
commonly  attacked,  and  the  affection  has  been  mistaken  for  tuberculosis. 
Konig  distinguishes  three  stages — hjemarthrosis,  panarthritis,  and  deformity. 

Diagnosis. — Karl  Pearson's  new  iatro-mathematical  school  of  medicine 
has  done  good  work  in  making  the  profession  nlore  careful  about  its  fact?, 
as  well  as  its  figures.  Bullocli's  monograph  should  be  read  by  all  who  value 
accuracy  of  observation  and  of  investigation.  Forms  of  bleeding  are  so  com- 
mon that  it  is  a  sini])le  matti  r  to  construct  a  pedigree  showing  an  inherited 
"hapmorrhagic  diathesis."  It  is  essential  for  the  diagnosis  that  the  individual 
should  have  been  more  or  less  subject  to  bleeding  from  various  parts  through- 
out his  life.  "No  solitary  hjrniorrhage,  however  inexplicable,  should,  in  out 
opinion,  be  regarded  as  lueniophilia;  it  is  necessary  to  show  that  the  individual 
has  been  repeatedlv  attacked,  if  not  from  birth,  from  infancy^'  (Bulloch  and 
Fildes). 
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atment — Becent  work  of  a  most  encouraging  character  indicates  that 
ms  of  serum  or  of  defibrinated  blood,  or  direct  transfusion  have  remark- 
Sects  in  these  severe  haemorrhagic  cases,  particularly  in  haemophilia. 
ethod  has  been  introduced  by  Weil,  who  recommends  the  subcutaneous 
m  of  30  c.  c.  of  fresh  human  or  animal  serum  or  the  intravenous  in- 

of  16  c.  c.  The  method  has  been  successful  in  the  haemorrhagic  dis- 
i  the  new-bom,  injecting  subcutaneously  10  c.  c,  and  giving  as  much 

or  even  200  c.  c.  in  four  or  five  days  (Moss).  The  serum  may  be  ap- 
ocally  to  the  bleeding  spot  in  haemophilia.    Cure  has  followed  the  use 

anti-diphtheritic  serum.  Injection  of  defibiSnated  blood  has  been 
iful  in  several  cases,  and  melaena  neonatorum  has  been  cured  by  direct 
ision.  Lambert's  case  is  remarkable,  as  the  haemorrhage  had  been 
on  for  three  days  and  the  child  was  dying.  In  the  severer  cases  the 
transfusion  should  be  tried  and  the  technique  is  not  now  a  matter  of 
ty. 

VI.    EBYTWRffiMTA 

(Vaqiiez'  Disease,  Polycythoemia  Vera) 

Lnition. — A  disease  characterized  by  a  persistent  increase  of  the  red 
•orpuscles,  a  condition  of  plethora,  splenomegaly,  and  at  times  cyanosis, 
were  reported  by  Rendu  and  Widal,  Vaquez,  Cabot,  McKeen,  Saundby 
ossell,  and  since  1903,  when  I  tried  to  put  the  disease  on  a  firm  clinical 
^eat  interest  has  been  aroused  in  the  condition. 

fchology. — We  see  polycythaemia  as  a  secondary  condition  in  high  alti- 
and  in  stasis  of  the  blood  in  congenital  heart  disease,  and  in  emphysema 

lungs.  The  high  altitude  hyperglobulism  is  compensatory  to  lack  of 
I  in  the  air,  and  there  is  an  increased  activity  of  the  bone  marrow.  In 
Bmia  proper  this  same  increased  activity  of  the  bone  marrow  is  pres- 
id  the  disease  is  regarded  as  a  primary  lesion  of  the  erythroblastic  tis- 
f  the  bone  marrow,  just  as  leukaemia  is  an  affection  of  the  leucoblastic 
its.  There  is  also  an  increased  viscosity  of  the  blood  which  favors  the 
and  capillary  engorgement. 
aptoms. — The  three  cardinal  features  are  a  change  in  the  appearance 

patient,  enlargement  of  the  spleen,  and  hyperglobulism.  The  super- 
alood  vessels,  capillaries,  and  veins  look  full,  so  that  the  skin  is  always 
ited,  in  warm  weather  of  a  brick  red  color,  in  cold  weather  cyanosed. 
Dgorgement  of  the  face  may  be  extreme,  extending  to  the  conjunctivae, 
I  the  cold  the  cyanosis  of  the  face  and  hands  may  be  as  marked  as  any 
8  ever  seen.  There  is  often,  too,  a  remarkable  vasomotor  instability, 
:he  hand  becoming  deeply  engorged  when  held  down,  and  rapidly  anaemic 
held  up. 

le  spleen  is  usually  enlarged,  but  not  to  the  great  extent  of  leukaemia, 
y  vary  in  size  from  time  to  time.  It  is  hard,  firm,  and  painless. 
16  total  bulk  of  blood  is  enormously  increased,  and  the  ratio  of  cor- 
«  to  plasma  is  hiorh.  The  polyc^ihamia  ranges  from  7  to  12  or  even 
Uions  of  red  corpuFclos  ])or  c.  mm.  As  a  rule,  they  are  normal  in  ap- 
ace and  shape;  nucleated  red  blood-corpuscles  may  be  present,  the  hae- 
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moglobin  ranging  from  130  to  160  per  cent.,  but  the  color  index  is  rdatbdj 
low.  Moderate  leucocytosis  is  the  rule  without  any  characteristic  diSereotial 
change;  a  few  myelocytes  may  be  present.    The  specific  gravity  is  iifjDL 

Of  other  symptoms  the  most  common  are  headache,  flushing,  and  giddi- 
ness. Constipation  is  common,  and  albuminuria  is  usually  present  The 
blood  pressure  is  high ;  occasionally  there  may  be  haemorrhages  into  the  rida 
and  from  the  mucous  membranes.  Recurring  ascites,  probably  in  assodatka 
with  splenic  tumor,  was  present  in  two  of  my  cases. 

Morris  has  reported  a  couple  of  cases  with  the  general  appearance  of  the 
disease  and  with  slight  enlargement  of  the  spleen,  but  without  polycythnnk 
Geisbock  has  described  a  variety,  polycyihcBmia  hypertonica,  with  increued 
tension,  arterio-sclerosis,  and  nephritis. 

Diagnosis. — The  triad  of  features  above  referred  to  are  sufficient  in  the 
absence  of  congenital  heart  disease,  emphysema,  and  forms  of  cyanosis  awH 
ciated  with  poisoning  by  coal  tar  products.  In  a  few  rare  cases  the  poly- 
cythaemia  has  been  associated  with  tuberculosis  of  the  spleen. 

Prognosis. — The  prognosis  is  bad  for  cure,  but  the  condition  may  peroat 
for  years  with  reasonably  good  health.  Cardiac  failure,  haemorrhage,  and 
recurring  ascites  have  been  the  usual  modes  of  death. 

Treatment. — When  there  is  much  fullness  of  the  head  and  vertigo,  re- 
peated  bleedings  have  given  relief.  Inhalations  of  oxygen  may  be  tried  when 
the  cyanosis  is  extreme.  Saline  purges  and  low  diet  are  also  helpful.  The 
X-rays  have  done  no  good  in  my  cases.    Splenectomy  should  not  be  performed. 


Vn.    ENTEBOOENOUS  CYANOSIS 

{MethcBnioglobincemia  and  SulphcBmoglobincdmia) 

Definition. — A  form  of  permanent  cyanosis  due  to  changes  in  the  compo- 
sition of  the  haemoglobin  of  the  blood. 

Etiology. — It  has  long  been  known  that  with  the  use  of  certain  drugs 
changes  were  induced  in  the  haemoglobin.  In  poisoning  by  potassium  chlorate 
methaemoglobinaemia  occurs  often  with  an  active  haemolysis.  Carbon  monox- 
ide, sulphuretted  hydrogen,  the  coal-tar  products,  acetanilide,  phenacetin, 
sulphonal,  and  trional  may  cause  a  chronic  cyanosis.  Stokvis  brought  for- 
ward evidence  to  show  that  certain  cases  of  chronic  cyanosis  are  associated 
with  intestinal  disturbances,  and  he  gives  this  form  the  name  "enterog- 
enous." Some  of  the  forms  are  associated  with  methaemoglobinaemia,  others 
with  sulphaemoglobinaemia.  In  a  doubtful  case,  with  absence  of  lesions  of 
the  heart  or  lungs,  a  spectroscopic  examination  of  the  blood  will  determine 
if  the  cyanosis  is  of  this  nature,  and  which  of  the  two  derivatives  of  hemo- 
globin is  causing  it. 

There  have  been  some  15  or  20  cases  now  on  record  of  both  forms  (see 
Garrod,  Allbutt  and  Rolleston's  System). 

Methaemoglobinaemia. — Several  of  the  patients  have  had  chronic  diarrhoea, 
in  two  associated  with  parasites.  In  Stokvis'  case  there  was  clubbing  of  the 
fingers  without  any  recognizable  cause.  Gibson  and  Douglas  obtained  from 
the  blood  of  their  patient  a  pure  culture  of  a  colon  organism  and  suggesteJ 
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le  **Microbic  cyanosis/'  In  connection  with  this  observation  it  may 
ioned  that  methaBmoglobinaemia  has  been  met  with  in  Winckers  dis- 
one  case  of  which  the  staphylococcus  has  been  isolated  from  the  blood, 
till  more  striking  confirmation  is  Boycott's  discovery  of  an  infective 
loglobinsemia  in  rats,  caused  by  Gaertner's  bacillus,  which  gives  a  re- 
e  bltish  tint  to  the  skin  of  white  rats. 

hiemoglobinemia. — The  appearance  of  the  patients  is  very  much  the 
rhey  look  very  badly,  even  death-like,  but  feel  comfortable,  and  there 
ortness  of  breath.  The  absence  of  symptoms  at  once  suggests  a  drug 
I  a  cause^  but  the  history  is  negative.  In  the  case  reported  by  Wood 
;he  first  in  this  country,  the  cultures  were  negative.  Intestinal  dis- 
?s  have  been  present  in  a  number  of  cases,  and  Garrod  suggests  that 
chronic  poisoning  by  hydrogen  sulphide,  possibly  absorbed  from  the 

S8. 


SECTION  IX 

DISEASES  OF  THE  CIECULATORY  SYSTEM 
A.    DISEASES   OF   THE   PERICARDIUM 

L    PERICARDITIS 

Pericarditis  is  the  result  of  infective  processes,  primary  or  secondary,  or 
arises  by  extension  of  inflammation  from  contiguous  organs. 

Etiology. — Primary^  so-called  idiopathic,  inflammation  is  rare;  butithu 
been  met  with  in  children  without  any  evidence  of  rheumatism  or  of  any  locil 
or  general  disease.    Certain  of  the  cases  are  tuberculous. 

Pericarditis  from  injury  usually  comes  under  the  care  of  the  surgeon  in 
connection  with  the  primary  wound.  The  trauma  may  be  from  within,  te 
to  the  passage  of  a  foreign  body — a  needle,  a  pin,  or  a  bone — throng  the 
oesophagus — a  variety  exceedingly  common  in  cows  and  horses. 

Secondary:  (a)  Occurs  most  frequently  in  connection  with  rheumitie 
fever.  The  percentage  given  by  different  authors  ranges  from  thirty  to  ser- 
enty.  In  our  330  cases  of  rheumatic  fever  (Johns  Hopkins  Hospital)  peri- 
carditis occurred  in  twenty — ^practically  6  per  cent.  The  articular  trouble  nir 
be  slight  or,  indeed,  the  disease  may  be  associated  with  acute  tonsillitii  ib 
rheumatic  subjects.  Certain  of  the  so-called  idiopathic  cases  have  their  origin 
in  an  acute  tonsillitis.  The  pericarditis  may  precede  the  arthritis.  (5)  b 
septic  processes ;  in  the  acute  necrosis  of  bone  and  in  puerperal  fever  it  is  not 
uncommon,  (c)  In  tuberculosis,  in  which  the  disease  may  be  primary  or  ptfl 
of  a  general  involvement  of  the  serous  sacs  or  associated  with  extensive  pal- 
monary  disease,  (d)  In  the  fevers.  Not  infrequent  after  scarlatina,  it  is  rare 
in  measles,  small-pox,  typhoid  fever,  and  diphtheria.  In  pneumonia  it  i«  not 
uncommon,  occurring  in  31  among  665  in  my  clinic  (J.  A.  Chatard).  In  IW 
post  mortems  there  were  29  instances  of  pericarditis.  It  is  most  freqnent  iB 
double  pneumonia,  and  in  our  series  with  disease  of  the  right  side,  if  onlj 
one  lung  was  involved.  Pericarditis  sometimes  complicates  chorea;  it  wis 
present  in  19  of  73  autopsies  wliich  I  collected;  in  only  8  of  these  was  irthri- 
tis  present,  (e)  Terminal  pericarditis.  In  gout,  in  chronic  Bright's  diseue 
— fericardite  hrightique  of  the  French — in  arterio-sclerosis,  in  scurvy,  in 
diabetes,  and  in  chronic  illness  of  all  sorts  a  latent  pericarditis  is  common 
and  is  usually  overlooked. 

(/)  By  Extension. — In  pleuro-pneumonia  it  forms  a  serious  complicttion, 
and  was  present  in  5  cases  of  100  post  mortems.  It  is  most  often  met  with 
in  the  pleuro-pneumonia  of  children  and  of  alcoholics.  With  simple  pleuriij 
it  is  rare.    In  ulcerative  endocarditis,  purulent  myocarditis,  and  in  ancuriflo 
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)f  the  aorta  pericarditis  is  occasionally  found.  It  may  also  follow  extension 
rf  the  disease  from  the  mediastinal  glands,  the  ribs,  sternum,  vertebrae,  and 
yen  from  the  abdominal  viscera. 

The  ordinary  pus  cocci,  the  pneumococcus,  and  the  tubercle  bacillus  are 
lie  chief  organisms  met  with  in  acute  pericarditis. 

Pericarditis  occurs  at  all  ages.  Cases  have  been  reported  in  the  fetus. 
n  the  new-bom  it  may  result  from  septic  infection  through  the  navel, 
'hroughout  childhood  the  incidence  of  rheumatic  fever  and  scarlet  fever 
iiakes  it  a  frequent  affection,  whereas  late  in  life  it  is  most  often  associated 
rith  tuberculosis,  Bright's  disease,  and  gout.  Males  are  somewhat  more 
requently  attacked  than  females.  The  so-called  epidemics  of  pericarditis 
lave  been  outbreaks  of  pneumonia  with  this  as  a  frequent  complication. 

ACUTE    FIBRINOUS    PERICARDITIS 

This,  the  most  common  and  benign  form,  is  distinguished  by  the  small 
amonnt  of  exudate  which  coats  the  surface  in  a  thin  layer. 

It  may  be  partial  or  general.  In  the  mildest  grc^des  the  membrane  looks 
lustreless  and  roughened,  due  to  the  presence  of  a  thin  fibrinous  sheeting, 
which  can  be  lifted  with  the  knife,  showing  beneath  an  injected  or  ecchymotic 
?ero8a.  As  the  fibrinous  sheeting  increases  in  thickness  the  constant  move- 
ment of  the  adjacent  surfaces  gives  to  it  sometimes  a  ridge-like,  at  others  a 
honeycombed  appearance.  With  more  abundant  fibrinous  exudation  the 
membranes  present  an  appearance  resembling  buttered  surfaces  which  have 
been  drawn  apart.  The  fibrin  is  in  long  shreds,  and  the  heart  presents  a 
curiously  shaggy  appearance — the  hairy  heart  of  old  writers,  cor  villosum. 

In  mild  grades  the  subjacent  muscle  looks  normal,  but  in  the  more  pro- 
longed and  severe  cases  there  is  myocarditis,  and  for  2  or  3  mm.  beneath  the 
visceral  layer  the  muscle  presents  a  pale,  turbid  appearance.  Many  of  these 
acute  cases  are  tuberculous  and  the  granulations  are  easily  overlooked  in  a 
wperficial  examination. 

There  is  usually  a  slight  amount  of  fluid  entangled  in  the  meshes  of  fibrin, 
but  there  may  be  very  thick  exudate  without  much  serous  effusion. 

SymptomB. — Unless  sought  for  there  may  be  no  objective  signs,  and  for 
Qiis  reason  it  is  often  overlooked,  and  in  hospitals  the  disease  is  relatively 
more  common  in  the  post  mortem  room  than  in  the  wards. 

Pain  is  a  variable  symptom,  not  usually  intense,  and  in  this  form  rarely 
excited  by  pressure.  It  is  more  marked  in  the  early  stage,  and  may  be 
referred  either  to  the  prsecordia  or  to  the  region  of  the  xiphoid  cartilage, 
fnstances  are  recorded  of  pain  of  an  aggravated  and  most  distressing  character 
resembling  angina.  Fever  is  usually  present,  but  it  is  not  always  easy  to 
lay  how  much  depends  upon  the  primary  disease,  and  how  much  upon  the 
)ericarditis.  It  is  as  a  rule  not  high,  rarely  exceeding  102.5®  F.  In  rheu- 
natic  cases  hyperpyrexia  has  been  observed. 

Physical  Skjns. — Inspection,  is  negative;  palpation  may  reveal  the  pres- 
ence of  a  distinct  fremitus  caused  by  the  rubbing  of  the  roughened  pericardial 
surfaces.  This  is  usually  best  marked  over  the  right  ventricle.  It  is  not 
always  to  be  felt,  even  when  the  friction  sound  on  auscultation  is  loud  and 
dear.  Auscultation:  The  friction  sound,  due  to  the  movement  of  the  peri- 
00 
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cardial  surfaces  upon  each  other^  is  one  of  the  most  distinctive  of  pbjnal 
signs.     It  is  double,  corresponding  to  the  systole  and  diastole ;  but  the  syn- 
chronism with  the  heart  sounds  is  not  accurate,  and  the  to  and  fro  murmur 
usually  outlasts  the  time  occupied  by  the  first  and  second  sound.    In  rare 
instances  the  friction  is  single ;  more  frequently  it  appears  to  be  triple  in  chir- 
acter — a  sort  of  canter  rhythm.    The  sounds  have  a  peculiar  rubbing,  grttinir 
quality,  characteristic  when  once  recognized,  and  rarely  simulated  by  en(i<v 
cardial  murmurs.    Sometimes  instead  of  grating  there  is  a  creaking  quality- 
the  bruit  de  cuir  neuf — the  new  leather  murmur  of  the  French.    The  peri- 
cardial friction  appears  superficial,  very  close  to  the  ear,  and  is  usually  inttu- 
sified  by  pressure  with  the  stethoscope.     It  is  best  heard  over  the  right  ven- 
tricle, the  part  of  the  heart  which  is  most  closely  in  contact  with  the  from 
of  the  chest — that  is,  in  the  fourth  and  fifth  interspaces  and  adjacent  portion* 
of  the  sternum.    There  are  instances  in  which  the  friction  is  most  marked  at 
the  base,  over  the  aorta,  and  at  the  superior  reflection  of  the  pericardium. 
Occasionally  it  is  best  heard  at  the  apex.    It  may  be  limited  to  a  very  narrow 
area,  or  it  may  be  transmitted  up  and  down  the  sternum.     There  are,  hot- 
ever,  no  definite  lines  of  transmission  as  in  endocardial  murmurs.    An  im- 
portant point  is  the  variability  of  the  sounds,  both  in  position  and  quality; 
they  may  be  heard  at  one  visit  and  not  at  another.     The  maximum  of  in- 
tensity will  be  found  to  vary  with  position.    Friction  may  be  present  with  a 
thin,  almost  imperceptible,  layer  of  exudate;  on  the  other  hand  it  may  not  be 
present  with  a  thick,  buttery  layer.     The  rub  may  be  entirely  obscured  by 
the  loud  bronchial  rales  in  pneumonia,  in  which  disease  pericarditis  is  not 
recognized  clinically  in  more  than  half  the  cases,  only  13  in  31  cases  in  mj 
series. 

Diagpaosis. — There  is  rarely  any  difficulty  in  determining  the  presence  of 
a  dry  pericarditis,  for  the  friction  sounds  are  distinctive.  The  double  murmur 
of  aortic  incompetency  may  simulate  closely  the  to  and  fro  pericardial  roh. 
I  recall  several  instances  in  which  this  mistake  was  made.  The  constant  char- 
acter of  the  aortic  murmur,  the  direction  of  transmission,  the  phenomena  in 
the  arteries,  and  the  associated  conditions  of  the  disease  should  be  sufficient  to 
prevent  this  error. 

Fleuro-pericardial  friction  is  very  common,  and  may  be  associated  with 
endo-pericarditis,  particularly  in  cases  of  pleuro-pneumonia.  It  is  frequent, 
too,  in  tuberculosis.  It  is  best  heard  over  the  left  border  of  the  heart,  and  i« 
much  affected  by  the  respiratory  movement.  Holding  the  breath  or  taking 
a  deep  inspiration  may  annihilate  it.  The  rhythm  is  not  the  simple  to  and 
fro  diastolic  and  systolic,  but  the  respiratory  rhythm  is  superadded,  usually 
intensifying  the  murmur  during  expiration  and  lessening  it  on  inspiration. 
In  tuberculosis  of  the  lungs  there  are  instances  in  which,  with  the  friction, 
a  loud  systolic  click  is  heard,  due  to  the  compression  of  a  thin  layer  of  lung 
and  the  expulsion  of  a  bubble  of  air  from  a  small  softening  focus  or  from  • 
bronchus. 

And,  lastly,  it  is  not  very  uncommon,  in  the  region  of  the  apex  beat,  to 
hear  a  series  of  fine  crepitant  sounds,  systolic  in  time,  often  very  distinct, 
suggestive  of  pericardial  adhesions,  but  heard  too  frequently  for  this  cause. 

Course  and  Termination. — Simple  fibrinous  pericarditis  never  kills,  but  it 
occurs  so  often  in  connection  with  serious  affections  that  we  have  frequent 
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ypportunities  to  see  all  stages  of  its  progress.  In  the  majority  of  cases  the 
nflammation  subsides  and  the  thin  fibrinous  laminsB  gradually  become  con- 
rerted  into  connective  tissue,  which  unites  the  pericardial  leaves  firmly  to- 
gether. A  very  thin  layer  may  "clear"  without  leaving  adhesions.  In  other 
nstances  the  inflammation  progresses,  with  increase  of  the  exudation,  and  the 
londition  is  changed  from  a  "dry^'  to  a  "moist"  pericarditis,  or  the  pericarditis 
nth  effusion. 

In  a  few  instances — probably  always  tuberculous — ^the  simple  plastic  peri- 
urditis  becomes  chronic,  and  great  thickening  of  both  visceral  and  parietal 
lyers  is  gradually  induced. 

PERICARDITIS   WITH    EFFUSION 

Etiology. — Commonly  a  direct  sequence  of  the  dry  or  plastic  pericarditis, 
)t  which  it  is  sometimes  called  the  second  stage,  this  form  is  found  most 
lequently  in  association  with  rheumatic  fever,  tuberculosis,  and  septicaemia, 
tnd  sets  in  usually  with  the  symptoms  above  described,  namely,  praecordial 
Miin,  with  slight  fever  or  a  distinct  chill. 

In  children  the  disease  may,  like  pleurisy,  come  on  without  local  symp- 
oms,  and,  after  a  week  or  two  of  failing  health,  slight  fever,  shortness  of 
reath,  and  increasing  pallor,  the  physician  may  find,  to  his  astonishment, 
igng  of  most  extensive  pericardial  effusion.  These  latent  cases  are  often 
ttberculous.  W.  Ewart  has  called  special  attention  to  latent  and  ephemeral 
ericardial  effusions,  which  he  thinks  are  often  of  short  duration  and  of 
moderate  size,  with  an  absence  of  the  painful  features  of  pericarditis. 

Korbid  Anatomy. — The  effusion  may  be  sero-fibrinous,  haemorrhagic,  or 
irulent.  The  amount  varies  from  200  to  300  c.  c.  to  2  litres.  In  the  cases  of 
ro-fibrinous  exudation  the  pericardial  membranes  are  covered  with  thick, 
eamy  fibrin,  which  may  be  in  ridges  or  honeycombed,  or  may  present  long, 
llous  extensions.  The  parietal  layer  may  be  several  millimetres  in  thickness 
d  may  form  a  firm,  leathery  membrane.  The  haemorrhagic  exudation  is 
Ually  associated  with  tuberculous,  or  with  cancerous  pericarditis,  or  with 
B  disease  in  the  aged.  The  lymph  is  less  abundant,  but  both  surfaces  are 
jected  and  often  show  numerous  haemorrhages.  Thick,  curdy  masses  of 
aiph  are  usually  found  in  the  dependent  part  of  the  sac.  In  many  cases  the 
usion  is  really  sero-purulent,  a  thin,  turbid  exudation  containing  flocculi  of 
•rin. 

The   pericardial    layers  are   greatly  thickened   and   covered   with   fibrin. 

hen  the  fluid  is  pus,  they  present  a  grayish,  rough,  granular  surface.    Some- 

nes  there  are  distinct  erosions  on  the  visceral  membrane.    The  heart  muscle 

these  cases  becomes  involved  to  a  greater  or  less  extent  and,  on  section,  the 

ieue,  for  a  depth  of  from  2  to  3  mm.,  is  pale  and  turbid,  and  shows  evidence 

tatty  and  granular  change.  Endocarditis  coexists  frequently,  but  rarely 
suits  from  the  extension  of  the  inflammation  through  the  wall  of  the  heart. 

SymptomB. — Even  with  copious  effusion  the  onset  and  course  may  be  so 
fiidious  that  no  suspicion  of  the  true  nature  of  the  disease  is  aroused. 

As  in  the  simple  pericarditis,  pain  may  be  present,  either  sharp  and  stab- 
ng  or  as  a  sense  of  distress  and  discomfort  in  the  cardiac  region.  It  is  more 
^uent  with  effusion  than  in  the  plastic  form.    Pressure  at  the  lower  end  of 
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the  sternuin  iisiially  arrgravates  it.     Dyspnoea  is  a  coiiuiiow 

svniptom,  one  which,  perliaps,  more  than  any  other,  excites  s- 

disorder  and  loads  to  careful  examination  of  heart  and  lur 

restless,  lies  ii])()n  the  left  side  or,  as  the  effusion  mcr 

Associated  with  the  dyspnoea  is  in  many  cases  a  p*" 

countenance.    The  pnlse  is  rapid,  small,  sometimes  ' 

the  characters  known  as  pulsus  paradoxus,  in  w> 

the  pulse  beat  becomes  very  weak  or  is  lost.    Tb 

part,  to  the  direct  mechanical  effect  of  the  flu" 

enil)arrasses  the  heart's  action.     Other  pre^ 

veins  of  the  neck,  dysphagia,  which  may  b 

cou^h  from  compression  of  the  trachea 

to  compression  or  irritation  of  the  rec' 

aorta.    In  massive  effusion  the  penes 

antero-lateral  region  of  the  left  sic" 

mistaken  for  i)leurisy.     Even  in  r 

compressed,  an  additional  elemer 
(I'reat  restletusness,  insomnia. 

are  symj)toms  in  the  more  sevf 

toms  are  associated  with  the 

tlie  ordinary  delirium  there         ^j^^  distention  sufhcient  to  c(nnj»ro?'^  tli.  hr;.' 

may  become  melancholic         ,^,^^.  j„  ^j^^.  axillarv  reirion,  or  tlatms-  ImI'.IivI 

condition  resembles  closf      ^^^^^^.  ^^  ^,^^^.  definite*,  and  unlike  anv  f^mi  i.f 'V> 

scrii)ed  this  condition,  '      ^^^^,  heart. 

may  also  occur,  as  wr    ,^i^,j^^  observers  who  have  acknowledircd  that  tli.  v  hav- 

tion  which  has  occur 


.ictlv  palpiiM*^  :ii  ' 

nas  a  trianjiiilur  f'^Tm:    ^^' 

.1  so  hiph  alnu'j  \\\'-  Uft  <''^';'. 

.s])aces  u'Uhfjitt  nsihU  ur  i"'-'!'". 

ing  with  change  of  ]M'*iti"n  ■''.»♦.'''' 


js  an*  clearer,  often  sharp.  valvulaT,  •'[ 
.•^  commnn,  whereas  in  ctTusi'^n  \\w  nhuv". 
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/iscriminate  between  these  two  con(liti<ins.  an«l  who  iiav* 
ciracentesis  cordis  insiead  of  paracentesis  prrirnnlil.  i«  P"T' 
with  copious  exu   ,.;,.„^  ,,^^  the  difficulties. 

enlarged.    A  W8    ^^^  -^'-litre)  exudations  have  been  confoundid  with  a  |'!»"r 
there  may  be  7     j^,  ^]^r^J^  ^^^p  occasion  the  pericardium  has  bi-en  tnpp'tl  :ii.!  r 
there  may  1/     '^j^^f^  ^i,,.  exudate  was  pleuritic.    ""     - 
prominent    ..•■;  ji,,.  ....-- 


The  flat  tym]»any  in  thf  ir.:''' 
•VM.         ahscnce  of  well  defined  movable  dulnrss,  an«l  ilu  i'< 
the  compr    .v,    ^J.^,   in.lirative   points.     Followed  from   dav  to  ilav  \W:"  : 
isnea.     ■  V.!^^  difficulty,  but  it  is  different  when  a  patient  seen  fnr  th'-  t:r<  V' 
may  pr  •  'j^'j^rtre  area  of  chilnoss  in  the  antero-lateral  reirion  nf  tin-  h-^  «;:••* 
.^''!^  if  wo  to  and  fro  jieric-ardial  friction  murmur.     Manv  of  tii*-  •='•■ 


impr 
ape- 
as 

t' 


re^rjinli'd  ;is  cneapsubitcd   pleural  effu^^ions 


^^' .pccn^\  dillicuUy  rxists  in  recognizing  the  large  exuflair  in  pmnM.-i.M 
'  ifiision  may  be  \ery  much  larger  than  the  signs  indicate,  anil  tiM  " 


f^0^fit  of  tbf^  a«lj;K-ent   lung  and  pleura  is  confusing.     In  at  h  r»-t  T:.r 
Is  in  ^^"'*  series  we  should  have  taj)piMl  tlie  sac:  post  mortem  th«*  erTuv'" 


^rn.. 


tin  id  can  not  positively  be  determined  witlmut  a?i'ira- 


^jiioto  tlian  a  litn 

^fhe  nature  of  tbi 

rfofl'  ^*"*  ''    fairly  accurate  o])inion  i-an  be  formed   from  the  natun-  of  tIi- 

-j'fliary  dis«'ase  and  the  general  eonditicm  of  the  patient.  In  rhenmatic  i.a-- 
Cg  exudation  is  usually  sero-librinous;  in  septic  and  tulwreuloiis  m--*  it  i^ 
pfteu  purnh'iit  fmui  the  outset:  in  si-nile,  nephritic,  and  tubereulo;;?  mss ''i- 
exudate  may  be  haMuorrhagie. 

Treatment. — The  jjatiint  should  have  absolute  (piiet,  mentally  and  be'iih- 
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"^$^ 


mimum  I  he  hearths  aetioD.     Drugs  given  for  this  piir- 

"^^jitalis,  are  of  doubtful  utility.     Local  blood lutting 

"nly  advantageous  in  robust  subjects,  particularly 

"i-pneumonia.     The  ice  bag  m  of  great  value. 

^  first  for  an  hour  or  more  at  a  time,  and 

nency  of  the  heart's  action  and  seems 

*^ters  are  not  indicated  in  the  early 


^  measures  to  promote  absorption 

a,  a  practice  not  so  much  in  vogue 

rver,  in  some  instances,  how  quickly 

.1  :ition.     Purges  and  iodide  of  potassium 

sin  aid  be  light,  dry»  and  nutritious.     The 

Jtiioted  by  the  infusion  of  digitalis  and  potas- 


H  n  as  signs  of  serious  impairment  of  the  heart 

ilyspntra,  small,   rapid  pulse,  dusky,   anxious  eoun- 

,  nr  incision  of  the  pericardium,  should  be  performed. 

n<nis  exudate,  such  as  connnonly  occurs  after  rheunuitism^ 

ilicituL;  but  when  the  exudate  is  purulent,  the  perieardium 

y  incised  and  freely  drained.     The  puncture  may  be  made  in 

5r  fifth  interspnce,  in  or  outside  the  nipple  line.     In  large  effusions 

rdium  can  be  readily  reached  without  danger  by  thrusting  the  needle 

pd  backward  close  to  the  costal  margin  in  the  left  coato-xiphoid 

the  needle  may  be  introduced  outside  the  left  nippleMine,     The 

paracentesis  of  the  perieiirdium  have  so  far  not  been  satisfactory. 

Brlier  operation  in  many  instances  and  a  more  radical  one  in  otliers 

and  free  drainage,  not  aspiration,  when  the  fluid  is  purulent^ 

itage  of  recoveries  will  be  greatly  increased.     Repeated  tapping  may 

One  ease  of  tuberculous  effusion,  tapped  three  times,  recovered 

and  was  alive  three  years  afterward. 


CHRONIC    ADHESIVE    PEBICAKDITI8 
Idherenl  Pericardium,  Imlurative  MediaMinopencarditis) 

note  prognosis  in  pericarditis  is  very  variable,  A  large  majority  of 
get  well  and  have  no  further  trouble,  but  in  young  persons  serious 
netimes  follow  adhesions  and  thickening  of  the  layers.  As  Sei|uira 
'M  out,  the  danger  ts  here  directly  in  proportion  to  the  amount  of 
tand  weakening  of  the  pericardium  in  consequence  of  the  intlamma- 
I  loss  of  the  firm  support  afforded  to  the  heart  by  the  rigid  fibrous 
Bch  it  h  inclosed  is  the  important  factor.  There  are  two  groups  of 
nlierent  pericardium. 

Hnple  adhesion  of  the  peri-  and  epicardial  layers,  a  common  sequence 
iditis,  met  with   post  mortem  as  an  accidental  lesion.     It  is  not 
associated  with  disturbance  in  the  function  of  the  heart,  w^hich  in 
of  the  cases  is  neither  dilated  nor  hypertrophied. 
ent  pericardium  with  chronic  mediastinitis  and  union  of  the 
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but  when  one  is  called  to  a  case  for  the  first  time  and  finds  perhaps  an  in- 
creased area  of  prsecordial  dulness,  it  is  often  very  hard  to  determine  with 
certainty  whether  or  not  effusion  is  present. 

The  difficulty  usually  lies  in  distinguishing  between  dilatation  of  the 
heart  and  pericardial  effusion.  Although  the  differential  signs  are  simple 
enough  on  paper,  it  is  notoriously  difficult  in  certain  cases,  particularly  in 
stout  persons,  to  say  which  of  the  conditions  exists.  The  points  which  desene 
attention  are: 

(a)  The  character  of  the  impulse,  which  in  dilatation,  particularly  in 
thin-chested  peoj)le,  is  commonly  visible  and  wavy. 

(b)  The  shock  of  the  cardiac  sounds  is  more  distinctly  palpable  in  dili- 
tation. 

(c)  The  area  of  dulness  in  dilatation  rarely  has  a  triangular  form;  nor 
does  it,  except  in  cases  of  mitral  stenosis,  reach  so  high  along  the  left  stemil 
margin  or  so  low  in  the  fifth  and  sixth  interspaces  without  visible  or  palpabU 
impulse.  An  upper  limit  of  dulness  shifting  with  change  of  position  speak 
strongly  for  effusion. 

(d)  In  dilatation  the  heart  sounds  are  clearer,  often  sharp,  valvular,  or 
fetal  in  character;  gallop  rhythm  is  common,  whereas  in  effusion  the  sounds 
are  distant  and  muffled. 

(e)  Earely  in  dilatation  is  the  distention  sufficient  to  compress  the  lung 
and  produce  the  tympanitic  note  in  the  axillary  region,  or  flatness  behind. 

(/)  The  X-ray  picture  may  be  very  definite,  and  unlike  any  form  of  dila- 
tation or  hypertrophy  of  the  heart. 

The  number  of  excellent  observers  who  have  acknowledged  that  they  hare 
failed  sometimes  to  discriminate  between  these  two  conditions,  and  who  have 
indeed  performed  paracentesis  cordis  instead  of  paracentesis  pericardii,  is  per- 
haps the  best  comment  on  the  diflBculties. 

Massive  (V/n  to  2-litre)  exudations  have  been  confounded  with  a  pleural 
effusion.  On  more  than  one  occasion  the  pericardium  has  been  tapped  under 
the  impression  that  the  exudate  was  pleuritic.  The  flat  tympany  in  the  infra- 
scapular  region,  the  absence  of  well  defined  movable  dulness,  and  the  feel>U', 
muffled  sounds  are  indicative  points.  Followed  from  day  to  day  there  is 
rarely  much  difficulty,  but  it  is  different  when  a  patient  seen  for  the  first  time 
presents  a  large  area  of  dulness  in  the  antero-lateral  region  of  the  left  che?t. 
and  there  is  no  to  and  fro  pericardial  friction  murmur.  Many  of  the  ca?*-? 
have  been  regarded  as  encapsulated  pleural  effusions. 

A  special  difficulty  exists  in  recognizing  the  large  exudate  in  pneumonia. 
The  effiision  may  be  very  much  larger  than  the  signs  indicate,  and  the  in- 
volvoTiiont  of  the  adjacent  lung  and  pleura  is  confusing.  In  at  lenst  three 
casc^  in  our  series  we  should  have  tapped  the  sac;  post  mortem  the  effusion 
was  more  than  a  litre. 

The  nature  of  the  fluid  ran  not  positively  be  determined  without  aspit** 
tion ;  but  a  fairly  accurate  opinion  can  be  formed  from  the  nature  of  the 
primary  disease  and  the  general  condition  of  the  patient.  In  rheumatic  cases 
the  exudation  is  usually  sero-fibrinous ;  in  septic  and  tuberculous  cases  it  i^ 
often  purulent  finni  tlio  outset:  in  senile,  nephritic,  and  tulxirculous  cases  the 
exudate  may  be  hapniorrhagic. 

Treatment. — The  patient  should  have  absolute  quiet,  mentally  and  bodily. 
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as  to  reduce  to  a  minimum  the  heart's  action.  Drugs  given  for  this  pur- 
e,  such  as  aconite  or  digitalis,  are  of  doubtful  utility.  Local  bloodletting 
cupping  or  leeches  is  certainly  advantageous  in  robust  subjects,  particularly 
the  cases  of  extension  in  pleuro-pneumonia.  The  ice  bag  is  of  great  value, 
nay  be  applied  to  the  praecordia  at  first  for  an  hour  or  more  at  a  time,  and 
Q  continuously.  It  reduces  the  frequency  of  the  heart's  action  and  seems 
retard  the  progress  of  an  effusion.  Blisters  are  not  indicated  in  the  early 
re. 

When  effusion  is  present,  the  following  measures  to  promote  absorption 
f  be  adopted :  Blisters  to  the  praecordia,  a  practice  not  so  much  in  vogue 
7  as  formerly.  It  is  surprising,  however,  in  some  instances,  how  quickly 
effusion  will  subside  on  their  application.    Purges  and  iodide  of  potassium 

of  doubtful  utility.  The  diet  should  be  light,  dry,  and  nutritious.  The 
ion  of  the  kidneys  may  be  promoted  by  the  infusion  of  digitalis  and  potas- 
in  acetate. 

With  an  effusion,  so  soon  as  signs  of  serious  impairment  of  the  heart 
ur,  as  indicated  by  dyspnoea,  small,  rapid  pulse,  dusky,  anxious  coun- 
ance,  paracentesis,  or  incision  of  the  pericardium,  should  be  performed, 
th  the  sero-fibrinous  exudate,  such  as  commonly  occurs  after  rheumatism, 
iration  is  sufficient;  but  when  the  exudate  is  purulent,  the  pericardium 
dd  be  freely  incised  and  freely  drained.    The  puncture  may  be  made  in 

fourth  or  fifth  interspace,  in  or  outside  the  nipple  line.    In  large  effusions 

pericardium  can  be  readily  reached  without  danger  by  thrusting  the  needle 
arard  and  backward  close  to  the  costal  margin  in  the  left  costo-xiphoid 
rle;  or  the  needle  may  be  introduced  outside  the  left  nipple*  line.  The 
ultB  of  paracentesis  of  the  pericardium  have  so  far  not  been  satisfactory, 
th  an  earlier  operation  in  many  instances  and  a  more  radical  one  in  others 
ncision  and  free  drainage,  not  aspiration,  when  the  fluid  is  purulent — 

percentage  of  recoveries  will  be  greatly  increased.  Repeated  tapping  niay 
needed.  One  case  of  tuberculous  effusion,  tapped  three  times,  recovered 
Qpletely  and  was  alive  three  years  afterward. 


CHRONIC    ADHESIVE    PERICARDITIS 

(Adherent  Pericardium.  Indurative  Mediastinopericarditis) 

The  remote  prognosis  in  pericarditis  is  very  variable.  A  large  majority  of 
Be  cases  get  well  and  have  no  further  trouble,  but  in  young  persons  serious 
alts  sometimes  follow  adhesions  and  thickening  of  the  layers.  As  Sequira 
pointed  out,  the  danger  is  here  directly  in  proportion  to  the  amount  of 
itation  and  weakenin;i  of  the  pericardium  in  consequence  of  the  inflamina- 
1.  The  loss  of  the  firm  support  afforded  to  the  heart  by  the  rigid  fibrous 
:  in  which  it  is  inclosed  is  the  important  factor.  There  are  two  groups  of 
w  of  adherent  pericardium. 

(a)  Simple  adhesion  of  the  peri-  and  epicardial  layers,  a  common  sequence 
pericarditis,  met  with  post  mortem  as  an  accidental  lesion.  It  is  not 
esearily  associate<l  with  disturbance  in  the  function  of  the  heart,  which  in 
irge  proportion  of  the  cases  is  neither  dilated  nor  hypertrophied. 

(b)  Adherent  pericardium  with  chronic  mediastinitis  and  union  of  the 
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outer  layer  of  the  pericardium  to  the  pleura  and  to  the  chest  walls.  Thii 
constitutes  one  of  the  most  serious  forms  of  cardiac  disease,  particularly  in 
early  life,  and  may  lead  to  an  extreme  grade  of  hypertrophy  and  dilatation  of 
the  heart.  The  peritoneum  may  be  involved  with  perihepatitis,  cirrhosis,  and 
ascites  (Pick's  disease). 

Symptoms. — The  symptoms  of  adherent  pericardium  are  those  of  hype^ 
trophy  and  dilatation  of  the  heart,  and  later  of  cardiac  insufBciency.  6.  D. 
Head  in  a  careful  study  of  59  cases  divides  them  into  (1)  a  small  silent  group 
with  no  symptoms,  (2)  a  larger  group  with  all  the  features  of  cardiac  di8i»a?e. 
and  (3)  a  group  comprising  11  cases  in  his  scries  in  which  the  features  were 
hepatic.  To  this  last  group  much  attention  has  been  paid  since  Pick's  descri})- 
tion.  The  hepatic  features  dominate  the  picture  and  the  diagnosis  of  cirrhosis 
of  the  liver  is  usually  made.  Recurring  ascites  is  the  special  feature.  One  of 
my  patients  was  tapped  one  hundred  and  twenty-one  times.  There  is  chronic 
peritonitis,  with  great  thickening  of  the  capsule  of  the  liver  and  consequent 
contraction  of  the  organ. 

Diagpaosis. — The  following  are  important  points  in  the  diagnosis:  Inspec- 
tion,— A  majority  of  the  signs  of  value  come  under  this  heading,  (a)  The 
praecordia  is  prominent  and  there  may  be  marked  asymmetry,  owing  to  the 
enormous  enlargement  of  the  heart,  (b)  The  extent  of  the  cardiac  impute 
is  greatly  increased,  and  may  sometimes  be  seen  from  the  third  to  the  sixth 
interspaces,  and  in  extreme  cases  from  the  right  parasternal  line  to  outadc 
the  left  nipple,  (c)  The  character  of  the  cardiac  impulse.  It  is  undulatbnr, 
wavy,  and  in  the  apex  region  there  is  marked  systolic  retraction,  (d)  Dis- 
phragm  phenonaena.  Walter  Broadbent  has  called  attention  to  a  very  valuable 
sign  in  adherent  pericardium.  When  the  heart  is  adherent  over  a  large  area 
of  the  diaphragm  there  is  with  each  pulsation  a  systolic  tug,  which  may  be 
communicated  through  the  diaphragm  to  the  points  of  its  attachment  on  the 
wall,  causing  a  visible  retraction.  This  has  long  been  recognized  in  the  re- 
gion of  the  seventh  or  eighth  rib  in  the  left  parasternal  line,  but  Broadbent 
called  attention  to  the  fact  that  it  was  frequently  best  seen  on  the  left  side 
behind,  between  the  eleventh  and  twelfth  ribs.  This  is  a  very  valuable  and 
quite  common  sign,  and  may  sometimes  be  very  localized.  One  difficulty  is 
that,  as  A.  W.  Tallant  has  pointed  out,  it  may  occur  in  thin  chested  persons 
with  great  hypertrophy  of  the  heart.  Sir  William  Broad])ent  called  atten- 
tion to  the  fact  that  owing  to  the  attachment  of  the  heart  to  the  central  ten- 
don of  the  diaphragm  this  part  does  not  descend  with  inspiration,  during 
which  act  there  is  not  the  visible  movement  in  the  epigastrium,  (e)  Dias- 
tolic collaj)sc  of  the  cervical  veins,  the  so-called  Friedreich's  sign.  This  is 
not  of  much  moment. 

Palpation. — The  apex  beat  is  fixed,  and  turning  the  patient  on  the  left 
side  docs  not  alter  its  position.  On  placing  the  hand  over  the  heart  there  is 
felt  a  diastolic  shock  or  rebound,  which  some  have  regarded  as  the  most  i^ 
liable  of  all  signs  of  adherent   pericardiuin. 

Percussion. — The  area  of  cardiac  dulness  is  usually  much  increased.  In 
a  majority  of  instances  there  are  adhesions  between  the  pleura  and  the  peri- 
cardium, and  the  limit  of  cardiac  dulness  above  and  to  the  left  may  be  fixw 
and  is  uninfluenced  by  deep  ins])iration.  This,  too,  is  an  uncertain  sign,  iD* 
asmuch  as  there  may  be  close  adhesions  between  the  pleura  and  the  pen- 
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catdium  and  l^etween  the  pleura  ami  tlit?  i-he^^t  wall,  wIiilIi  at  the  same  time 
allow  a  very  considerable  degree  of  mobility  to  the  edge  of  the  hmg. 

Ausatltation. — ^The  phenomena  are  variable  and  uncertain.  In  the  casefl 
in  children  with  a  history  of  rheumatism  endocarditis  has  usually  heen  pres- 
ent. Even  in  the  absence  of  chronic  endocarditis,  wlicn  ttie  dilatation  reaches 
a  certain  grade,  there  are  murmurs  of  relative  insufTieicncy,  which,  as  in 
one  cage  I  have  recorded,  may  he  present  not  only  at  the  mitral  but  also  at 
the  tricuspid  and  pulmonary  orifices.  Theodore  Fisher  has  called  attenticm 
to  the  fact  that  there  may  l>e  a  well-marked  [iresystolie  murmur  in  ermupction 
with  adherent  pericardium.  OceaBionally  the  layers  of  tlie  pericardium  are 
united  in  places  by  strong  fibrous  bands,  5-7  mirh  long  by  3-5  mm,  wide. 
In  one  gneh  rase  Drasche  heard  a  remarkable  w^hirring,  eyst^jlic  murmur  with 
a  twanging  quality. 

The  imlsus  paradoxus,  in  which  during  inspiration  the  pulse-wave  is 
small  and  feeble,  is  sometimes  present »  but  it  is  not  a  diagnostic  sign  of 
either  simple  pericardial  adhesion  or  of  the  cicatricial  mediastino-pcriearditis. 

Cardiolt/si^,  Braucr's  operation,  has  been  proposed  for  this  condition  and 
has  kH?n  helpful  in  a  few  cases.  Four  or  five  ceutimetrcs  of  the  fourth,  fifths 
and  sixth  left  ribs  with  a  couple  of  centimetres  of  the  corresponding  cartilages 
are  resected,  by  which  means  the  heart's  action  is  less  embarrassed.  It  is  a 
justifiable  procedure  in  selected  cases— in,  for  example,  a  child  with  a  very 
large,  tnmultnously  acting  heart,  with  much  bulging  of  the  chest. 


n.     OTHER   AFFECTIONS   OF   THE   PEEICARDIUM 


Hydropcricardium.^The  pericardial  sac  contains  j^ost  mortem  a  few  cubic 
<?^titimetrcs  of  clear,  citron  colored  fluid.  In  connection  with  general  dropsy, 
due  to  kidney  or  heart  disease,  more  commonly  the  former,  the  effusion 
uiay  be  excessive,  adding  to  the  embarrassment  of  the  heart  and  the  lungs, 
particularly  when  the  pleural  cavities  are  the  seat  of  ?iimilar  transudation. 
There  are  rare  instances  in  which  effusion  into  the  pericardiuui  occurs  after 
Scarlet  fever  with  few,  if  any,  other  dropsical  symptoms.  Hydropericardium 
i»  frequently  overlooked. 

In  rare  cases  the  serum  has  a  milky  character — chylopericardium. 

H»mopericardiiiin,— This  condition  is  met  with  iu  aneurism  of  the  first 
part  of  the  aorta,  of  the  cardiac  wall,  or  of  the  coronary  arteries,  and  in 
^^ptnre  and  wounds  of  the  heart*  Death  usually  follows  before  there  is  time 
^Or  the  production  of  symptonis  other  than  those  of  rapid  heart  failure  due  to 
compression.  In  rupture  of  the  heart  the  patient  may  live  fnr  many  hours 
or  even  days  w^ith  symptoms  of  progressive  heart  failure,  dyspntx^a,  and  the 
physical  signs  of  effusion. 

In  the  pericarditis  of  tuberculosis,  of  cancer,  of  Bright's  disease,  and  of 
old  people    the  inflammatory  exudate  is  often  blood  stained. 

Pneumopericardium. — This  is  an  excessively  rare  condition,  of  which 
Walter  James  was  able  to  eollect  only  38  cases  in  1003.  I  have  met  with  but 
•^t'  instance,  from  ru[iture  of  a  cancer  of  the  stomach.  Perforation  of  the 
^c  occurred  in  all  Init  5,  in  which  the  gas  bacillus  was  the  possible  cause,  as 
**i  Kichoirs  case  at  the  Boyal  Victoria  Hospital  Montreal,  this  orjjanism 
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was  isolated.  Seven  cases  were  due  to  perforation  of  the  oesophagus  and  eifjit 
to  penetrating  wounds  from  without.  The  physical  signs  are  most  chtr•^ 
teristic.  A  tympany  replaces  the  normal  pericardial  flatness.  On  ansculti- 
tion  there  is  a  splashing,  gurgling,  churning  sound,  called  by  the  Ficndi 
hruit  de  mouUn.  This  was  described  in  19  of  the  cases  collected  by  Jamo. 
Of  the  38  cases,  26  died. 

Calcified  Pericardium. — This  remarkable  condition  may  follow  pericardi- 
tis, particularly  the  suppurative  and  tuberculous  forms;  occasionally  it  ex- 
tends from  the  calcified  valves.  It  may  be  partial  or  complete.  Of  59  ewes 
collected  by  A.  E.  Jones,  in  38  there  were  no  cardiac  symptoms.  Adherent 
pericardium  was  diagnosed  in  one  case.  Jones's  careful  study  shows  that  the 
condition  is  usually  latent  and  unrecognized. 


B.    DISEASES    OF    THE    HEART 
I.    FUNCTIONAL  AFFECTIONS  OF  THE  HEABT 

1.    PALPITATION 

In  health  we  are  unconscious  of  the  action  of  the  heart.  One  of  the  W 
indications  of  debility  or  overwork  is  the  consciousness  of  the  cardiac  pulfl- 
tions,  which  may,  however,  be  perfectly  regular  and  orderly.  This  is  ik< 
palpitation.  The  term  is  properly  limited  to  irregular  or  forcible  action  of 
the  heart  percojitible  to  the  individual.  The  condition  of  extra-systole  de- 
scribed in  the  next  section  is  present  in  many  cases. 

Etiology. — The  expression  "perceptible  to  the  individual"  covers  the  es- 
sential element  in  ])alpitation  of  the  heart.  The  most  extreme  disturbance 
of  rhythm,  a  condition  ev(»n  of  what  is  termed  delirium  cordis^  may  l)e  unit- 
tonded  with  subjective  sensations  of  distress,  and  there  may  he  no  cons?oioD?- 
ness  of  disturbed  action.  On  the  other  hand,  there  are  cases  in  which  com- 
plaint is  made  of  the  most  distressing  palpitation  and  sensations  of  throb- 
bing, in  which  the  pliysical  examination  reveals  a  regularly  acting  heart,  the 
sensations  l)eing  entirely  subjective.  We  meet  with  this  symptom  in  a  Ur-t 
group  of  cases  in  which  there  is  increased  excitability  of  the  ner^'ou?  system. 
Palpitation  may  be  a  marked  feature  at  the  time  of  puberty,  at  the  climacteric, 
and  occasionally  during  menstruation.  It  is  a  very  common  symptom  in 
hysteria  and  neurasthenia,  particularly  in  the  form  of  the  latter  which  i« 
associated  with  dysj)ej)sia.  Emotions,  such  as  fright,  are  common  cau?o?  of 
palpitation.  It  may  occur  as  a  secpience  of  the  acute  fevers.  Fenialojs  ire 
more  liable  to  the  affection  than  males. 

In  a  second  group  the  palpitation  results  from  the  action  uj>on  the  hetrt 
of  certain  substances,  such  as  tobacco,  coffee,  tea,  and  alcohol.  And,  lastly, 
palpitation  may  be  associated  with  organic  disease  of  the  heart,  either  of  the 
myocardium  or  of  the  valves.  As  a  rule,  however,  it  is  a  purely  nervous  phe- 
nomenon— seldom  associated  with  or<ranic  disease — in  which  the  most  violent 
action  and  the  most  extn^me  irregularity  may  exist  without  that  suhjecti'* 
element  of  consciousness  of  the  disturbance  which  constitutes  the  esaentiil 
feature  of  palpitation. 
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The  irritable  heart  described  by  Da  Costa,  which  was  so  common  among 
le  yoimg  soldiers  during  the  civil  war,  is  a  neurosis  of  this  kind.  The  chief 
mptoms  were  palpitation  with  great  frequency  of  the  pulse  on  exertion,  a 
iritble  amount  of  cardiac  pain,  and  dyspnoea.  The  factors  at  work  in  pro- 
jcing  this  condition  appeared  to  be  the  mental  excitement,  the  unwonted 
nscular  exertion  associated  with  the  drill,  and  diarrhoea.  The  condition  is 
)t  infrequent  in  civil  life  among  young  men,  and  when  persistent  it  may 
id  to  hypertrophy  of  the  heart. 

SymptoinB. — In  the  mildest  form,  such  as  occurs  during  a  dyspeptic  at- 
Ay  there  are  slight  fluttering  of  the  heart  and  a  sense  of  what  patients 
metimes  call  "goneness."  In  more  severe  attacks  the  heart  beats  violently, 
B  pulsations  against  the  chest  wall  are  visible,  the  rapidity  of  the  action  is 
luch  increased,  the  arteries  throb  forcibly,  and  there  is  a  sense  of  great  dis- 
rc88.  In  some  instances  the  heart's  action  is  not  at  all  quickened.  The  most 
triking  cases  are  in  neurasthenic  women,  in  whom  the  mere  entrance  of  a 
erson  into  the  room  may  cause  the  most  violent  action  of  the  heart  and 
brobbing  of  the  peripheral  arteries.  The  pulse  may  be  rapidly  increased 
ntil  it  reaches  150  or  160.  A  diffuse  flushing  of  the  skin  may  appear  at  the 
ime  time.  After  such  attacks  there  may  be  the  passage  of  a  large  quantity 
f  pale  urine.  In  many  cases  of  palpitation,  particularly  in  young  men,  the 
ondition  is  at  once  relieved  by  exertion.  A  patient  with  extreme  irregu- 
irity  of  the  heart  may,  after  walking  quickly  100  yards  or  running  upstairs, 
?tiim  with  the  pulse  perfectly  regular.  This  is  not  infrequently  seen,  too, 
1  the  irregular  action  of  the  heart  in  mitral  valve  disease. 

The  physical  examination  of  the  heart  is  usually  negative.  The  sounds, 
le  ghock  of  which  may  be  very  palpable,  are  on  auscultation  clear,  ringing, 
ad  metallic,  but  not  associated  with  murmurs.  The  second  sound  at  the 
ifie  may  be  greatly  accentuated.  A  murmur  may  sometimes  be  hoard  over 
le  pulmonary  artery  or  even  at  the  apex  in  cases  of  rapid  action  in  neuras- 
enia  or  in  severe  ana?mia.  The  attacks  may  be  transient,  lasting  only  for 
few  minutes,  or  may  persist  for  an  hour  or  more.  In  some  instances  any 
tempt  at  exertion  renews  the  attack.  Sometimes  in  vigorous  young  adults 
\o  are  upset  nervously,  especially  after  exertion  or  during  excitement,  the 
JUS  of  mitral  stenosis  are  simulated.     There  is  a  systolic  shock  preceded 

a  suggestion  of  a  thrill.  On  auscultation  it  may  be  difficult  to  decide 
lether  or  not  there  is  a  short  presystolic  murmur.  A  short  period  of  ob- 
lation usually  removes  the  uncertainty. 

The  prognosis  is  usually  good,  though  it  may  be  extremely  difficult  to 
nove  the  conditions  underlying  the  palpitation. 

2.     ARRHYTHMIA 

The  work  of  (faskcU  and  of  Kngelmann  on  the  functions  of  the  heart 
iscle,  and  the  clinical  studies  of  , James  Mackenzie,  Wenckebach,  and  oth- 
,  have  modified  the  older  views  of  the  neurogenic  cardiac  mechanism  with 

musculo-molor  nerve  centres  upon  which  the  higher  centres  played  through 
5  vagi  and  the  sympathetic  niTves.  The  source  of  the  action  of  the  heart  is 
w  placed  in  the  muscle  itself — myogenic — and  Gaskell  describes  as  its  func- 
•ns  rhythmicity,  excitability,  contractility,  conductivity,  and  tonicity;  "that 
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is  to  say,  the  muscular  fibres  of  the  heart  possess  the  power  of  rhythmiciUj 
creating  a  stimulus,  of  being  able  to  receive  a  stimulus,  of  responding  to  i 
stimulus  by  contracting,  of  conveying  the  stimulus  from  muscle  fibre  to 
muscle  fibre,  and  of  maintaining  a  certain  ill-defined  condition  called  tone."  , 
Wenckebach  and  James  Mackenzie  have  studied  the  disturbances  of  these  fla^ 
tions  of  the  heart  clinically,  and  have  endeavored  to  classify  them  in  harnxmj 
with  the  myogenic  theory.  I  am  indebted  to  Erlanger  for  the  following  clisa- 
fication  based  on  that  of  Wenckebach: 

I.  Arrhythmia  resulting  from  decreased  conductivity  in  the  aurimk- 
ventricular  junction — heart-block.  Characteristics:  Auricular  rh}ihm  pe^ 
feet,  rate  normal  or  accelerated ;  ventricular  rhythm  may  or  may  not  be  pe^ 
feet ;  if  perfect  its  rate  will  be  one  half  of  that  of  the  auricles,  or  less;  if  not 
perfect  the  irregularities  will  bear  some  direct  relation  to  the  contractions 
of  the  auricles. 

A.  Partial  heart-block:  (1)  Occasional  ventricular  silence;  (2)  regulirij 
recurring  ventricular  silence,  either  one  ventricular  beat  missed  in  7,  6,  5, 4, 
etc.,  auricular  beats,  or  a  2 :1,  3 :1,  4 :1  rhythm,  or  either  of  these  alternating. 

B.  Complete  heart-block :  Auricular  and  ventricular  rhythms  perfect  but 
independent. 

C.  Paroxysmal  bradycardia  (Stokes- Adams  disease)  affecting  the  ventricu- 
lar rate  alone. 

II.  Arrhythmia  resulting  from  increased  irritability  of  the  heart. 

A.  Ventricular  extra-systoles,  characterized  by  an  early  systole,  which  i* 
associated  with  the  phenomena  of  a  retrograde  impulse.  There  may  be  ooe 
or  more  extra-systoles  following  a  normal  systole;  when  regularly  recurring, 
one  or  more  extra-systoles  after  5,  4,  3,  2,  or  1  normal  systoles,  the  last  givinj 
the  bigeminal  or  trigeminal  pulse,  or  there  may  be  irregularly  recurring  ex- 
tra-systoles causing  delirium  cordis. 

B.  Auricular  extra-systoles. 

C.  Xodal  extra-systoles,  causing  the  auricle  and  ventricle  to  contract  ii 
nearly  the  same  time. 

III.  Arrhythmia  resulting  from  a  deficiency  of  contractility  in  iht  nr- 
diac  muscle. 

A.  Alternating  pulse. 

B.  Omissions  of  ventricular  systole,  e.  g.,  in  the  halved  rate  seen  after 
large  doses  of  digitalis. 

IV.  Arrhythmia  resulting  from  the  influence  of  extrinsic  nerves  upon 
the  heart-rate.  (1)  Va^'iis  effect,  and  (2)  accelerator  effects,  Tliese  aw 
seen  in  the  irregularities  synclinmous  with  respiration  in  the  youthful  tjf 
of  irregularity,  in  "sinus''  irregularity,  and  in  certain  forms  of  paroxy?niil 
tachycardia  (vagal).  Extra-systoles  seen  in  nervous  jwrsons  are  prol»al»ly  <!«* 
to  a  slight  excess  of  accelerator  action. 

V.  Arrhythmia  resulting  from  disturbed  diastolic  filling  of  the  heart. 

A.  Disturbed  filling  resulting  from  violent  respiratory  movements:  may 
give  the  paradoxical  pulse. 

B.  Disturbed  filling  from  adherent  pericardium  or  mediastinal  tumor: 
mav  give  the  paradoxical  pulse. 
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ntennittency;  Extra-systoles. — The  commonest  type  of  arrhythmia  is 
DOW  known  as  the  extra-systole,  to  explain  which  it  must  be  remembered 
to  a  stimulus  strong  enough  to  set  up  a  contraction  the  heart  answers 
all  the  contractility  of  which  it  is  capable  at  the  moment  (Bowditch's  law 
aximal  contraction).  A  second  property  of  the  heart  muscle  is  that  it 
sses  a  "refractory  phase''  in  which  normally  it  is  not  excitable,  or  answers 
to  very  strong  stimuli.  During  this  refractory  stage,  beginning  shortly 
e  the  systole  and  continuing  a  short  time  after  it,  the  heart  is  inexcitable. 
1  not  refractory  it  may  again  contract  during  this  phase  and  produce  an 
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10.  1. — A  **  Nodal"  Extra -systole. 
Gitarp  and  simiiltanoouB  (Mackenzie). 


The  auricular  and  ventricular  systoles  are 


i-systole,  which  is  followed  by  a  long  pause.  Engelmann  explains  this 
pause  as  follows:  "In  consequence  of  the  extra-systole  the  ventricle  is 
in  the  refractory  stage  when  the  next  physiological  stimulus  reaches  it. 
stimuhis,  therefore,  has  no  effect,  no  contraction  takes  place,  and  it  is 
iill  the  next  stimulus  after  it  that  a  contraction  can  a-^in  be  produced. 
!  the  normal  systole  that  would  follow  the  extra-systole  is  missed ;  then 
irst  systole  that  comes  after  the  compensatory  pause  occurs  exactly  at  the 
ent  at  which  it  would  have  occurred  had  no  extra-systole  preceded  it" 
ickebach).    The  irregularity,  inequality,  and  intermission  of  the  pulse  as 
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Fio.  2.— Extra-systoles  ok  Ventricuij^r  Type  at  (f  and  /  (Mackenzie). 

with  in  every  day  clinical  experience  are  largely  due  to  the  occurrence  of 
extra-systoles,  which  may  present  all  sorts  of  combinations  and  group- 
bigeminal,  trigeminal,  etc.,  depending  upon  whether  the  extra  pulse 
.  are  perceptible  or  not.  And  yet  in  spite  of  this  most  extreme  irregular- 
hore  may  be  no  actual  j)athological  change,  and  so  far  as  the  maintenance 
e  circulation  is  concerned  the  heart  may  be  acting  in  a  most  satisfactory 
nor.  Patients  may  feel  the  extra-systole  as  a  definite  thud,  and  the  com- 
atory  pause  is  j)erceptil)le,  l)ut  very  often  there  are  no  subjective  sensa- 
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Extra-systoles  occur  at  all  ages  and  under  the  most  varied  conditions  Id 
health  and  disease.  Mackenzie  recognizes  a  youthful  and  an  adult  type  of 
arrhythmia,  which  in  tlie  latter  is  due  chiefly  to  the  presence  of  extra-systoles. 
There  are  several  classes  of  cases.  The  arrhythmia  may  be  a  life-long  con- 
dition. Without  any  recognizal)le  disease,  without  any  ini})airment  of  the 
action  of  the  heart,  there  is  permanent  irregularity.  This  may  be  a  peculiar- 
ity of  the  heart-muscle  of  the  individual,  who  has  extra-systole  for  the  pan»- 
reason — physiological  but  not  well  understood — as  the  dog  and  horse,  in  whiih 
animals  this  phenomenon  is  common.  The  late  Chancellor  Ferri<T,  of  Me<iill 
University,  who  died  at  the  age  of  eighty  seven,  had  an  extn'niely  irn'^niUr 
heart  action  for  the  last  fiftv  years  of  his  lif(».     I  know  several  men  who  liave 


Fig.  3.— Extra-systoles  (a')  Folix)wed  by  Ventricular  Contractions  (f'.  r). 
The  arrows  in  tlio  diagraiii  represent  the  sinus  stimulation,  and  the  long  pautn  aftfr 
tlie  extra-8ystoh»8  are  swn  to  be  due  to  tlie  fact  that  the  auricle  did  not  n^sponil  to  tin* 
sinus  stimulation  after  tlie  extra-systole  (as,  auricular  systole  vs.  ventricular  systoh-i 
(Mackenzie). 

had  for  many  years  irregularity  without  the  slightest  discomfort.  In  ilebili- 
tated  and  neurasthenic  persons  there  may  be  an  irritable  weaknei^s  of  tlie  heart 
associated  with  extra-systole,  and  palpitation  of  a  most  distressing  charactrt. 
In  a  second  group  toxic  agents,  as  tobacco,  tea,  coffee,  or  the  poisons  of  tbt' 
infectious  diseases  or  those  originating  in  the  intestines  or  metabolic  |)oiwn? 
cause  arrhythmia.  Even  reflexly,  as  in  flatulent  dyspepsia,  extra-systoles  maj 
arise.  Thirdly,  a  high  blood  pressure  can  set  up  extra-systoles;  also  eliange 
in  ])osture.  And.  lastly,  organic  disease  of  the  heart  itself,  ^'dilatation,  infltm- 
mation,  j)oor  blood  supply  to  the  muscle,  overexertion,  can  all  supply  gdnnili 
to  set  up  extra-systoles  either  directly  or  reflexly"  (Wenckebach).  T» 
much  stress  should  not  be  laid  upon  arrhythmia  per  se  in  the  absence  of  o^ 
ganic  disease. 

3.     FTBRTLLATTON    OF    THE    HEART 

{Cnnlwc   Flutter,  Xodn!  nhythni,   J'ulsus   Irregularis   Perpetuus) 

Tliis  common  manifestation  of  cardiac  irregidarity  is  exceedingly  impor- 
tant to  recognize  clinically.  In  the  most  ])ronounced  form  it  is  seen  Id  thf 
last  stages  of  mitral  stenosis,  in  which  the  pulse  shows  extreme  irregularitv. 
which,  when  once  established,  scbbmi  returns  to  normal.  A  study  of  its  f***- 
tures  in  this  condition  gave  Mackenzie  the  clue  to  its  explanation.  He  foun'l 
that  in  certain  cases  the  transition  from  regular  to  irregular  pulse  of  thi? 
typ<^  occurred  with  suddenness,  and  that,  whereas  before  the  irregularitj 
supervened  the  jugular  pulse  showed  the  normal  features  in  the  prest^Dce  '^f 
auricular  carotid  and  ventricular  waves,  with  a  marktnl  presystolic  mumiur 
and  thrill  at  the  apex,  after  the  irregularity  was  established,  the  axiriculw 


FUXCTIONAL    AFFE(TIONH    OF   THE    HEART 


775 


ifiappearcd  from  the  jugular  pulsf  aod  the  presystolic  murmur  from 
ipeXi  The  inference  drawn  from  these  facts  was  that  the  right  auricle 
r  f  was  so  dilated  m  to  prevent  the  formation  of  a  normal  auricular 
11.  The  stimulus  normally  produced  at  or  near  the  superior  vena 
wn«  prevented  from  passing  do\^Ti  the  junctional  tissues  to  the  ventricle ; 
the  stimulus  arose  in  aiiother  and  slightly  less  excitable  part  of  the 
Irt,  which  Mackenzie  supposed  to  be  the  auriculo-ventricular  node  of  Tawara 
the  right  side  of  the  auricular  septum.  Complete  [imof  of  the  ciiuse  of 
r  condition  has  been  eupplied  by  Lewis,  who  found  that  patients  with  this 
►^larity  showe^l  in  gulvanomefrrie  tracings  from  the  anriele  numerous 
dl  and  continuous  waves,  exactly  similar  to  those  obtained  in  the  dog 
;r  fibrillatinn  of  the  auricle  has  been  induced  by  faradic  stimulation  of  the 
lendix,  of  the  right  auricle,  or  by  ligation  of  the  right  coronary  artery. 
r>^  small  auricular  Ijeats  are  occasionally  to  be  seen  in  the  jugular  tracings 
9uch  patients.  As  no  co-ordinated  contraction  of  the  auricle  is  present, 
Arrival  of  the  stinndi  at  the  junctional  tissues  has  no  orderly  sequence, 
!  ventricle  is  stimulated  without  regularity,  and  in  consequence  the  pulse 
regular. 

True  nodal  rhythm  is  a  comparatively  rare  condition,  in  which  the  stmi- 
prmlnction  arisi^s  in  the  jtinctlonal  tissues;  the  diairnostic  feature  is  the 
lultanefius  contraction  of  auricle  and  ventricle  as  shown  by  the  siifierposi- 
of  tlie  a  and  c  wav«s  of  the  jugular  pulse*  The  radial  pulse  in  this  con- 
an  is  regular. 

'  ^lr  fibrillation  forms  a  large  proportion  of  the  cases  showing  cardiac 

Of  114  cases  of  all  forms  of  irregubirity  studied  by  L(*wis  57 

e  of  ttns  type.     Of  etiological  factors  the  most  important  are  mitral  steuo* 

whether  in  the  rheumatic  form  or  that  seen  in  women  with  no  history 

beumati^i  and  cardio-stenosis.     The  average  age  of  onset  in  those  with 

rious  !iislory  of  rheumatism  is  30  to  40;  in  the  non-rfieumatic  group  it 

tween  50  and  60,     In  the  older  patients  it  may  show  a  pai'oxysmal  form 

i  lefiBt  prolonged  intermissions. 


"-'^'^M/^V^'^'^'V^^^ 


Pifj.  4.— PtiLSK  Teaciwo  from  A  Casi  OF  AmucvuiR  Fibrillation. 

lie  symptoms  due  to  the  fibrillation  itself  cannot  be  appreciated  in  the 

of  mitral  stenosis,  but  may  be  seen  in  those  not  so  accompanied.    Here 

i  03nnptom8  may  be  absent*  or  consist  in  some  limitation  in  the  field 

irdiac  response:  the  patient  more  easily  becomes  breathless  on  exertion, 

there  may  be  a  tendency  to  much  greater   fatigue.     The  inception  of 

Uation  may  be  assoi'iated  with  great  dyspnrea,  orthopncea,  and  the  fea- 

df  right  heart  failure.     The  condition  may  last  for  many  years  wheal 

ibliflhed,  and  the  patient  may  be  able  to  follow  an  arduous  occupa- 

An  unduly  grave  view  must  not,  tben'fore»  l»c  taken,  unless  there  hci 

rked  evidence  of  cardiac  failure.    The  patient  ehould  be  cautioned  aijainst 

luc  exertion* 
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4.     RAl'in    HKAHT— TACHYCARDIA 


The  rapid  actioB  may  be  perfectly  natural.  There  are  indiTid 
normal  hi^art  action  is  at  100  or  even  more  per  minute.  Emotional  cii 
vioJent  exercise,  and  fevers  all  produce  great  increasae  in  the  rapidity  of 
hearths  action.  The  extremely  rapid  action  which  follows  fright  may  pciMj 
for  days  or  even  weeks.  Traulje  re|iort8  an  ins^tance  in  winch,  aftiT  mhti 
extTcise,  the  rapidity  of  the  heart  continued.  Cases  are  not  nncommoniit  lii 
menopause. 

There  are  eases  again  in  which  the  condition  can  hardly  be  trrmrf 
neurofc^is,  since  it  depends  upon  definite  cluinges  in  the  pneumogaatncs  or  ii 
the  medulla.  Casein  have  Ijcen  reported  in  which  tumor  or  clot  in  or  afi 
the  medulla  or  presgure  upon  the  vagi  has  been  asaociated  with  heart  hunj 
Some  of  the  eases  of  frequent  action  of  the  heart  in  women  have  been  thoogh 
to  be  due  to  reflex  irritiition  from  ovarian  or  uterine  disease.  Other 
are  almost  certainly  due  to  ksious  of  the  heart  itself  and  are  now  and  tin 
seen  subsequent  to  an  influenml  attack ;  young  and  old  |)ersons  are  affM* 
The  tachycardia  may  ]>ersist  for  months  or  indefinitely,  and  there  h  §en<] 
interference  with  the  amount  of  muscular  exertion  such  persons  can  take; 
addition  therr  is  n  sense  oT  wciikne^s  and  sometiuies  fainting  attacks. 

Paroxysmal  Tachycardia. ^Mo(b.Tn  nietiiods  enable  us  to  subdivide  I 
eases  of  paroxysnuil  tachycardia  into  three  groups,  corresponding  to  the 
of  extra*systole— tbe  auricnlan  the  nodah  and  the  ventrieular.  In  thr  atirici 
lar  type  there  is  a  well  marked  auricular  wave  in  the  venon»  pulse  in 
normal  relation  to  the  carotid  wave;  in  the  nodal  typo  the  auricular  i 
carotid  wave  occur  at  the  same  time,  giving  a  large  double  wave  in  the 
tracing;  the  third  type  has  not  been  seen  in  man,  but  from  experimcnUl 
on  the  dog  (TjCwis)  it  may  l»e  jiredieted  that  it  will  be  found.  T' 
tyjies  are  due  to  an  irritable  focus  in  the  cardiac  musculature,  tlw 
in  the  auricular  muscle,  the  nodal  in  the  functional  (auriculo-veiiltieulM 
tissues  which  form  the  muscular  bridge  between  the  auricle  and  the  ventrii 
and  the  ventricular  in  the  ventricular  muscle.  In  many  casvs  it  nmy  bf  Jl 
to  slight  or  transitory  ischjemia  from  a  sclerosed  artery  or  one  whose  mi 
is  liable  to  spasm^  for  Ix'wis  has  shown  that  on  tying  the  right  earooi 
artery  in  the  dog  attacks  of  ventricular  tachycardia  are  almost  inn 
seen,  *^A  hyper-excitabilit>^  of  some  focus  in  the  cardiac  musculature  ai 
direct  exciting  cause  of  paroxysmal  tachycardia  is  a  probable  explanarion 
its  production.  Tlie  degree  of  resjionse  to  stimulation  depends  not  ooIt 
the  intensity  of  the  stimulus,  but  also  on  the  excitability  of  the  ti««ue  it«< 
In  the  known  increased  excitability  of  the  auricle  as  compared  to  the  veotri 
may  possibly  be  found  an  explanation  of  the  increased  frequency  of  auricub 
over  other  fornL«?  of  tachyeardia'*  (Lea). 

The  pulse  rate  may  reaeli  200  and  over.    The  eases  are  not  common.  Tl 
attack  may  be  quite  short  and  persist  only  for  an  hour  or  so,     A  pAtieat 
the  Philadelphia  Infirmary  for  Nervous  Diseases  was  attacked  ever\'  wett 
two;  the  pulse  would  rise  to  220  or  230,  and  there  were  gueh  feci' 
tress  and  uneasiness  that  the  patient  always  had  to  lie  down.     Tli* 
however,  no  subjective  distnrbance,  and  in  another  case  the  patient  wa 
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sik  about  durmg  tlin  pamxyt^m  and  had  no  d3's]ina'a.  Ono  uf  the  most 
remarkable  ea^cs  is  reporltnl  hy  11.  (\  Wood.  A  |ihysirinn  in  his  L-ighty-sev- 
entli  year  had  had  aUacki*  at  intervals  from  liis  thirty-seventh  year.  T!ie 
onset  was  abrupt  and  the  pu!*ie  wuuhl  mpidly  ris=o  to  'i(H)  a  nthuite.  Fur  more 
Iban  twenty  years  the  taking  of  ire- water  or  f^trong  eoiree  would  arrest  the 
ittaekt^.  Bouveret,  who  has  analyzud  a  number  of  casrs  of  this  essential  or 
jtliopathic  form,  finds  tliat  a  perimnic^ut  cure  is  rare,  and  that  Ibe  patients 
Bulft'r  for  ten  or  more  years.  Four  instances  terniinated  fatally  from  heart- 
failure*  One  of  the  most  remarkable  features  is  the  aliruj^tness  of  onset  and 
the  ftbrnptness  with  which  an  attack  may  end.  One  of  my  patients  had 
ncurring  attacks  lasting  ten  to  thirty  days,  and  the  heart  woiihl  autldenly 
^Jgp/*  as  ghe  expressed  it,  the  rate  falling  from  180  to  80  or  iJO  |ier  minute- 


I  nm:  as  gne 


5.    SLOW   HEART— BRADYCARDIA 


Slow  action  of  the  heart  is  i^ometimes  normal  and  may  lie  a  family  pe* 
culiarity.    Napoleon  is  stated  to  have  liad  a  pulse  of  only  10  per  minute. 

In  any  case  of  glow  pulse  it  is  important  first  to  make  sure  that  the  nura- 
Wr  of  heart  and  arterial  heats  correspond.  In  many  histaneeg  this  is  not 
the  case,  and  with  a  radial  pulse  at  10  the  cardiac  pulsations  may  he  80,  half 
thp  heats  not  reaching  the  wrist.  The  heart  contractions,  not  the  pulse  wave, 
ehotiltl  Ik*  taken  into  aeeoitnt. 

Physiological  Bradycardia. — As  age  adsances  the  ])ulse  rate  becomes  slow, 
hi  tile  puerperal  state  the  ]nilse  may  beat  from  41  to  HO  per  ndntite,  or  may 
^'pu  k'  as  low  as  34.  It  is  seen  in  premature  bdmr  as  well  as  at  teroi.  The 
wpkoation  of  its  occurrence  at  this  |ienod  is  not  clear.  Slowness  of  the 
ptil?e  is  associated  with  hunger.  Bradycardia  de]>endinLr  on  individual  pecu- 
liarity is  extremely  rare. 

Pathological  bradycardia,  whieli  is  met  with  under  tfie  following  con- 
iitioni^:  {a)  In  eoTivaleseeuee  from  acute  fevers.  This  is  extremely  common, 
pirtindariy  after  pneumonia,  ty[dioid  fever,  rbeitmatie  fever,  and  diphtlieria. 
It  is  most  frequently  seen  in  young  persons  and  in  eases  which  have  rim 
I  normal  course,  (b)  In  diseases  of  ibe  digestive  system,  such  as  chronic 
(iysfiepgia,  ulcer  or  cancer  of  the  stomach,  and  jaundice,  (r)  In  diseases  of 
the  respiratory  system,  IleTe  it  is  by  no  means  so  common,  but  it  is  seen  not 
infmjuently  in  cmpliyseuia.  (//)  In  diseasee  of  the  circulatory  system,  Kx- 
diiJing  all  cases  of  irreguhirity  of  the  heart,  bradycardia  is  not  eouuuon  in 
tliw^ases  of  the  valves.  It  is  moRt  frcipiently  sei/n  in  fatty  and  fil»roid  clianges 
[ifi  the  heart,  but  is  not  constant  in  tlu^m.  (e)  In  diseases  of  the  urinary 
'<^gans.  It  occurs  occasionally  in  uepliritis  and  may  be  a  feature  of  urjemia, 
(/)  From  the  action  of  toxic  agents.  It  (X^curs  in  ura^nia,  poisoning  by 
l^uih  alcohol,  and  follows  the  use  of  tobacco,  coffee,  and   digitalis,      (g)    In 

stitutional  disorders,  such   as  anannia,  chlorosis,  and  diabetes,      (h)    In 

ises  of  the  nervoue  system.     Apoplexy,  epilepsy,  the  cereliral  tumors,  af- 
ons  of  the  medulla,  and  diseases  and  injuries  of  the  eervieal  cord  may 
riated  with  very  s!f>w  pidse.     In  general   paresis,  mania,  and  melan- 
bolia  it  is  not  infrequent,     (i)  It  occurs  occasionally  in  affections  of  the  skin 
|Usd  f^xual  organs,  and  in  sunstroke^  or  in  prolonged  exhaustion  from  any 


i 
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6.     HKART  BLOCK,    STOKES- ADA  MS    DISEASE 

The  impulfle  causing  the  heart  to  beat  orif^inates  at  the  venouB  eod  of  thel 
heart  and  is  transmitted  in  Bueh  n  wiy  that  the  aurirh-s  contrnct  first,  Ibe] 
Tentricles  a  monreiit   hitrr,  tlu"  impultie   bring  projuigatid  like  a  peiigtaltic ' 
wave  through  the  heart  walLs.     In  pas!=ing  rrum  the  uuriek*  to  the  vt«ntrtcli' 
the  stiniulus  traverses  a  narrow  hand  of  inosch%  the  only  demonj^tralile  m^ 
cular  connection  between  the  venous  and  arterial  cliandiers.     In  ihe  Mi 
heart  this  aurieido-vontrieular  b«ndk*  nf  His  is  18  mm.  long.  2.5  mm,  bnml, 
and  1.5  mm.  thiek  ;  it  arises  in  thi*  sejitum  of  tlie  auricles  lielow  the  fnrttnien 
ovale  and  passes  dfiwnward  and  forward  through  tlie  trigonuui  fihrc^uni  nfj 
the  auricylo-ventrieular  jimction,  where  it  comes  into  close  relation  with  1 
mesial  leaflet  of  the  tricuspid  valve.     Passing  along  the  upper  edge  of  tb 
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Fro*  5. — Diagram  Showjno  thjs  SiNo-AURirrLAR  Node  and  the  AriiTrt*uiJt  Brt«* 
A,  vit'wp<l  froTii  tin*  ri;L»ht;  H,  t^roaa  Hcction  of  the  beart,  viewe<l  trnm  Uip  fw*^ 
(Kindness  of  A,  l>.  IliracUfelder.) 

muscular  septum,  just  wliere  it  joins  with  the  posterior  edge  of  the  mem- 
branous septum,  it  radiates  from  this  puiut  tliroiighout  the  heart  as  the  jub^' 
tional  system  of  Tawara,  In  the  i\*^*^  ch^struction  of  the  bundle  prevents  tl*' 
passage  from  tlie  an  rich'  to  the  ventrith'  of  the  im|ndse  wliielt  nnrinftllj  cau?* 
the  ventricles  to  contract.  ^Phey  immediately  assume  a  rate  of  beating  hIj^^'' 
is  very  much  slower  than  that  of  the  auricles  and  is  totally  indcjiendajt,  ii 
they  possess  their  own  automatic  rhythm ieity.  ITnder  ordinary  circtiuistinrti 
this  inljcrent  rhytlimieity  can  not  nuinifcst  itself  because  the  much  more  mp* 
idly  beating  venous  end  of  the  heart  sets  the  pace  for  the  shigsrish  artcnil 
end.  But  if  the  auricular  impulse  is  blocked,  the  ventricles,  released  frn* 
the  control  of  their  normal  pace  maker^  assume  their  own  rate.  Thi«  rtwwli* 
tion  has  been  called  e^implete  heart -block.  By  an  ingenious  eontr- 
langcr  has  been  able  in  the  dog  gradually  to  compress  the  auriculo-v  ' 
bundle  and  prodyee  various  stages  of  this  condition,  namely,  one  rwjtnrflii' 
silence  with  every  other  auricular  beat,  giving  a  2 :1  rhvtlim»  ID* 
proceeding  to  a  3 :1  and  a  4 :1  rhythm.     Finally,  complete  block  mijT  WW^fc 
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k  which  no  impulses  pass  from  tlie  auriclee,  but  tlie  ventricles  boat 
Inih  their  own  inberi^iit  ratc%  which  Erlanger  estim titers  from  a  study 
^  c^»Q8  of  hcart-lilock  in  my  wards,  to  be  about  J?3  to  28  beats  to  the 
loinute  in  man.  The  expfaoniioii  of  tbc  i^benomt'iion  ie  ha^otl  upon  one 
higge^tecl  by  Ga^^kclL  'i1ie  bundle  of  His,  like  all  uiugele  tissue,  bc- 
bmeg  fatigued  wlien  it  la  madf  to  contract  repeatedly.  Under  noruial 
eircunititaneefl  siifiieient  time  ela[)R'8  between  wuecewsive  beats  to  ]H^nuit 
llie  bundle    to    return    to    its    normal    ^^lale,    but    when    from    injury    or 

!m  cause  the  irritability  of  the  bundle  is  ^^reatly  reduced,  It  may  not  react 
othe  auricular  &tiiuulu5,  which  thus  fails  to  reach  the  ventricles.     Occasion- 
Kly  while  compressinji?  the  auriculo-ventricular  bundle  in  the  dog,  the  ven- 
icle  fllone  may  suddenly  stop  beating  for  as  long  as  twenty  secontls.     The 
txplauation  is  here  to   be  souglit  for  the  syncopal  attacks  in   Stokes- A  dams 

Sisease.  In  this  condition  the  relaxed  ventrieleg  are  distended  rhythuiieally 
J  the  beats  of  the  anricles  until  the  distention  may  be  extreme.  The  veins 
become  engorged  and  pulsate  synch rfjuously  with  the  auricles.  Each  of  the 
li^frcqufUt  contractions  of  the  ventricles  relieves  the  condition  temporarily, 
iWlienthe  heart-block  is  coiuplete  the  vagi  still  exert  their  normal  control  over 
m  rate  of  the  auricles,  but  tliey  have  lost  almost  completely  their  influence 
Wr  the  ventricles,  and  in  Stokes-Adams  disease  we  find  the  pulse  rate  is  little 
influenped  by  conditions  wbieh  normally  alter  it,  as  exercise,  posture,  etc. 
I  Clinically  Stokes-Adams  disease  presents  three  features:  (a)  slow  pulse, 
dually  j>ermanent,  but  sonu^tinies  paroxysmal,  falling  to  40,  20,  or  even  6 
ft^^r  minute ;  (h)  cerebral  attacks — vertigo  of  a  transient  character,  syncope, 
tw*udo-apoi)!ectiform  attacks  or  ciriieptiform  seizures;  (r)  visible  auricular 
linpul^s  in  the  veins  of  the  neck,  as  noted  by  Stokes — tlie  beats  varying 
fei^atly;  a  2:1  or  3:1  rhythm  ie  the  most  common.  There  are  several  groups 
P  cases*  It  is  usually  a  senile  manifestation  associated  with  arterio-sclerosis. 
pecas^g  in  young  adults  and  middle  aged  men  are  often  myocardial  and  of 
*yplalitie  origin.  There  is  a  neurotic  grou|»  in  wliich  all  the  feattires  may 
w  present,  and  in  which  post  mortem  no  lesions  have  been  found  (Kdes  and 
PtJUacilman),  In  the  attacks  of  slow  pulse  in  this  group  the  auricular  as 
*f^ll  as  the  ventricnlar  rate  may  be  slow  and  cfpud,  the  norma!  serjuence  of 
frfntfi  l>eing  preserved  ;  the  origin  nf  the  cnuditiim  is  pntbably  vagal.  The 
>titlnok  in  this  class  of  cases  is  good;  in  the  others  it  is  a  serious  disease  and 
puallv  fatal,  though  it  may  hf'i  for  many  years.  The  cerebral  attacks  are 
W  to  anieiiiia  of  t!ie  brain  or  of  the  medulla  in  consequence  of  the  im|>er- 
hi  ventricidar  action.  In  one  of  my  cas's  Baetjer  could  see  with  the  fluoro- 
i&pe  the  more  fretpient  contraction  of  the  ay  rides, 

TKEATMENT    OF    PALPITATION    AND    AHRHYTHMIA 


An  important  element  in  many  cases  is  to  get  the  patient^s  mind  quieterl, 
he  can  be  assured  llmt  there  is  no  actual  danger.    The  mental  element  U 

hn  very  strong.  In  pal[iitation,  lief  ore  using  medicines,  it  is  well  to  try 
i^lTect  of  hygienic  measures.     As  a  rule,  moderate  exercise  may  l>e  taken 

Bib  advantage.  liCgular  hruirs  should  l>e  kepi,  and  at  least  ten  h<Hirs  o^'t  of 
twerdy   four  should  be  s|K*nt  in   the  recuuibent   posture.     A   tejod   liath 

ity  lie  taken  in  the  morning,  or,  if  the  patient  is  weakly  and  nervous,  in  the 
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evening,  followed  by  a  thorough  rubbing.  Hot  baths  and  the  Turkish  bath 
should  be  avoided.  The  dietetic  managcracnt  is  most  important.  It  is  be»t 
to  prohibit  alcohol,  tea,  and  coffee  absolutely.  The  diet  should  be  light  and 
the  patient  should  avoid  taking  large  meals.  Articles  of  food  known  to  cause 
flatulency  should  not  be  used.  If  a  smoker,  the  patient  should  give  up  tol*cffl. 
Sexual  excitement  is  particularly  pernicious,  and  the  patient  should  be  warned 
specially  on  this  point.  For  tlic  distressing  attacks  of  palpitation  which  occar 
with  neurasthenia,  particularly  in  women,  a  rigid  Weir  Mitchell  courw  ii 
the  most  satisfactory.  It  is  in  these  cases  that  we  find  the  most  di^rcsiiing 
throbbing  in  the  abdomen,  which  is  apt  to  come  on  after  meals,  and  ii  im 
much  aggravated  by  flatulency.  The  cases  of  palpitation  due  to  exceBee*  or 
to  errors  in  diet  and  dysjxjpsia  are  readily  remedied  by  hygienic  measures. 

A  course  of  iron  is  often  usc»ful.  Strychnia  is  particularly  valuable,  and 
is  perhaps  best  administered  as  the  tincture  of  nux  vomica  in  large  doses. 
Very  little  good  is  obtained  from  the  smaller  quantities.  It  should  be  given 
freely,  20  minims  (1.3  c.  c.)  three  times  a  day. 

If  there  is  great  rapidity  of  acti(m,  aconite  may  be  tried.  There  arc 
cases  associated  with  sleeplessness  and  restlessness  which  are  greatly  liencfiU**! 
by  bromide  of  potassium.  Digitalis  is  very  rarely  indicated,  but  in  olistinati' 
cases  it  may  be  tried  with  the  nux  vomica.  Ammonium  bromide  is  very  effi- 
cacious in  the  tachycardias  and  arrythmias  of  nervous  people. 

Cases  of  heart  hurry  are  often  extremely  obstinate,  as  may  be  judged  from 
the  case  of  the  physician  rei)orted  by  H.  C.  Wood,  in  whom  the  condition 
persisted  in  spite  of  all  measures  for  fifty  years.  The  bromides  are  sometimes 
useful;  the  general  condition  of  neurasthenia  should  be  treated,  and  during 
the  paroxysm  an  ice  I)ag  may  be  placed  uj)on  the  heart,  or  I^iter's  ct)il, 
through  which  ice  water  is  ]>as8ed.  Electricity,  in  the  form  of  galvanism, 
is  sometimes  serviceable,  and  for  its  mental  effect  the  Franklinic  current.  For 
the  condition  of  slow  pulse  but  little  can  be  done.  A  great  majority  of  the 
cases  arc  not  dangerous. 


n.    AFFECTIONS   OF   THE   BfTOCARDIUM 

1.    HYPERTROPHY 

Varieties. — The  heart  enlarges  to  meet  a  demand  for  extra  work,  either 
general,  as  in  the  continuous  strain  of  athletics  (the  hy|)ertrophy  of  work), 
or  special  to  combat  a  delieiency  of  cardiac  structure,  such  as  a  damaged  vjikt'. 
^rhere  are  two  forms,  one  in  wliich  the  cavity  or  cavities  are  of  noniial  ?i»'. 
and  tlic  other  in  which  tlie  cavities  are  enlarged  and  the  walls  incrcaj?o<l  in 
thickness  (eccentric  hvpertrophy).  The  so-called  concentric  hypertrophy  ifl 
which  there  is  diminution  of  the  size  of  the  cavity  with  thickening  of  the 
walls  is,  as  a  rule,  a  ])ost  mortem  change. 

The  cniar^^cmcnt  may  allVct  the  entire  organ,  or  one  side,  or  onlv  «»»' 
chaini)er.  Naturally,  as  the  left  ventricle  (lo<»s  the  chief  work  the  cluiii^'P  i» 
most  frecjUfUtly  found  lure.  Though  ils  ]>ro<lu(tion  is  assisted  l)y  a»lts|Mti* 
nutrition,  hypertrophy  may  apju'ar  even  under  c<mdititms  of  starvation,  pi*^ 
other^'ise  healthy  organs.    In  the  debilitated  the  limits  to  which  hypertrophj 
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may  progress  are  sinall^  though  very  marked  hypertrophy  is  sometimes  seen 
in  the  aged. 

Hypertrophy  or  the  left  ventricle  alone,  or  with  general  enlarge- 
ment of  the  heart,  is  brought  about  by — 

Conditions  affecting  the  heart  itself:  (a)  Disease  of  the  aortic  valve;  (6) 
mitralinsufficiency;  (c)  pericardial  adhesions ;  (d)  sclerotic  myocarditis;  (e) 
disturbed  innervation  with  overaction,  as  in  exophthalmic  goitre,  in  long-con- 
tinued nervous  palpitation,  and  as  a  result  of  the  action  of  certain  articles, 
such  as  tea,  coffee,  tobacco,  and  probably  alcohol,  as  in  the  Munich  beer  heart. 
In  all  of  these  the  work  of  the  heart  is  increased.  In  the  case  of  the  valve 
lesions  the  increase  is  due  t6  the  increased  intraventricular  pressure;  in  the 
case  of  the  adherent  pericardium  and  myocarditis,  to  direct  interference  with 
the  symmetrical  and  orderly  contraction  of  the  chambers. 

Conditions  acting  upon  the  hlood'Vessels :  {a)  General  arterio-sclerosis, 
with  or  without  renal  disease,  especially  sclerosis  of  the  aorta,  the  renal  ar- 
teries, and  the  vessels  of  the  splanchnic  area;  (6)  all  states  of  increased  ar- 
terial tension  induced  by  the  contraction  of  the  smaller  arteries  under  the  in- 
fluence of  certain  toxic  substances,  which,  as  Bright  suggested,  "by  affecting 
the  minute  capillary  circulation,  render  great  action  necessary  to  send  the 
blood  through  the  distant  subdivisions  of  the  vascular  system";  {c)  prolonged 
muscular  exertion,  which  enormously  increases  the  blood  pressure  in  the  ar- 
teries; (d)  narrowing  of  the  aorta,  as  in  the  congenital  stenosis. 

Hypertrophy  op  the  right  ventricle  is  met  with  under  the  following 
conditions — 

(a)  Lesions  of  the  mitral  valve,  either  incompetence  or  stenosis,  which 
act  by  increasing  the  resistance  in  the  pulmonary  vessels,  (h)  Pulmonary 
lesions,  obliteration  of  any  number  of  blood  vessels  within  the  lungs,  such  as 
occurs  in  emphysema  or  cirrhosis,  is  followed  by  hypertrophy  of  the  right 
ventricle,  (c)  Valvular  lesions  on  the  right  side  occasionally  cause  hyper- 
trophy in  the  adult,  not  infrequently  in  the  fetus,  {d)  Chronic  valvular  dis- 
ease of  the  left  heart  and  pericardial  adhesions  are  sooner  or  later  associated 
with  hypertrophy  of  the  right  ventricle. 

In  the  auricles  simple  hypertrophy  is  never  seen ;  there  is  always  dilata- 
tion with  hypertrophy.  In  the  left  auricle  the  condition  develops  in  lesions 
at  the  mitral  orifice,  particularly  stenosis.  The  right  auricle  hypertrophies 
when  there  is  greatly  increased  blood  pressure  in  the  lesser  circulation,  wheth- 
er due  to  mitral  stenosis  or  pulmonary  lesions.  Narrowing  of  the  tricuspid 
orifice  is  a  less  frequent  cause. 

Symptoms. — There  may  be  no  complaint  attributable  to  the  hypertrophy, 
and  if  associated  with  renal  disease  or  arterio-sclerosis  there  may  be  a  marked 
sense  of  well-being.  If,  however,  the  cardiac  defect  be  not  fully  compen- 
sated, the  patient  may  complain  of  slight  giddiness,  headache,  a  sense  of  pal- 
pitation in  the  thorax,  and  some  dyspncra  on  exertion. 

In  hypertrophy  of  the  right  auricle  the  venous  pulsation  in  the  neck  may 
be  more  evident,  and  a  tracing  may  show  a  marked  increase  in  the  size  of  the 
auricular  wave.  An  increase  in  dulness  to  the  right  of  the  sternum  in  the 
third  and  fourth  interspaces  may  be  detected,  and  on  very  rare  occasions  a 
sound  preceding  that  of  the  ventricle  over  that  area.  Hypertrophy  of  the 
right  ventricle  causes  a  slight  bulging  of  the  costal  angle  with  a  positive 
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instead  of  a  negative  pulsation  at  this  spot.  The  apex  beat  may  be  diffuse, 
as  the  enlarged  right  ventricle  prevents  the  left  ventricle  from  coming  into 
contact  with  the  chest  wall.  The  venous  pulsation  in  the  neck  is  iwually 
marked,  and  the  first  sound  over  the  tricuspid  area  louder  than  noimaL  Hy- 
pertrophy of  the  left  auricle,  which  is  seldom  marked  and  never  unassociated 
with  dilatation,  may  be  detected  occasionally  by  dulness  toward  the  baee  of 
the  left  lung  behind ;  it  is  easily  diagnosed  by  the  extension  backward  of  the 
cardiac  shadow  in  oblique  illumination  of  the  chest  by  the  X-rays.  Hyper- 
trophy of  the  left  ventricle  is  usually  easy  to  diagnose.  There  is  a  forcihle 
impulse  at  the  apex  beat,  both  visible  and  palpable.  This  impulse  may  cause 
a  movement  of  a  large  area  of  the  chest  wall.  The  apex  beat,  if  there  be  only 
slight  dilatation,  is  usually  displaced  downward,  and  is  found  in  the  6th  and 
7th  spaces;  but  if  the  dilatation  be  marked,  the  apex  beat  l)ecome8  uion* 
diffuse  and  is  found  well  outside  the  nipple  line  in  the  4th,  5th,  and  6th  spaces. 
The  first  sound  is  usually  marked  and  has  been  descril)ed  by  Mitchell  as  "L- 
lumb'* ;  sometimes  it  has  a  distinct  booming  sound.  The  second  sound  at  the 
base  is  accentuated.  The  pulse  is  full  and  of  high  tension  at  the  height  of 
the  ventricular  impulse.     The  blood  pressure  is  raised. 

2.     DILATATION 

As  with  other  hollow  muscular  organs,  the  size  of  the  chambers  of  tbc 
heart  varies  greatly  within  normal  limits.  Dilatation  may  be  an  acute  proces.'^ 
and  quite  transitory,  as  after  severe  muscular  effort,  or  it  may  be  chronic,  in 
which  case  it  is  associated  with  hypertrophy.  Not  always,  however;  therein 
an  extraordinary  heart  in  the  McGill  College  Museum  showing  a  parchnien* 
like  thinning  of  the  walls  with  uniform  dilatation  of  all  the  chambers;  in 
places  in  the  right  auricle  and  ventricle  only  the  epicardium  remains.  Dila- 
tation is  pathological  only  when  permanent.  Increase  in  capacity  means  in- 
creased work  for  the  walls  and  in  consequence  hypertrophy  to  meet  the  de- 
mand. 

Etiology. — Two  important  causes  combine  to  produce  dilatation— in- 
creased ])ressure  within  the  cavities  and  im])aired  resistance,  due  to  weakening 
of  the  muscular  wall — which  may  act  singly,  but  are  often  combined.  A 
normal  wall  may  yield  under  a  heightened  blood  pressure,  or  a  weakened  wall 
may  yield  to  a  nornjal  distending  force,  the  weakened  wall  being  due  either 
to  structural  change  in  the  cardiac  muscle,  or  to  a  diminution  of  its  natural 
tonus. 

(a)  Heightened  endocakdiac  pressure  results  either  from  an  increaf^ed 
quantity  of  blood  to  be  moved,  or  an  obstacle  to  be  overcome,  and  is  the  more 
frequent  cause  of  weakening.  It  does  not  necessarily  bring  about  dilatation; 
simple  hypertrophy  may  follow,  as  in  the  early  ])eriod  of  aortic  stenosis,  and 
in  the  hypertrophy  of  tlie  li'ft  venlriele  in  Bright's  disease. 

The  size  of  the  cardiae  cliamhers  varies  in  health.  With  slow  action  of 
the  heart  the  dilatation  is  eoinph^te  and  fuller  than  it  is  with  rapid  action, 
^loderate  exertion  in  a  normal  heart,  or  even  prolonged  exertion  in  a  well- 
trained  heart,  lessens  the  heart  size,  hut  in  conditions  of  ill  health  dilatation 
occurs.  Physiologically,  the  limits  of  dilatation  are  reached  when  the  cham- 
ber does  not  empty  itself  during  the  systole.     This  may  occur  as  an  acute, 
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Jdsient  condition  in  severe  exertion  in  an  untrained  or  feeble  condition — 
ring,  for  example^  the  ascent  of  a  mountain. 

There  may  be  great  dilatation  of  the  right  heart,  as  shown  by  the  increased 
Igastric  pulsation,  and  even  increase  in  the  cardiac  dulness.  The  safety 
he  action  of  the  tricuspid  valves  may  here  come  into  play,  relieving  the 
Qgs  by  permitting  regurgitation  into  the  auricle.  With  rest  the  condition 
removed,  but,  if  it  has  been  extreme,  the  heart  may  suffer  a  strain  from 
lich  it  may  recover  slowly,  or,  indeed,  the  individual  may  never  be  able 
ain  to  undertake  severe  exertion.  In  the  process  of  training  the  getting 
nd,  as  it  is  called,  is  largely  a  gradual  increase  in  the  capability  of  the 
art,  particularly  of  the  right  chambers.  A  degree  of  exertion  can  be  safely 
untained  in  full  training  which  would  be  quite  impossible  under  other 
cumstances,  because,  by  a  gradual  i)rocess  of  what  we  may  call  physical 
ucation,  the  heart  has  strengthened  its  reserve  force — widened  enormously 

limit  of  physiological  work.    Endurance  in  prolonged  contests  is  measured 

the  capabilities  of  the  heart,  which  by  increasing  its  tonus  has  increased 

resistance  to  dilatation.  We  have  no  positive  knowledge  of  the  nature  of 
5  changes  in  the  heart  which  occur  in  this  process,  but  it  must  be  in  the 
ection  of  increased  muscular  and  nervous  energy.  The  large  heart  of  ath- 
P8  may  be  due  to  the  j)rolonged  use  of  their  muscles,  but  no  man  becomes 
(reat  runner  or  oarsman  who  has  not  naturally  a  capable  if  not  a  large 
rt.  Master  McGrath,  the  celebrated  greyhound,  and  Eclipse,  the  race 
se,  both  famous  for  endurance  rather  than  speed,  had  very  large  hearts. 
Excessive  dilatation  during  severe  muscular  effort  results  in  heart'Strain, 
nan,  perhaps  in  poor  condition,  calls  upon  his  heart  for  extra  work  during 

ascent  of  a  high  mountain,  and  is  at  once  seized  with  pain  about  the 
rt  and  a  sense  of  distress  in  the  epigastrium.  He  breathes  rapidly  for 
,e  time,  is  "puffed,"  as  we  say,  but  the  symptoms  pass  off  after  a  night's 
^t.  An  attempt  to  rej)eat  the  exercise  is  followed  by  another  attack,  or, 
hmI,  an  attack  of  cardiac  dyspnam  may  come  on  while  he  is  at  rest.  For 
iths  such  a  man  may  be  unfitted  for  severe  exertion,  or  he  may  be  per- 
lently  incapacitated.  In  some  way  he  has  overstrained  his  heart  and  be- 
le  "broken-winded."    Exactly  what  has  taken  ])lace  in  these  hearts  we  can 

t^y,  but  their  reserve  force  is  lost,  and  with  it  the  power  of  meeting  the 
lands  exacted  in  maintaining  the  circulation  during  severe  exertion.  The 
art-shock"  of  Latliain  includes  cases  of  this  nature — sudden  cardiac  break- 
n  during  exertion,  not  due  to  rupture  of  a  valve.  It  seems  probable  that 
den  death  in  men  during  long  continued  efforts,  as  in  a  race,  is  sometimes 

to  overdistention  and  pnraly^4is  of  the  heart. 
Acute  dilatative  heart  weakness  is  seen  in  many  conditions,  as  in  Graves* 
lase,  in  paroxysmal  tachycardia,  in  old  myocardial  cases  following  exer- 
i,  and  in  angina  pectoris.     There  is  usually  a  striking  contrast  between 

wide  and  forcible  cardiac  impulse  and  the  small,  feeble,  irregular  pulse. 
Dilatation  occurs  in  all  forms  of  valre  lesions.  In  aortic  incompetency 
)d  enters  the  left  ventricle  during  diastole  from  the  unguarded  aorta  and 
n  the  left  auricle,  and  the  (juantity  of  blood  at  the  termination  of  diastole 
jects  the  walls  to  an  extreme  degree  of  pn^ssure,  under  which  they  inevi- 
.y  yield.  In  tim(»  tln'V  augment  in  thickness,  and  present  the  typical  ec- 
tric  hypertrophy  of  this  condition. 
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In  mitral  insufficiency  blood  which  should  hare  been  driven  into  the  aorti 
is  forced  into  and  dilates  the  auricle  from  which  it  came,  and  then  in  the 
diastole  of  the  ventricle  a  large  amount  is  returned  from  the  auricle,  and  vith 
increased  force.  In  mitral  stenosis  the  left  auricle  is  the  seat  of  greatly  in- 
creased tension  during  diastole,  and  dilates  as  well  as  hypertrophies ;  the  dis- 
tention, too,  may  be  enormous.  Dilatation  of  the  right  ventricle  is  prodoced 
by  a  number  of  conditions,  which  were  considered  under  hypertrophy.  .\ll 
circumstances,  such  as  mitral  stenosis,  emphysema,  etc.,  which  permanenilj 
increase  the  tension  of  the  blood  in  the  pulmonary  vessels  cause  its  diltU- 
tion. 

The  idiopathic  dilatation  and  hypertrophy  of  beer  drinkers  also  comes  in 
this  group,  as  it  is  brought  about  gradually  by  increased  endocardial  prespure. 

(b)  Impaiked  NrTKiTiON  OF  TUK  HKART  WALLS  may  lead  to  a  diminution 
of  the  resisting  power  so  that  dilatation  readily  occurs. 

The  loss  of  tone  due  to  parenchymatous  degeneration  or  myocarditie  in 
fevers  may  lead  to  a  fatal  condition  of  acute  dilatation.  It  is  a  recognizetl 
cause  of  death  in  scarlatinal  dropsy  (Goodhart),  and  may  occur  in  rheunoatic 
fever,  typhus,  typhoid,  erysiix'las,  etc.  The  changes  in  the  heart  muscle 
which  accompany  acute  endocarditis  or  pericarditis  may  lead  to  dilatation, 
especially  in  the  latter  disease.  In  anaemia,  leukaemia,  and  chlorosis  the  dila- 
tation may  be  considerable.  In  sclerosis  of  the  walls  the  yielding  is  alwavf 
where  this  process  is  most  advanced,  as  at  the  left  apex.  Under  any  of  these 
circumstances  the  walls  may  yield  with  normal  blood  pressure. 

Pericardial  adhesions  are  a  cause  of  dilatation,  and  we  generally  find  in 
cases  with  extensive  and  firm  union  considerable  hypertrophy  and  dilatation. 
There  is  usually  here  some  impairment  as  well  of  the  superficial  layers  of 
muscle. 

3.     CARDIAC    INSUFFICIENCY 

Etiolo^. — ^With  lessening  of  the  muscular  power  of  the  heart  the  rapidity 
with  which  the  blood  circulates  is  diminished,  and  the  tissues  fail  to  receive 
their  proper  supply  of  oxygen  and  fowl,  and  to  be  adequately  relieved  of  their 
waste  products — this  is  cardiac  failure.  The  same  effect  may  be  produced 
in  another  way.  The  amount  of  blood  in  the  body  is  much  less  than  the 
total  capacity  of  the  vascular  Ix'd,  and  an  adecjuate  blood  supply  is  only  kept 
up  by  a  general  constriction  of  arterioles  which  dam  the  blootl  in  the  arterial 
system,  but  if  by  any  chance  there  is  a  general  vaso-dilatation  of  the  arterioles. 
especially  those  in  the  splanciinic  area,  the  heart  does  not  receive  an  amount 
of  blood  sufllicient  to  supply  the  bodily  needs,  with  the  same  effect  on  tk 
organs  as  in  certain  forms  of  cardiac  failure.  This  condition,  which  is 
probably  the  essence  of  shock,  dois  not  concern  us  here,  but  it  must  be  men- 
tioned to  avoid  the  impression  that  all  failure  of  the  circulation  means  fail- 
ure of  the  heart. 

The  failure  in  muscular  power  may  aiTect  any  cavity  singly  or  the  whole 
heart.  Weakness  of  tlie  left  ventrirle  fails  to  give  ])rojier  filling  of  the  ar 
terial  system  and  general  anuMiiia  of  tlie  tissues  results.  Failure  of  the  Wt 
auricle  means  stasis  in  the  hing  vessels  with  deficient  aeration  of  the  blood, 
and  a  tendency  to  adema  of  the  lung  or  to  effusion  into  the  pleural  cavity. 
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Fiihire  of  the  right  an  ride  antl  vimtride  ^ives  cyonosis  of  tho  cr^^ans,  tlyspnnna 
it  rest  and  on  elight  exertion,  uitli  ^Ui^'i^  m  tfie  alKloininal  nrL^ans  and  {«!cina- 

The  reserve  power  with  wludi  tlie  eanliac  muscle  is  enduwt'd  liisappearB 
n  heart  failure.  This  reserve,  greatest  in  youth,  is  luercased  hy  adequate 
nutrition,  certain  congenital  endowments,  and,  apart  from  other  defects,  hy 
lijpertrophy.  It  h  leB^vuM  hy  defee^5^  in  the  cardiac  structure,  grout;  or  mi- 
ante,  by  defective  nutrition,  hy  certain  Imetcrial  and  otlier  poisons,  and  with 
advancing  years.  We  hiive  at  present  no  means  of  gauging  this  reserve  power 
uf  the  organ  as  a  whole  or  in  its  ditTerent  parts. 

The  failure  may  be  sudden  or  slow,  according  to  the  kind  and  rapidity 
cf  the  lesion  which  causes  it.  When  tlie  left  ventricle  fails  the  efFeet  may 
lary  from  immediate  death,  tli rough  all  forms  of  fainting,  giddiness,  sense 
t)f  dissolution,  to  a  mild  sense  of  hodily  or  mental  fatigue;  when  the  right 
Iftatricle  fails  the  etTect  varies  from  a  sudden  dysimcea  to  a  dyspnoea  which 
comca  on  with  slight  exert  ion. 

As  to  the  actual  condition  in  eiirdiae  frtduro  generally,  it  is  hy  no  means 
easy  in  all  cases  to  say  what  luit^  l>ecn  the  cause.  The  lesions  to  which  the 
airdiac  musculature  is  liahle  are  described  further  on,  yet  there  is  a  propor- 
tion of  cases  in  which  neither  hy  post  ntorteui  cxaminntion  nor  cnreful  mi- 
CTO&copic  search  can  the  source  of  the  failure  he  even  suggested.  It  is  well  to 
beir  in  mind  a  suggestion  which  has  been  made  by  Asthotf,  namely,  that  in 
certaia  cases  the  failure  is  due  not  so  mueh  to  the  implication  of  the  general 
tnusciikture  as  to  an  affection  of  the  conducting  muscular  system  of  Taw^ara's 
node  in  the  inter-auricular  septum,  and  of  the  bundle  of  His  with  its  raiui- 
ficatioDB  which  stretch  to  all  pi^rts  of  the  right  and  left  ventricles,  and  whose 
toction  is  to  distribute  the  muscular  im pulses  which  at  each  contraction 
Ipread  from  the  venous  to  the  arterial  cn<l  of  tlu'  heart. 

The  blood  pressure  in  cardiac  insiithcieney  shows  no  uniform  figurrj=i.  The 
maximum  pressure,  which  is  tbnf-  usually  cstiiuated.  may  h«'  high  even  in  a 
fniling  heart.  In  serious  degrees  of  myocarditd  atfeetion,  sueh  as  fatty  de- 
generation or  ehloroforui  poisoning,  it  is  low*  In  cases  in  which  there  has 
|Hfe  a  raised  blood  pressure,  the  maximum  may  he  lower  or  higher  than  the 
IPpnl  for  the  patient.  We  unist  recognize  tliat  probably  in  early  stages  of 
Simre  the  heart  is  stimulated  to  put  forth  inerensed  energy  at  each  beat, 
ind  that  the  maximum  pressui-e  at  the  height  of  the  beat  slightly  over-eom- 
pensates  the  circulatory  defect. 

ActTTE  Cardiac  IxsmiriKXCY. — ^Causes:  (a)  Wounds  of  the  heart,  (//) 
ipontaneouB  rupture  or  rupture  of  valves,  (e)  rapid  effusion  into  tbe  periear- 
Jmm  of  blood  or  R^rous  tluid.  {(/)  access  of  air  to  the  chaudK^rs  of  the  heart, 
to  from  operations  at  tbe  root  of  tbe  neck  nr  decomposition  after  exposure  to  a 
mgh  atmospheric  pressure,  (e)  large  thrombi  quickly  formed  in  a  lieart  cavity. 
/)  pudden  interferenee  with  the  coronary  circulation,  especjrilly  the  left 
lOronary  artery,  {g)  mechauicijl  interference  with  the  heart  from  obliteration 
t  the  trachea  or  larynx,  as  in  strangulation,  (h)  acute  infections,  such  as 
iphtheria  or  pericarditis,  (t)  certain  poisons,  such  as  pilocarpin.  cwaine, 
bosphorus,  etc.,  (/)  stimulation  of  tlie  vagus  nerve,  its  centre  in  the  medulla, 
•  it*  termination  in  th*'  heart. 

CuKONic  Cahdiac  Insi  FnriKNCV. — rausi's:  (it)  Tx'sinns  t)(  the  heart 
iiii^le^,  which  will  be  descrilied  in  mim*  detail  in  a  subsetiucnt  paragraph. 
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Essentially  all  cardiac  failure  is  muscular.  The  myocardium  may  be  insuffi- 
ciently nourished,  as  in  the  starvation  atrophy  of  new  growths  or  in  ditbela, 
or  there  may  be  recognizable  gross  or  microscopic  lesions.  One  or  more  of  the 
functions  of  the  cardiac  muscle  may  be  interfered  with  without  producing  any 
changes  that  can  be  detected  by  the  microscope,  such  as  the  failure  a^a-iated 
with  aortic  disease,  (b)  Lesions  of  the  valves,  (c)  Lesions  affecting  the  ts^ 
cular  fields  of  the  efferent  arteries.  Emphysema,  chronic  bronchitis,  asthma, 
sclerosis  of  the  lungs,  chest  deformities,  and  mitral  disease  produce  an  em- 
barrassment of  the  right  heart;  atheroma  of  the  aorta  and  arterio-eclerosis. 
especially  of  the  splanchnic  renal  area,  produce  failure  of  the  left  heart,  {d) 
Over-exertion,  (e)  Certain  poisons,  such  as  alcohol  (especially  beer)  and 
phosphorus.  (/)  Other  causes,  such  as  adheretit  pericardium  and  ex<^hthal- 
mic  goitre. 

Anatomical  Basis  of  Cardiac  Insufficiency. — I.  Lesions  Due  to  Dislvse 
OF  THE  Coronary  Arteries. — A  knowledge  of  the  changes  produced  in  the 
myocardium  by  disease  of  the  coronary  vessels  gives  a  key  to  the  underglanJ- 
ing  of  many  problems  in  cardiac  pathology.  The  terminal  branches  of  the 
coronary  vessels  are  end  arteries;  that  is,  the  communication  betwwn  neigh- 
boring branches  is  through  capillaries  only.  J.  H.  Pratt  has  shown  that  the 
vessels  of  Thebesius,  which  oj)en  from  the  ventricles  and  auricles  into  a  sys- 
tem of  fine  branches  and  thus  communicate  with  the  cardiac  capillaries  and 
coronary  veins,  may  be  capable  of  feeding  the  myocardium  sufficiently  to  keep 
it  alive  even  when  the  coronary  arteries  are  occluded.  The  blocking  of  one 
of  these  vessels  by  a  thrombus  or  an  embolus  leads  usually  to  a  condition 
which  is  known  as — 

(a)  Anoemic  necrosis,  or  white  infarct.  Wlien  this  does  not  occur  the  rea- 
son may  be  sought  in  (1)  the  existence  of  abnormal  anastomoses,  which  by 
their  presence  take  the  coronary  system  out  of  the  group  of  end  arteries;  or 
(2)  the  vicarious  flow  through  the  vessels  of  Thebesius  and  the  coronary 
veins.  The  condition  is  most  commonly  seen  in  the  left  ventricle  and  in  the 
septum,  in  the  territory  of  distribution  of  the  anterior  coronary  artery.  The 
affected  area  has  a  yellowish  white  color,  sometimes  a  turbid,  pari)oiled  af- 
pect,  at  other  times  a  grayish  red  tint.  It  may  be  somewhat  wedge-shape*!, 
more  often  it  is  irregular  in  contour  and  projects  above  the  surface.  Micro- 
scopically the  changes  are  very  characteristic.  The  nuclei  either  disappear 
from  the  muscle  fibres  or  they  undergo  fragmentation.  Ijeucocxies  wander 
in  from  the  surrounding  tissue,  and  these  may  suffer  disintegration.  At  a 
later  stage  a  new  growth  of  fibrous  tissue  is  found  in  the  periphery  of  the 
infarct  which  ultimately  may  entirely  replace  the  dead  fibres.  The  fibres 
present  a  homogeneous,  hyaline  apj)earance.  In  some  instances  there  is  com- 
plete transformation,  and  even  to  the  naked  eye  a  firm  white  patch  of  hyaline 
degeneration  may  appear  in  the  centre  of  the  area.  Rupture  of  the  heart 
may  be  associated  with  anaemic  necrosis. 

(h)  The  second  imj)ortant  effect  of  coronary-artery  disease  upon  the  myo- 
cardium is  seen  in  the  production  of  fihroiis  myocarditis.  This  may  result 
from  the  gradual  transformation  of  areas  of  anaemic  necrosis.  More  common- 
ly it  is  caused  by  the  narrowing  of  a  coronary  branch  in  a  process  of  obliteni- 
tive  endarteritis.  Where  the  process  is  gradual  evidenc(»s  of  granulation 
tissue  are  often  wanting,  and  any  distinction  between  the  necrotic  moflck 
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fibres  and  the  new  scar  tissue  is  diflBcult  to  establish.  J.  B.  MacCallum 
showed  that  the  muscle  fibres  undergo  a  change  the  reverse  of  that  of  their 
normal  development  and  lose  their  fibril  bundles  preliminary  to  their  com- 
plete replacement  by  connective  tissue.  The  sclerosis  is  most  frequently  seen 
at  the  apex  of  the  left  ventricle  and  in  the  septum,  but  it  may  occur  in  any 
portion.  In  the  septum  and  walls  there  are  often  streaks  and  patches  which 
are  only  seen  in  carefully  made  serial  sections.  Hypertrophy  of  the  heart  is 
commonly  associated  with  this  degeneration.  It  is  the  invariable  precursor 
of  aneurism  of  the  heart. 

(c)  Sudden  Death  in  Coronary  Artery  Disease, — Complete  obliteration 
of  one  coronary  artery,  if  produced  suddenly,  is  usually  fatal.  When  in- 
duced slowly,  either  by  arterio-sclerosis  at  the  orifice  of  the  artery  at  the  root 
of  the  aorta  or  by  an  obliterating  endarteritis  in  the  course  of  the  vessel,  the 
circulation  may  be  carried  on  through  the  other  vessel.  Sudden  death  is  not 
uncommon,  owing  to  thrombosis  of  a  vessel  which  has  become  narrowed  by 
sclerosis.  In  medico-legal  cases  it  is  a  point  of  primary  importance  to  remem- 
ber that  this  is  one  of  the  common  causes  of  sudden  death.  This  condition 
should  be  carefully  sought  for,  inasmuch  as  it  may  be  the  sole  lesion,  except 
a  general,  sometimes  slight,  arterio-sclerosis.  In  the  most  extreme  grade  one 
coronary  artery  may  be  entirely  blocked,  with  the  production  of  extensive 
fibroid  disease,  and  a  main  branch  of  the  other  also  may  be  occluded.  A  large, 
powerfully  built  imbecile,  aged  thirty  five,  at  the  Elwyn  Institution,  Pennsyl- 
vania, who  had  for  years  enjoyed  doing  the  heavy  work  about  the  place,  died 
suddenly,  without  any  preliminary  symptoms.  The  heart  weighed  over  600 
grams;  the  anterior  coronary  artery  was  practically  occluded  by  obliterating 
endarteritis,  and  of  the  posterior  artery  one  main  branch  was  blocked. 

(d)  Septic  Infarcts, — In  pyaemia  the  smaller  branches  of  the  coronary 
arteries  may  be  blocked  with  emboli  which  give  rise  to  infectious  or  septic 
infarcts  in  the  myocardium  in  the  form  of  abscesses,  varying  in  size  from  a 
pea  to  a  pin's  head.  These  may  not  cause  any  disturbance,  but  when  large 
they  may  perforate  into  the  ventricle  or  into  the  pericardium,  forming  what 
has  been  called  acute  ulcer  of  the  heart. 

II.  Acute  Interstitial  Myocarditis. — In  some  infectious  diseases  and 
in  acute  pericarditis  the  intermuscular  connective  tissue  may  be  swollen  and 
infiltrated  with  small  round  cells  and  leucocytes,  the  blood  vessels  dilated,  and 
the  muscle  fibres  the  seat  of  granular,  fatty,  and  hyaline  degeneration.  Oc- 
casionally, in  pvffimia  the  infiltration  with  pus  cells  has  been  diffuse  and  con- 
fined chiefiy  to  the  interstitial  tissue.  Councilman  has  descril)ed  this  condi- 
tion of  the  heart  wall  in  gonorrhcea,  and  succeeded  in  demonstrating  the 
gonococcus  in  the  diseased  areas.  The  commonest  examples  are  found  in  diph- 
theria, typhoid  fever,  and  acute  endocarditis,  as  shown  by  the  studies  of  Rom- 
berg.   The  foci  may  be  the  starting  points  of  patches  of  fibrous  myocarditis. 

III.  Fragmextatiox  and  Sk(]MK\tatiok. — This  condition  was  described 
by  Renaut  and  Landouzy  in  1S77,  and  has  been  carefully  studied  by  differ- 
ent pathologists.  Two  forms  arc  met  with:  1.  Segmentation.  The  muscle 
fibres  have  separated  at  the  comi'iit  line.  2.  Fragmentation.  The  fracture 
has  been  across  the  fibre  itself,  and  perhaps  at  tlie  level  of  tiie  nucleus. 
Longitudinal  division  is  unusual.  Although  the  condition  doubtless  arises  in 
•ome  instances  during  the  death  agony,  as  in  cases  of  sudden  death  by  vio- 
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lencc,  in  others  it  would  seem  to  have  clinical  and  pathological  significance. 
It  is  found  associated  with  other  lesions,  fihrous  myocarditis,  infarction,  and 
fatty  degeneration.  J.  B.  MacCallum  distinguished  a  simple  from  a  degmer- 
ativc  fragmentation.  The  first  takes  place  in  the  normal  fibre,  which,  how- 
ever, shows  irregular  extensions  and  contractions.  The  second  succeeds  degen- 
eration in  the  fibre.  Hearts  the  seat  of  marked  fragmentation  are  lax,  easily 
torn,  the  muscle  fibres  widely  separated,  and  often  pale  and  cloudy. 

IV.  PAUEXCUYMATors  Degenkhatiox. — This  is  usually  met  with  in  fe- 
vers, or  in  connection  with  endocarditis  or  pericarditis,  and  in  infections  and 
intoxications  generally.  It  is  characterized  by  a  pale,  turbid  state  of  the 
cardiac  muscle,  which  is  general,  not  localized.  Turbidity  and  softness  are 
the  special  features.  It  is  the  softened  heart  of  I^ennec  and  Louis.  Stokes 
speaks  of  an  instance  in  which  "so  great  was  the  softening  of  the  orpn  that 
when  the  heart  was  grasped  by  the  great  vessels  and  held  with  the  apex  point- 
ing upward,  it  fell  down  over  the  hand,  covering  it  like  a  cap  of  a  large 
mushroom." 

Histologically,  there  is  a  degeneration  of  the  muscle  fibres,  which  are  in- 
filtrated to  a  various  extent  with  granules  which  resist  the  action  of  ether, 
but  are  dissolved  in  acetic  acid.  Sometimes  this  granular  change  in  the  fibre* 
is  extreme,  and  no  trace  of  the  striae  can  be  detected.  It  is  probably  the  I'f- 
fect  of  a  toxic  agent,  and  is  seen  in  its  most  exquisite  form  in  the  lumbar 
muscles  in  cases  of  toxic  hsemoglobinuria  in  the  horse.  It  is  met  with  in  cases 
of  typhoid,  typhus,  small-pox,  and  other  infectious  diseases,  particularly  when 
the  course  is  protracted.  There  is  no  definite  relation  between  it  and  the  high 
temperature. 

V-  Fatty  IIeabt. — Under  this  term  are  embraced  fatty  degeneration  and 
fatty  overgrowth. 

(n)  Fatty  degeneration  is  a  verj'  common  condition,  and  mild  gradci^  are 
met  with  in  many  diseases,  it  is  found  in  the  failing  nutrition  of  old  a^o, 
of  wasting  diseases,  and  of  cachectic  states ;  in  prolonged  infectious  fevers,  in 
which  it  may  follow  or  accompany  the  parenchymatous  change.  In  pernicious 
anjcmia  and  in  phosjihonis  poisoning  the  most  extreme  degrees  are  seen.  Peri- 
carditis is  usually  associated  with  fatty  or  parenchymatous  changes  in  thi» 
superficial  layers  of  the  myocardium.  Disease  of  the  coronary  arteries  is  a 
much  more  common  cause  of  fibroid  degeneration  than  of  fatty  heart.  I^^t- 
ly,  in  tlic  hypertroj)hied  ventricular  wall  in  chronic  heart-disease  fatty  chancre 
is  by  no  moans  infrequent.  This  degeneration  may  be  limited  to  the  heart  or 
it  may  be  more  or  less  general  in  the  solid  viscera.  The  diaphragm  may  als<» 
be  involved,  even  when  tlie  other  muscles  show  no  spmal  changes.  Then* 
appears  to  be  a  special  i)r()neness  to  fatty  <legeneration  in  the  heart  muscle, 
which  may  perhaj)s  be  connected  with  its  incessant  activity.  So  great  is  it*' 
need  of  an  abundant  oxygen  supj)ly  that  it  feels  at  once  any  deficiency,  ami 
is  in  consequence  the  first  muscle  to  show  nutriti<mal  changes. 

Anatomically  the  coiulition  may  be  local  or  general.  Tlie  left  ventricle  is^ 
most  frecjuently  attccted.  If  the  process  is  advanced  and  general,  the  heart 
looks  large  and  is  flabby  and  relaxed.  It  has  a  light  yeUowish  brown  tint, 
or,  as  it  is  called,  a  fa<li'(l  leaf  color.  Its  consistence  is  reduced  and  the  sub- 
stance tears  (»asily.  In  tlie  lel'l  ventricle  the  |)apillary  columns  an<l  the  muscle 
beneatii  the  endocardium  sliow  a  streaked  or  jmtchy  appearauce.     Microscop- 
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ctUy,  the  fibres  are  seen  to  be  occupied  by  minute  globules  distributed  in 
ows  along  the  line  of  the  primitive  fibres  (Welch).  In  advanced  grades 
he  fibres  seem  completely  occupied  by  the  minute  globules. 

(b)  Fatty  Overgrowth. — This  is  usually  a  simple  excess  of  the  normal 
ubpericardial  fat,  to  which  the  term. cor  adiposiim  was  given  by  the  older 
rriters.  In  pronounced  instances  the  fat  infiltrates  between  the  muscular 
obstance  and,  separating  the  strands,  may  reach  even  to  the  endocardium, 
n  corpulent  persons  there  is  always  much  pericardial  fat.  It  forms  part  of 
he  general  obesity,  and  occasionally  leads  to  dangerous  or  even  fatal  impair- 
lent  of  the  contractile  power  of  the  heart.  Of  122  cases  analyzed  by  Forcli- 
einier  there  were  88  males  and  34  females.  Over  80  i)er  cent,  occurred  be- 
wreen  the  fortieth  and  seventieth  years. 

The  entire  heart  may  be  enveloped  in  a  thick  sheeting  of  fat  through 
hieh  not  a  trace  of  muscle  substance  can  be  seen.  On  section  the  fat  infil- 
rates  the  muscle,  separating  the  fibres,  and  in  extreme  cases — particularly 
1  the  right  ventricle — reaches  the  endocardium.  In  some  places  there  may 
e  even  complete  substitution  of  fat  for  the  muscle  substance.  In  rare  in- 
tances  the  fat  may  be  in  the  papillary  muscles.  The  heart  is  usually  much 
elaxed  and  the  chambers  are  dilated.  Microscopically  the  muscle  fibres  may 
bow,  in  addition  to  the  atrophy,  marked  fatty  degeneration. 

VI.  Other  Degenerations  of  the  Myocardium. — (a)  Brown  Atrophy. 
-This  is  a  common  change  in  the  heart  muscle,  particularly  in  chronic  val- 
ular  lesions  and  in  the  senile  heart.  When  advanced  the  color  of  the  muscles 
}  a  dark  red  brown,  and  the  consistence  is  usually  increased.  The  fibres 
»reflent  an  accumulation  of  yellow  brown  pigment  chiefiy  about  the  nuclei. 
lie  cement  substance  is  often  unusually  distinct,  but  seems  more  fragile  than 
a  healthy  muscle. 

(ft)  Amyloid  degeneration  of  the  heart  is  occasionally  seen.  It  occurs  in 
he  intermuscular  connective  tissue  and  in  the  blood  vessels,  not  in  the  fibres. 

(c)  The  hyaline  transformation  of  Zenker  is  sometimes  met  with  in  pro- 
ynged  fevers.  The  affected  fibres  are  swollen,  homogeneous,  translucent,  and' 
he  strisB  are  very  faint. 

(d)  Calcareous  degeneration  occasionally  occurs  in  the  myocardium,  and 
he  muscle  fibres  may  be  infiltrated  with  lime  salts  and  yet  retain  their  ap- 
pearance. 

Symptoms  of  Cardiac  Insuffleieney. — As  indicated  above,  the  symptoms  of 
eft  sided  cardiac  failure  dilTcr  from  those  of  the  right  side,  and  in  each  we 
nay  distinguish  a  number  of  tyjws,  which,  however,  merge  gradually  the 
•ne  into  the  other.  Failure  of  the  left  ventricle  is  seen  in  its  severest  forms 
n  the  abrupt  death  stroko  of  an<rina  pectoris,  in  the  sudden  faints  with  sweats 
nd  heart  pain  of  fatty  or  fibroid  hearts,  or  in  the  fainting  and  convulsive  at- 
acks  of  Stokes-Adams  disease.  Less  severe  failure  may  be  seen  in  athletes 
ifter  a  hard  race,  when  vomiting  and  a  feeling  of  dissolution  are  present — 
I  type  which  is  sometimes  seen  in  angina,  when  it  is  liable  to  be  mistaken  for 
I  gastro-intestinal  upset.  T\w  milder  degrees  show  themselves  in  an  inability 
:o  take  much  exercise  or  to  sufTer  much  mental  work  without  the  sense  of 
^reat  fatigue.  Sudden  and  slow  types  are  also  seen  in  failure  of  the  right 
ttde.  Subjected  to  a  slight  strain,  great  hyperpncea  and  distress  may  come 
)n,  and  one  form  of  cardiac  dyspncea  which  attacks  the  patient  at  night  is 
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lonco,  in  others  it  wouW  sonm  to  have  clinical  and  |)allioIf>j^^^'^' 

It  is  foiiiid  a>s()(iai(Ml  with  other  lesions,  filirous  niyncanht i.^ 

fatty  ili'^reneration.    J.  !>.  MaeC'alhnn  distinguished  a  sinr 

ative  fra«rinentati()n.     The*  first  takes  place  in  the  norr 

ever,  sliows  irre;ridar  extensions  and  contractions.    T\v 

eration  in  the  iihre.     Hearts  the  seat  of  marked  frp 

torn,  the  nnis(  Ic  iil)res  widely  separated,  and  ofte»; 

IV.    P.\1{I:N(  IIYMATOIS  J)K(!i:nkijation. — T* 
vers,  or  in  connection  with  endocarditis  or  po  = 
intoxications  ^^incrally.     It  is  charactcriyx*'' 
cardiac  nmscle,  which  is  general,  not  loc 
the  s])ecial  features.     It  is  the  softened  ' 
speaks  of  an  instance  in  which  "so  grc 
whin  the  heart  was  grasped  hy  the  gr^ 
ing  uj)ward,  it  fell  down  over  the 
niuslirooni.'' 

Histologically,  there  is  a  dogf 
ii  It  rated  to  a  various  extent  w' 
hut  arc  dissolved  in  acetic  acW 
is  extreme,  and  no  trace  of  t 
feet  of  a  toxic  agent,  and 
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asinn; 
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.".  in  the  aU««f  -  ^4 
ludigi'stion,  fliitwV^    / 
.,  ha-morrhnidji.  i^u*.     •  *;  ^ 
,  and  contains  a  sliuht  aui"V^ 


muscles  in  cases  of  toxic  b 
of  typhoid,  typhus,  smaP 
the  course  is  protracted 
temperature.  ,    ^' 

y.  Fatty  Heab" 
fattv  overgrowth.    ■ 

\a)  Fatty  der 


y  reveal  an  apex-l)eat  which  is  Mni " 

,\liose  maximum  intensity  is  nut  «*ii?h> 

larked  on  inspection  an«l  cover  a  vitv  wi'V 

neck  in  the  left  heart  failure  may  he  jimif. 

.^ular  veins  may  Ix?  very  dilated  and  their  pulsi- 

.'ating  three  waves,  or  regurgitant.     On  percu*>i«'ii 

r  much  increased  to  the  right  or  to  tlu'  left,  or  ln»tl:. 

..ounds  mav  he  dillicult  to  hear,  or  fcehler  than  nnnual: 


met  with  in  mp  "'^^f*  ^""^  ^"*  present  at  hoth  apex  and  hase.  (Jalloj)  rhytli:- 
of  wasting  dis'  u  ''''**  ptdsc  nuiy  sh<»w  great  variations;  niarkc'd  failun*  m:: 
which  it  mav  /i;/l  I'ounding  pulse;  more  usually  it  is  fcchle  with  diniinirli  i 
ana?mia  anc* .  l-iv  he  irregular,  intermittent,  slow,  or  rapid.  Xo  one  sii'ii  <■' 
carditis  If  " il nf  •'^'f-'"^  ^^  signilicant  of  cardiac  failure.  A  heart  may  l>e  iiisi::!- 
superfici' ..'^'/Vt  perhaps  notliing  can  he  dctcded  hy  ]>hysical  cxaminatinii  iv 
much  J  ././^// founds  and  a  l(»w  tension  pulse. 

ly  in  ,;^'f/MV<^'5i'**^''''  h'>ion  is  not  always  j)roportionate  to  the  intrn'^ity  of  tN' 
is  b'  n\ii  ^  ]»aiient  may  present  enfeebled,  irregular  aetion  and  si.L'n>  ■'•' 
it'  f^^noti — sh(»rl!H>s  of  hrcaih.  cedema,  ami  the  general  symptom*  Iifliivi^ 
b'  i^'^.cliaract eristic  of  cases  of  llliroid  and  fatty  heart — and  tlu»  post  rn<>rt«:i. 
/"^    jfttle  or  no  change  in  the  myocardium. 

^farJiO'fuIrrosis  or  fibroid  heart  is  in  some  eases  characterized  hy  a  fet-M'. 
^  ^lar,  slow  pulse,  with  dy^pncea  on  exertion  and  occasional  attark*  'f 
'  ^'nn.  Irn'gulariiy  is  present  in  many,  hut  not  in  all  ease-.  The  piil?*' 
uiflV  b**  ^'^'^y  i^low,  even  •*)()  or  in  jmm*  minute,  and  the  features  those  !)f  Si'»k'v 
j^jjams  disf-ase.  A  Tuan  witli  advanced  fibroid  myocarditis  may  die  .-ii'M'H-' 
^•Iiile  at  work,  without  having  ever  complained  of  heart  trouble.  ritiiii;»t'.; 
the  cases  come  under  observation  with  the  symptoms  of  cardiac  in!-u:!ici'ii''y 
The  arrhythmia,  which  may  have  been  ])resent,  becomes  aggravatetl  ai-'i- 
according  to  IJirgel,  may  not  only  ]>n»cede,  but  also  persist  after  the  canbc 
insufticiency  has  passed  away. 


^^^:::!TTONS  of  the  myocardH'M 


791 


s?orils  the  ssame  tlitlieylties.     Extreme 

may  be  jireseDt  with  a  full  p^ilee  ami 

lot  apjiear  to  interfere  serioiigly  with 

is,  it  may  be  present  in  an  extreme 

nift,  s!o  ]oBg  m  ^reat  dilatation  of  the  cham- 

"regiilarity,  the  dyepotea,  palpitation    and 

^  of  the  fatty  degeneration,  but  of  dila- 

-reus  senilis  is  of  no  moment  in  the 

^!^  may  be  weak  and  the  aetion 

ni,  shortening  of  the  lon^^: 

aiess  of  breath  on  exertion 

.  attacks  may  ocenr.     There  is 

(>th  filtruid  and  fatty  heart  there 

ill  and  deprest^ed  and  the  puli^e  ninka 

whkh  1  saw,  to  26.     The  patient  may 

.iirnintr  with   an   attaek  of  severe  "cardiac 

be  asE?oi'iateil  with  nansea  and  may  alternate 

are  ant^inal  synifitoins.     These  are  the  cases,  too, 

may  be  mental  symptoms.    The  patient  has  delusions 

maniaeal-     Toward  the  elose  the  type  of  lireatldn;^  known 

ioay  occur.    It  was  deserilx d  in  the  followin^:  terms  by  John 

ng  of  a  case  of  fatty  heart   (Dublin  Hospital  Jieports,  vol.  ii, 

.ri) :  **For  several  day^  his  breathing  w^as  irre^dar;  it  would  en- 

for  a  qwarter  of  a  minnte,  then  it  would   become  perceptible, 

low,  tlien  by  detrrc^g  it  became  heavinof  and  quick,  and  tlien  it 

ynidujilly  eeasi*  a^'ain  :  this  revoiutivm  in  tlie  state  of  hh  breathing  histed 

minuter  during  wliieh  there  were  about  thirty  acts  of  res]»i ration.''     It 

much  more  frequently  in  arterio-sclerosis  and  uremic  staten  than  in 

?ttrt> 

y  overt^'rowth  of  the  heart  is  a  condition  certain  to  exist  in  very  obese 
^It  produces  no  t^ymptoms  until  the  niusciilar  tliire  is  go  weakencfl 
Iktion  occurs.  These  imtieuts  may  for  years  present  a  feeble  but 
pulse;  the  heart  sounds  are  weak  and  mufliled,  and  a  murmur  may  be 
the  apex.  Attacks  of  '^cardiac  asthma"  are  not  uncommon,  and  the 
may  suffer  from  bronchitis.  Dizziness  and  pscudii-ap<q>lectic  seizures 
ur.     Sudden  death  nuiy  result  from  syncope  or  from  rupture  of  the 

El  physical  examination  is  often  ditlicult  Ijccause  of  the  great  in- 
e  fat,  and  it  may  be  impossible  to  dt^fme  the  area  of  dulness. 
lieal  purposes  we  uriy  group  the  ca^es  of  failure  from  myocardial 
«  follows: 

Biose  in  which  sudden  death  occurs  with  or  without  previous  indi- 
W  heart-trouble.  Sclerosis  of  the  coronary  arteries  exists — in  some 
3  with  recent  tbrondms  and  white  infarcts;  in  others,  extensive  tihroid 

t  others  again,  fatty  degtoi  ration.     Many  jtatients  never  complain 
distress,  but,  as  in  the  case  of  Chalmers,  the  celebrated  Scottish 
fojoy  unusual  vigor  of  mind  and  body, 

ses  in  whicli  tlsere  are  cardiac  arrbythmia,  shortness  of  breath  on 
ittacks  of  dyspucea,  sometimes  anginal  attackfi^  collapse  symptoms 
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of  this  nature.  The  Beverer  forms  show  an  increasing  inability  to  undergo 
slight  extra  exertion,  such  as  mounting  stairs,  or  hyperpncra  even  when  it 
rest  in  bed,  in  both  of  which  there  is  usually  some  onlenia  of  the  feet,  (Es- 
pecially at  night,  if  the  patient  is  on  his  feet  most  of  the  day. 

Grouped  under  their  special  systems  the  symptoms  complained  of  by  pi- 
tients  with  cardiac  failure  are  as  follows:  (a)  Cardio-vascular  system:  Piin 
in  the  cardiac  area  or  extending  to  the  shoulders  and  down  the  arms,  a  sin^ 
of  weight  in  the  praK3ordium;  palpitation  is  seldom  complained  of.  (h)  Res- 
piratory system :  Dyspnoea  at  rest  or  on  exertion,  or  orthopnoea,  Cheyne-Stokes 
respiration,  cough,  loss  of  voice  from  pressure  of  a  dilated  left  auricle  on  the 
left  recurrent  laryngeal  nerve,  haemoptysis  (as  resulting  from  lung  infarcts), 
(c)  Central  nervous  system;  in  addition  to  those  given  above  are  sleq)lcs?- 
ness,  mental  symptoms,  delusions,  melancholia,  and  especially  toward  the  end 
stupor  and  drowsiness,  (d)  Cyanosis,  pallor,  oedema,  and  occasionally  pur- 
pura in  the  lower  limbs,  (e)  Alimentary  system :  The  stasis  in  the  abdominil 
organs  in  right  heart  failure  produces  loss  of  appetite,  indigestion,  flatulence, 
vomiting,  constipation,  diarrhoea,  abdominal  pain,  haemorrhoids,  etc.  (f) 
Benal  system :  The  urine  is  scanty,  high  colored,  and  contains  a  slight  amount 
of  albumin. 

Physical  examination  of  the  heart  may  reveal  an  apex-beat  which  is  feeble, 
outside  the  nipple  line,  diffuse,  and  whose  maximum  intensity  is  not  easily 
localized.  The  pulsation  may  be  marked  on  inspection  and  cover  a  very  wide 
area;  arterial  pulsation  in  the  neck  in  the  left  heart  failure  may  be  great; 
in  right  heart  failure  the  jugular  veins  may  be  very  dilated  and  their  pulsa- 
tions may  be  normal,  indicating  three  waves,  or  regurgitant.  On  percussion 
the  cardiac  area  may  be  much  increased  to  the  right  or  to  the  left,  or  both. 
On  auscultation  the  sounds  may  be  difficult  to  hear,  or  feebler  than  normal: 
murmurs,  usually  soft,  may  be  present  at  both  apex  and  base.  Gallop  rhythm 
may  be  present.  The  j)ul8e  may  show  great  variations;  marked  failure  may 
exist  with  a  full  bounding  pulse;  more  usually  it  is  feeble  with  diminishi^l 
tension;  it  may  l)o  irregular,  intermittent,  slow,  or  rapid.  No  one  sign  or 
combination  of  signs  is  si^mificant  of  cardiac  failure.  A  heart  may  te  insuffi- 
cient and  yet  perhaps  notliing  can  be  detected  by  physical  examination  ex- 
cept feeble  sounds  and  a  low  tension  pulse. 

The  myocardial  lesion  is  not  always  ])roportionate  to  the  intensity  of  the 
symptoms.  A  ])ationt  may  ])resent  enfeebled,  irregular  action  and  signs  of 
dilatation — shortness  of  breath,  (edema,  and  the  general  symptoms  believed 
to  be  characteristic  of  cases  of  fibroid  and  fatty  heart — and  the  post  mortem 
show  little  or  no  change  in  the  myocardium. 

Cardio'sderosis  or  fibroid  h(»art  is  in  some  cases  characterized  by  a  feeble, 
irregular,  slow  pulse,  with  dysjmcea  on  exertion  and  occasional  attacks  of 
angina.  Irregularity  is  ])resi'nt  in  many,  but  not  in  all  cases.  The  pulse 
may  be  very  slow,  even  30  or  -10  jxt  minute,  and  the  features  those  of  Stokes- 
Adams  disease.  A  man  with  advanced  fibroid  myocarditis  may  die  suddenly 
while  at  work,  without  havin<r  ever  coni])lained  of  heart  trouble.  Ultimately 
the  cases  come  under  ol)servation  with  the  symptoms  of  cardiac  insuffkiencj. 
The  arrhythmia,  which  may  have  been  present,  becomes  aggravated  and, 
according  to  Riegel,  may  not  only  j)recede,  but  also  persist  after  (he  cardiac 
insufficiency  has  passed  away, 
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Fatty  degeneration  of  the  heart  presents  the  same  diflBculties.  Extreme 
!atty  changes,  as  in  pernicious  anaemia,  may  be  present  with  a  full  pulse  and 
"egQlarly  acting  heart.  The  fat  does  not  appear  to  interfere  seriously  with 
he  function  of  the  organ.  The  truth  is,  it  may  be  present  in  an  extreme 
pude  without  producing  symptoms,  so  long  as  great  dilatation  of  the  cham- 
lers  does  not  occur.  The  cardiac  irregularity,  the  dyspnoea,  palpitation  and 
(mail  pulse  are  in  reality  not  symptoms  of  the  fatty  degeneration,  but  of  dila- 
ation  which  has  supervened.  The  fatty  arcus  senilis  is  of  no  moment  in  the 
liagnosis  of  fatty  heart.  The  heart  sounds  may  be  weak  and  the  action 
rr^ular. 

When  dilatation  occurs  there  is  gallop  rhythm,  shortening  of  the  long 
»au8e,  and  a  systolic  murmur  at  the  apex.  Shortness  of  breath  on  exertion 
I  an  early  feature  in  many  cases,  and  anginal  attacks  may  occur.  There  is 
:)metimes  a  tendency  to  syncope,  and  in  both  fibroid  and  fatty  heart  there 
re  attacks  in  which  the  patient  feels  cohl  and  depressed  and  the  pulse  sinks 
)  40  or  30,  or  even,  as  in  one  case  which  I  saw,  to  26.  The  patient  may 
ake  from  sleep  in  the  early  morning  with  an  attack  of  severe  "cardiac 
sthma."  These  "spells"  may  be  associated  with  nausea  and  may  alternate 
ith  others  in  which  there  are  anginal  symptoms.  These  are  the  cases,  too, 
I  which  for  weeks  there  may  be  mental  symptoms.  The  patient  has  delusions 
id  may  even  become  maniacal.  Toward  the  close  the  type  of  breathing  known 
I  Cheyne-Stokes  may  occur.  It  was  described  in  the  following  terms  by  John 
heyne,  speaking  of  a  case  of  fatty  heart  (Dublin  Hospital  Reports,  vol.  ii, 
.  221,  1818) :  "For  several  days  his  breathing  was  irregular;  it  would  en- 
rely  cease  for  a  quarter  of  a  minute,  then  it  would  become  perceptible, 
lough  very  low,  then  by  degrees  it  became  heaving  and  quick,  and  then  it 
ould  gradually  cease  again :  this  revolution  in  the  state  of  his  breathing  lasted 
>out  a  minute,  during  which  there  were  about  thirty  acts  of  respiration."  It 
seen  much  more  frequently  in  arterio-sclerosis  and  uraemic  states  than  in 
itty  heart. 

Fatty  overgrowth  of  the  heart  is  a  condition  certain  to  exist  in  very  obese 
arsons.  It  produces  no  symptoms  until  the  muscular  fibre  is  so  weakened 
lat  dilatation  occurs.  These  patients  may  for  years  present  a  feeble  but 
!gular  pulse;  the  heart  sounds  are  weak  and  muflled,  and  a  murmur  may  be 
»rd  at  the  apex.  Attacks  of  "cardiac  astlima"  are  not  uncommon,  and  the 
itient  may  suffer  from  bronchitis.  Dizziness  and  p8eudo-apoj)lectic  seizures 
ay  occur.  Sudden  death  may  result  from  syncope  or  from  rupture  of  the 
?art.  The  physical  examination  is  often  difficult  because  of  the  great  in- 
case in  the  fat,  and  it  may  be  impossible  to  define  the  area  of  dulness. 

For  clinical  purj)oses  we  iiny  t^^roup  the  cases  of  failure  from  myocardial 
sease  as  follows : 

(1)  Thosi?  in  which  sudden  death  occurs  with  or  without  previous  indi- 
itions  of  heart-trouble.  SckTosis  of  the  coronary  arteries  exists — in  some 
istances  with  recent  thrombus  and  white  infarcts;  in  others,  extensive  fibroid 
sease;  in  others  again,  fatty  dc'<rent'ration.  Many  patients  never  complain 
:  cardiac  distress,  but,  as  in  the  case  of  Chalmers,  the  celebrated  Scottish 
vine,  enjoy  unusual  vigor  of  mind  and  body. 

(2)  Cases  in  which  there  are  cardiac  arrhythmia,  shortness  of  breath  on 
ccrtion^  attacks  of  dyspncea,  sometimes  anginal  attacks,  collapse  symptoms 
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with  sweats  and  extrc?incly  slow  pulse,  and  occasionally  marked  mental  symp- 
toms. 

(3)  Cases  with  general  arterio-sclerosis  and  hypertrophy  and  dilttition 
of  the  heart.  They  are  robust  men  of  middle  age  who  have  worked  htrd 
and  lived  carelessly  Dyspnoea,  cough,  and  swelling  of  the  feet  are  the  etrly 
symptoms,  and  the  patient  comes  under  observation  either  with  a  gallop 
rhythm,  embryocardia,  or  an  irregular  heart  with  an  apex  systolic  murmur 
of  mitral  insufficiency.  Recovery  from  the  first  or  second  attack  is  the  rule. 
It  is  one  of  the  most  common  forms  of  heart-disease. 

Prognosis. — Each  case  must  be  judged  on  its  own  merits,  special  notice 
being  taken  of  the  age,  probable  origin,  and  anatomical  basis  of  the  inpufti- 
ciency.  The  outlook  in  affections  of  the  myocardium  occurring  late  in  life  is 
extremely  grave.  Patients  recover,  however,  in  a  surprising  way  from  the 
most  serious  attacks,  particularly  those  of  the  third  group. 

Treatment. — Many  cases  never  come  under  treatment;  the  first  are  the 
final  symptoms.  Other  cases  with  w^ell  marked  failure,  if  treated  on  genenl 
lines  according  to  the  routine  measures,  recover  quickly. 

Much  more  difficult  is  the  management  of  those  cases  in  which  there  is 
marked  cardiac  arrhythmia,  with  a  feeble,  irregular,  very  slow  pulse,  tod 
syncope  or  angina.  Dropsy  is  not,  as  a  rule,  present ;  the  heart  sounds  ma? 
be  clear  and  there  are  no  signs  of  dilatation. 

The  following  are  the  general  methods  to  be  observed  in  the  treatment  of 
cardiac  failure: 

(a)  Best. — Disturbed  compensation  may  be  completely  restored  by  rest 
of  the  body.  In  many  cases  with  oedema  of  the  ankles,  moderate  dilatation 
of  the  heart,  and  irregularity  of  the  pulse,  rest  in  bed,  a  few  doses  of  the 
compound  tincture  of  cardamon,  and  a  saline  purge  snflSce,  within  a  wed[ 
or  ten  days,  to  restore  the  compensation. 

(6)  Diet. — In  acute  conditions  it  is  usually  well  to  limit  this  in  amount 
especially  the  fluids.  With  marked  passive  congestion  liquid  diet  may  be  ad- 
visable; otherwise  small  amounts  of  simple  food  may  be  given  at  short  inter- 
vals. In  any  case  with  dilatation  it  is  well  to  limit  the  total  daily  intake  of 
fluids  to  1,500  c.  c.    A  "dry  diet"  for  a  few  days  is  sometimes  useful. 

(c)  The  relief  of  the  embarrassed  circulation. 

(1)  Btj  Vencscctiotu — In  cases  of  dilatation,  from  whatever  caa£«,  in 
mitral  or  aortic  lesions  or  distention  of  the  right  ventricle  in  emphysema, 
when  signs  of  venous  engorgement  are  marked  and  when  there  is  orthopncet 
with  cyanosis,  the  abstraction  of  from  20  to  30  ounces  of  blood  is  indicatetl 
This  is  the  occasion  in  which  timely  venesection  may  save  the  patient^s  life. 
It  is  particularly  hclj)ful  in  the  dilated  heart  of  arterio-sclerosis. 

(2)  lUj  Depletion  ihrough  ihe  lioweh, — This  is  particularly  vahmble  when 
dropsy  is  present.  Of  the  various  purges  the  salines  are  to  l)e  preferrtnl,  and 
may  be  given  by  ^lattliew  Hay's  method.  Half  an  hour  to  an  hour  before 
breakfast  from  half  an  ounce  to  an  ounce  and  a  half  of  Epsom  salts  may  be 
given  in  a  concentrated  form.  This  usually  jiroduces  from  three  to  five  liqni«l 
evacuations.  The  conii»ound  jalaj)  powder  in  half  drachm  doses,  or  elaterium, 
may  be  employed  for  ilie  same  ])urpos(».  Even  when  the  pulst*  is  very  feeWe 
these  hydragogue  cathartics  are  well  borne,  and  they  deplete  the  }X)rtaI  system 
ra])idly  and  etiiciently. 
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(3)  The  Use  of  Remedies  Which  Stimulate  the  Heart's  Action. — Of  these 
by  far  the  most  important  is  digitalis,  which  was  introduced  into  practice 
by  Withering.  The  indication  for  its  use  is  weakness  of  the  heart  muscle ;  the 
centra-indication  is  a  perfectly  balanced  com])ensatory  hypertropliy,  such  as 
we  see  in  all  forms  of  valvular  disease.  Broken  compensation  in  valvular 
disease,  no  matter  what  the  lesion  may  be,  is  the  signal  for  its  use.  It  acts 
upon  the  heart,  slowing  and  at  the  same  time  increasing  the  force  of  the  con- 
tractions. It  acts  on  the  peripheral  arteries,  raising  their  tension,  so  that  a 
steady  and  equable  flow  of  blood  is  maintained  in  the  capillaries,  which,  after 
all,  is  the  prime  aim  and  object  of  the  circulation.  High  blood  j)ressure  is 
not  a  eontra-indication  to  its  nse.  The  beneficial  effects  are  best  seen  in  cases 
of  mitral  disease  with  small,  irregular  pulse  and  cardiac  dropsy.  Its  effects 
are  not  less  striking  in  the  dilatation  of  the  left  ventricle,  in  the  failing  com- 
pensation of  aortic  insufficiency  or  of  arterio-sclerosis.  On  theoretical  grounds 
it  has  been  urged  that  its  use  is  not  so  advantageous  in  aortic  insufficiency, 
since  it  prolongs  the  diastole  and  leads  to  greater  distention.  This  need  not 
be  considered,  and  digitalis  is  just  as  serviceable  in  this  as  in  any  other  con- 
dition associated  with  progressive  dilatation;  larger  doses  are  often  required. 
It  may  be  given  as  the  tincture  or  the  infusion.  In  cases  of  cardiac  dropsy, 
from  whatever  cause,  15  minims  (1  c.  c.)  of  the  tincture  or  half  an  ounce 
(16  c.  c.)  of  the  infusion  may  be  given  every  three  hours  for  two  days,  after 
which  the  dose  may  be  reduced.  Some  prefer  the  tincture,  others  the  infu- 
sion ;  it  is  a  matter  of  indifference  if  the  drug  is  good.  The  urine  of  a  patient 
taking  digitalis  should  be  carefully  estimated  each  day.  As  a  rule,  when  its 
action  is  beneficial,  there  is  within  twenty-four  hours  an  increase  in  the 
amount ;  often  the  flow  is  very  great.  Under  its  use  the  dyspnoea  is  relieved, 
the  dropsy  gradually  disappears,  the  pulse  becomes  firmer,  fuller  in  volume, 
and  sometimes,  if  it  has  been  very  intermittent,  regular. 

Ill  effects  sometimes  follow  digitalis.  There  is  no  such  thing  as  a  cumu- 
lative action  of  the  drug  manifested  by  sudden  symptoms.  Toxic  effects  are 
seen  in  the  production  of  nausea  and  vomiting.  Digipuratum  is  less  disturb- 
ing to  the  stomach  and  may  be  given  when  there  is  gastric  irritability.  The 
pulse  becomes  irregular  and  small,  and  there  may  be  two  beats  of  the  heart 
to  one  of  the  pulse,  which,  as  pointed  out  by  Broadl)ent,  is  found  particularly 
in  cases  of  mitral  stenosis  when  they  are  under  the  influence  of  this  drug. 
The  urine  is  reduced  in  amount.  These  symptoms  subside  on  the  withdrawal 
of  the  digitalis,  and  are  rarely  serious.  There  are  patients  who  take  digitalis 
uninterruptedly  for  years,  and  feel  ])alpitation  and  distress  if  the  drug  is 
omitted.  In  mitral  disease,  even  when  it  does  good,  it  does  not  always  steady 
the  pulse.  There  are  many  cases  in  which  the  irregularity  is  not  affected  by 
the  digitalis.  When  the  compensation  has  been  re-established  the  drug  may 
!>e  omitted.  When  there  is  dyspntea  on  exertion  and  cardiac  distress,  from 
5  to  10  minims  (0.3  to  0.0  c.  c.)  three  times  a  day  may  be  advantageously 
given  for  prolonged  periods,  but  the  effects  should  be  carefully  watched.  In 
cardiac  dropsy  digitalis  should  be  used  at  the  outset  with  a  free  hand.  Small 
doses  should  not  be  given,  but  from  the  first  half-ounce  doses  of  the  infusion 
every  three  hours,  or  from  IT)  to  20  minims  of  the  tincture.  Digitalin,  hypo- 
dermieally  (gr.  1/30,  0.002  gni.),  every  three  or  four  hours,  may  be  sub- 
stituted. 
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Of  other  remedies  strophanthus  alone  is  of  service,  but  as  ita  effect  is 
uncertain  when  given  by  mouth  it  should  be  administered  by  intrammcnlir 
injection.  Doses  of  10  to  15  minims  (0.6  to  1  c.  c.)  of  the  tincture  or 
fitrophanthin  gr.  1/100  (0.000G5  gm.)  are  given  and  repeated  once  or  twiw 
after  intervals  of  twenty-four  hours.  The  intramuscular  is  safer  than  the 
intravenous  administration.  It  certainly  will  sometimes  steady  the  inter- 
mittent heart  of  mitral  valve  disease  when  digitalis  fails  to  do  so.  Convil- 
laria,  citrate  of  caffeine,  and  adonis  vernalis  and  sparteine  are  warmly  recom- 
mended as  substitutes  for  digitalis,  but  their  inferiority  is  so  manifest  thit 
their  use  is  rarely  indicated. 

There  are  two  valuable  adjuncts  in  the  treatment  of  valvular  disease— iron 
and  strychnia.  When  anaemia  is  a  marked  feature  iron  should  l)e  given  in 
full  doses.  In  some  instances  of  failing  compensation  this  is  the  only  medi- 
cine needed  to  restore  the  balance.  Arsenic  is  occasionally  an  excellent  8ul»- 
stitute,  and  one  or  other  of  them  should  be  administered  in  all  instances  of 
heart  trouble  when  pallor  is  present.  Strychnia  is  a  heart  tonic  of  ver}'  grett 
value.  It  may  be  given  alone  or  in  combination  with  the  digitalis  in  1  or  2 
drop  doses  of  the  1  per  cent,  solution,  or  hypodermically  in  doses  of  1/40- 
1/10  gr.  (0.0016  to  0.006  gm.).  Alcoholic  stimulants  in  moderation  are  oc- 
casionally useful,  especially  in  tiding  over  a  period  of  acute  cardiac  weakneiv. 

Treatment  of  Special  Symptoms.— (a)  Dropsy. — The  increased  arteriil 
tension  and  activity  of  the  capillary  circulation  under  the  influence  of  digitalis 
hasten  the  interstitial  lymph  flow  and  favor  resorption  of  the  fluid.  The 
hydragogue  cathartics,  by  rapidly  depleting  the  blood,  promote,  too,  the  ab- 
sorption of  the  fluid  from  the  lymph  spaces  and  the  lymph  sacs.  These  two 
measures  usually  suffice  to  rid  the  patient  of  the  dropsy.  In  some  eases,  how- 
ever, it  can  not  be  relieved,  and  then  Southey's  tubes  may  be  used  or  the  lep 
punctured  by  ordinary  as])irating  needles  with  rubber  tubing  attached,  whidi 
may  be  inserted  and  left  for  hours ;  they  often  drain  away  large  amounts.  If 
done  with  care,  after  a  thorough  washing  of  the  parts,  and  if  antiseptic  pre- 
cautions are  taken,  scarification  is  a  very  serviceable  measure,  and  should  lie 
resorted  to  more  frequently  than  it  is.  Canton  flannel  bandages  may  be 
applied  on  the  aMlomatous  legs.  In  case  of  marked  hydrothorax  or  ascites 
tapping  is  advisable  before  digitalis  is  given. 

(h)  Dyspn(ea. — The  patients  are  usually  unable  to  lie  down.  A  com- 
fortable bed-rest  should  therefore  be  provided — if  possible,  one  with  lateral 
projections,  so  that  in  sleeping  the  head  can  be  supported  as  it  falls  over.  The 
shortness  of  breath  is  associated  with  dilatation,  chronic  bronchitis,  or  hydro- 
thorax.  The  chest  should  be  carefully  examined  in  all  these  cases,  as  hydro- 
thorax  of  one  side  or  of  both  is  a  common  cause  of  shortness  of  breath.  There 
are  cases  of  mitral  regurgitation  with  recuiring  hydrothorax  usually  on  the 
right  side,  which  is  roliovcd,  wvvk  by  week  or  month  by  month,  by  tapping. 
For  the  nocturnal  dysjuuea,  ])articularly  when  combined  with  restlessness, 
morphia  is  invalua])le  and  may  be  given  without  hesitation.  The  value  of 
the  calming  influence  of  ()j)iiii]i  in  all  conditions  of  cardiac  insufficiency  is 
not  sufliciently  recognizccl.  There  are  instances  of  cardiac  dys])nnea  unasso- 
ciated  with  dropsy,  particularly  in  mitral  valve  disease,  in  which  nitroglycerin 
is  of  great  service,  if  given  in  the  1  i)er  cent,  solution  in  increasing  doses.  It 
is  especially  serviceable  in  the  cases  in  which  the  pulse  tension  is  high. 
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the  endocardium*  or,   what  is  more  common^  it  involves  deeper 
jnd  not  very  infrtH|ueBtly  leads  to  perforation  of  a  valve,  the  sep- 
fn  of  tlie  heart  itself, 

iicroscopie  examinati(»n  the  afh^eted  valve  sfiows  necrosis*  witli  nmre 
of  substance;  the  tissue  is  devoid  of  preservcfl  nuclei  and  presents 
i*  appearance.  Upon  it  a  mixture  of  blood  platelets,  fibrin — gran- 
'illated — and  leuctxytes  enclosing  masses  of  niiero-organisms  are 
The  subjacent  tissue  often  sliows  sclerotic  thiekening  and  always 
with  exuded  cells. 

^FFECTEO.—Tlie  foliovving  ligurcs,  taken  from  my  Ooulstonian  lee- 
[an  approximate  estimate  of  the  frequency  with  which  in  *^0i)  cases 

;rts  of  the  heart  were  alTeeted  in  maligmint  endocrtnlitis:  Aortic 
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utricular  valvee. 

tndoearditis  is  seen  most  often  at  the  upper  ])art  of  the  septum 
iTentricle,  Next  in  order  is  the  emloearditis  of  the  h^ft  auricle  on 
lexternal  wall.  The  vegetations  may  extend,  as  in  a  ease  in  ray 
g  the  intima  of  the  pulmonary  artery  into  the  hilum  of  the  lung* 
!  result  of  the  ulceration  is  the  production  of  valvular  aneurism. 
iirths  of  the  eases  the  alTeeted  valves  present  ok!  sclerotic  changes. 
I  niny  extent!  to  tlie  iiorta,  prmlueing,  as  in  one  of  my  cascti,  exten^ 
kritiB  with  multiple  acute  aneurisms. 
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failed.     Calomel  acts  well  in  some  cases,  given  in  3  grain  (0.2  gm.)  dosei 
every  six  hours  for  three  or  four  days. 

The  DIET  in  chronic  valve  diseases  is  often  very  diflRcult  to  regulite. 
Widal  and  others  have  shown  that  retention  of  the  chlorides  is  an  importtnt 
factor  in  cardiac  dropsy  and  heart  failure.  A  milk  diet,  2  litres  a  day,  favon 
their  elimination,  and  in  the  intervals  between  attacks  a  salt  free  diet  as  fir 
as  possible  should  be  used.  Starchy  foods  and  all  articles  likely  to  ctw 
flatulency  should  be  forbidden.  Stimulants  are  often  necessary,  either  whiAy 
or  brandy. 

In  certain  cases  of  weak  heart,  particularly  when  it  is  due  to  fatty  over- 
growth, the  plans  recommended  by  Oertel  and  by  Schott  are  advantageous 
They  are  invaluable  methods  in  those  forms  of  heart  weakness  due  to  intem- 
perance in  eating  and  drinking  and  defective  bodily  exercise.  The  Oertrf 
plan  consists  of  three  parts :  First,  the  reduction  in  the  amount  of  liquii 
This  is  an  important  factor  in  reducing  the  fat  in  these  patients.  It  alio 
slightly  increases  the  density  of  the  blood,  Oertel  allows  daily  about  36  ounces 
of  liquid,  which  includes  the  amount  taken  with  the  solid  food.  Frw  pn- 
spiration  is  promoted  by  bathing  (if  advisable,  the  Turkish  bath),  or  eren 
by  the  use  of  pilocarpine. 

The  second  important  point  in  his  treatment  is  the  diet,  which  should 
consist  largely  of  proteids. 

Morning. — Cup  of  coffee  or  tea,  with  a  little  milk,  about  6  ounces  alto- 
gether.   Bread,  3  ounces. 

Noon. — ^Three  to  4  ounces  of  soup,  7  to  8  ounces  of  roast  beef,  veal,  game, 
or  poultry,  salad  or  a  light  vegetable,  a  little  fish ;  1  ounce  of  bread  or  farina- 
ceous pudding ;  3  to  6  ounces  of  fruit  for  dessert.  No  liquids  at  this  meal,  u 
a  rule,  but  in  hot  weather  G  ounces  of  light  wine  may  be  taken. 

Afternoon, — Six  ounces  of  coffee  or  tea,  with  as  much  water.  As  an 
indulgence  an  ounce  of  bread. 

Evening, — One  or  2  soft-boiled  eggs,  an  ounce  of  bread,  perhaps  a  amall 
slice  of  cheese,  salad,  and  fruit ;  C  to  8  ounces  of  wune  with  4  or  5  ounces  of 
water  (Yeo). 

The  most  important  element  of  all  is  graduated  exercise,  not  on  the  level, 
but  up  hills  of  various  grades.  The  distance  walked  each  day  is  marked  off 
and  is  gradually  lengthened.  In  this  May  the  heart  is  systematically  e^e^ 
cised  and  stren^rthened. 

The  Schott  Treatment. — This  consists  in  a  combination  of  baths  with  c«^ 
cises  at  Xnulieini.  The  water  has  a  temperature  of  from  8'2**-95**  F.,  anJ 
is  very  richly  cliarged  with  COo.  Tiie  good  effects  of  the  l)ath  are  claimed 
by  Seliott  to  come  from  a  cutaneous  excitation,  induced  by  the  mineral  anJ 
gaseous  constituents  of  ilie  bath,  and  a  stimulation  of  the  sensory  nerve?. 
There  is  no  question  that  the  hi\th,  in  suital)le  cases,  will  alter  the  position 
of  the  a])ex  beat,  and  that  it  Usscmis  the  area  of  cardiac  dulness;  this  mean* 
that  it  diminishes  tho  dihitation  of  the  lieart.  Artificial  baths  are  used,  con- 
sisting of  forty  gaUons  of  water,  with  various  strengths  of  ^^oiliiun  chloride 
and  calcium  cliloride.  I'he  exercises,  resistance  gymnastics,  conrist  in  dow 
movements  executed  by  the  ])atient  and  resisted  by  the  operator.  The  beM 
cases  for  the  Xaulieim  trentment  are  tliose  with  myocanlijil  weakness:  fiwn 
whatever  cause.    For  valvular  lieart  diseases  in  the  stage  of  brokeij  jcompeiwar 


gradtiall;  they  are  removed.  The  wliolc  procoss  lias  recuived  the  name  of 
'^organization/'  Even  when  the  vegetation  has  l)een  entirely  converted  into 
connective  tissue  it  ie  often  found  at  autopsy  to  he  capped  with  a  thin  layer 
of  fibrin  and  leiieocyte*^.  , 

Miero^organisjns  are  generally,  even  if  not  invarialdy,  found  associated 
with  the  vegetations.  They  tend  to  !h?  entangled  in  tlie  granular  and  fibril- 
lated  filjrin  or  in  the  older  ones  to  cn]>  the  apices. 

SrnsEQUENT  Changes, —  (a)  The  vegetation>^  nuiy  beeoioe  organised  and 
the  valve  restored  to  a  normal  s^tate  (?),  (7/)  The  process  mny  extend,  and  a 
simple  may  become  an  ulcerative  endocarditis,  (c)  The  vegetatiouB  may  be 
broken  off  and  carried  in  the  circulation  to  distant  parts,  (d)  The  vegeta- 
tions become  organized  and  disappear,  Init  they  initiate  a  nutritive  change 
in  the  valve  tissue  which  ultimately  lead:^  to  sclerosis,  thickening*  and  de- 
formity. The  danger  in  any  case  of  simple  endocarditis  is  not  immediate, 
but  remote^  and  consists  in  this  perversion  of  the  normal  prwesses  of  nutri- 
tion which  results  in  sclerosis  of  the  valves. 

A  gradual  transition  from  the  simple  to  a  toore  Be v ere  atrectiou*  to  which 
tlie  name  maij«:;nant  or  rLrEUATivi:  HMKicAimrris  has  been  given,  may  he 
traced.  Prnctirally  in  every  case  of  ulcerative  endocarditis  vegetations  are 
present.  In  this  form  the  loss  of  substantii  in  the  valve  is  more  pronounced, 
the  deposition— throud>us  formatioD — from  the  blood  is  more  extensive,  and 
the  micro-organisms  are  present  in  greater  uumlicr  and  often  sfiovv  increased 
virulence.  Ulcerative  endocarditis  is  often  found  in  connection  with  heart 
valves  already  the  seat  of  chronic  proliferative  and  sclerotic  changes. 

In  this  form  there  is  much  loss  of  sohstanee,  which  may  he  superficial  and 
limited  to  the  endocardium,  or,  what  is  more  conmion,  it  involves  deeper 
structures,  and  not  very  infretpiently  leads  to  perforation  of  a  valve,  the  sep- 
tum, or  even  of  the  heart  itself. 

Upon  microscopic  examination  the  atfected  valve  shows  necrosis,  with  more 
or  less  loss  of  substance;  the  tissue  is  rlevoid  of  preserved  niiclei  and  pri'sents 
a  coagulated;  a[)pea ranee.  U|iou  it  a  mixture  of  l)b)od  platelets,  fibrin — gran- 
ular or  fibri Hated — ^and  Icueoc^ytes  enclosing  masses  of  micro-organisms  are 
met  with.  The  subjacent  tissue  often  shows  sclerotic  tlilckening  and  always 
infiltration  with  exuded  cells. 

Parts  Affected. — The  folbtwing  figures,  taken  from  my  Ooidstouian  lec- 
tures, give  an  approxiujate  estimate  of  the  fretpiejun'  with  which  in  '^0!>  eases 
different  parts  of  the  heart  were  afTeeted  in  tnahgnant  endocarditis:  Aortic 
and  mitral  valves  together,  in  41;  nortie  valves  alone,  in  53;  mitral  valves 
ilone,  in  77;  triciis[)id  in  1^*:  tlie  pulmonary  valves  in  15;  and  the  heart  walls 
in  33.  In  B  instances  tlie  right  heart  alone  was  involved,  in  most  cases  the 
■ariculo-ventrieular  valves. 

Mural  cndoi^arditis  is  seen  most  often  at  ttie  upper  part  of  the  septum 
of  the  left  ventricle.  Next  in  order  is  the  endocarditis  of  the  left  anricfe  on 
the  postero-external  wall.  The  vegetations  may  extend,  as  in  a  case  in  my 
Wards,  along  the  intima  of  ttic  pulmonary  artery  into  the  hilum  of  the  lung, 
^m  A  common  result  of  the  ulceration  is  the  production  of  valvular  aneurism. 
^M  In  thret'  fourths  of  the  cases  the  afTeeted  valves  prcsi*nt  old  sclerotic  changes. 
^m   The  process  mav  extend  to  the  aorta,  prodneing,  as  in  one  of  my  cases,  exten- 

t:i:^ 
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(b)  As  a  socondary  afTectipn  in  rheumatic  fever,  pneumonia,  in  Tarimu 
specific  fevers,  in  septic  processes  of  all  sorts,  and  nu^st  frequently  of  tU  is 
an  infection  on  old  sclerotic  valves.  In  a  majority  of  all  cases  it  is  a  locil 
process  in  an  acute  infection.  Congenital  lesions  are  very  prone  to  the  eeverer 
types  of  endocarditis,  particularly  afTections  of  the  orifice  of  the  pulmontTi 
artery  and  the  margins  of  the  imperfect  ventricular  septum  (C.  Robinz^Mi). 

The  existence  of  a  primary  endocarditis  has  been  doubted;  but  therein 
instances  in  which  persons  previously  in  good  health,  without  any  history  of 
affections  with  which  endocarditis  is  usually  associated,  have  been  attacked 
with  symptoms  resembling  severe  typhus  or  typhoid.  In  one  case  which  I  saw 
death  bccurred  on  the  sixth  day  and  no  lesions  were  found  other  than  those  of 
malignant  endocarditis. 

The  simple  endocarditis  of  rheumatic  fever  or  of  chorea  rarely  progresses 
into  the  malignant  form.  In  only  24  of  209  cases  the  symptoms  of  severe  en- 
docarditis arose  in  the  progress  of  acute  rheumatism.  Of  all  acute  diseases 
complicated  with  severe  endocarditis  pneumonia  probably  heads  the  M. 
GonorrhoQa  is  a  much  more  common  cause  than  has  been  supposed.  There 
have  been  at  least  ten  instances  in  my  wards. 

The  affection  may  complicate  erysipelas,  septicasmia  (from  whatever 
cause),  and  puerperal  fever.  Malignant  endocarditis  is  very  rare  in  tnber- 
culosis,  typhoid  fever,  and  diphtheria.  In  dysentery,  in  small-pox,  and  in 
scarlet  fever,  with  which  sinij)le  endocarditis  is  not  infrequently  complicated, 
the  malignant  form  is  extremely  rare. 

Uorbid  Anatomy  of  Simple  and  Ualignant  Endocarditis. — Simple  endo- 
carditis is  characterized  by  the  presence  on  the  valves  or  on  the  lining  mem- 
brane of  the  chambers  of  minute  vegetations,  ranging  from  1  to  4  mm.  in 
diameter,  with  an  irregular  and  fissured  surface,  giving  to  them  a  warty  or 
verrucose  appearance.     Often  these  little  cauliflower-like  excrescences  are  at- 
tached by  very  narrow  pedicles.     They  are  more  common  on  the  left  side  of 
the  heart  than  the  right,  and  occur  on  the  mitral  more  often  than  on  the  aortic 
valves.     The  vegetations  are  upon  the  line  of  closure  of  the  valves — i.  e.,  on 
the  auricular  face  of  the  auriculo-vcntricular  valves,  a  little  distance  from  the 
margin,  and  on  the  ventricular  side  of  the  sigmoid  valves,  festooned  on  either 
half  of  the  valve  from  the  cor])ora  Arantii.    It  is  rare  to  see  any  swellinfr  or 
macrosco])ic  evidence  of  infiltration  of  the  endocardium  in  the  neighborhoo^l 
of  even  the  smallest  of  the  granulations,  or  of  redness,  indicative  of  distention 
of  the  vessels,  even  when  they  occur  uj)on  valves  already  the  sc»at  of  sclerotic 
changes,  in  which  capillary  vessels  extend  to  the  edges.     With  time  the  vege- 
tations may  increase  greatly  in  size,  but  in  what  may  be  called  simple  endo- 
carditis   the    size   rarely   exceeds   that    mentioned   above.      Hirschfelder  has 
shown  experimentally  that  they  may  form  with  great  rapidity,  even  in  a  few 
hours. 

The  earliest  vegetations  consist  of  elements  derived  from  the  blood,  and 
are  composed  of  blood  platelets,  leucocytes,  and  fibrin  in  varying  proportions. 
At  a  later  stage  they  appear  as  small  outgrowths  of  connective  tissue.  The 
transition  of  one*  form  into  the  other  can  often  be  followed.  The  process  con- 
sists of  a  proliferation  of  the  endoilielial  cells  and  the  cells  of  the  subendo- 
thelial  layer  which  gradually  invade  the  fresh  vegetation,  and  ultiraatelv 
entirely  replace  it.     The  blood  cells  and  fibrin  undergo  disintegration  and 


ENDOCARDITIS  799 

gradually  they  are  removed.  The  whole  process  has  received  the  name  of 
^organization/*  Even  when  the  vegetation  has  been  entirely  converted  into 
connective  tissue  it  is  often  found  at  autopsy  to  be  capped  with  a  thin  layer 
of  fibrin  and  leucocytes. 

Micro-organisms  are  generally,  even  if  not  invariably,  found  associated 
with  the  vegetations.  They  tend  to  l)e  entangled  in  the  granular  and  fibril- 
lated  fibrin  or  in  the  older  ones  to  cap  the  apices. 

Subsequent  Changes. — (a)  The  vegetations  may  become  organized  and 
the  valve  restored  to  a  normal  state  ( ?).  (b)  The  process  may  extend,  and  a 
simple  may  become  an  ulcerative  endocarditis,  (c)  The  vegetations  may  be 
brdcen  off  and  carried  in  the  circulation  to  distant  parts,  (d)  The  vegeta- 
tions become  organized  and  disappear,  but  they  initiate  a  nutritive  change 
in  the  valve  tissue  which  ultimately  leads  to  sclerosis,  thickening,  and  de- 
formity. The  danger  in  any  case  of  simple  endocarditis  is  not  immediate, 
but  remote,  and  consists  in  this  perversion  of  the  normal  processes  of  nutri- 
tion which  results  in  sclerosis  of  the  valves. 

A  gradual  transition  from  the  8imj)le  to  a  more  severe  affection,  to  which 
the  name  malignant  or  ulcekative  endocakditis  has  been  given,  may  be 
traced.  Practically  in  every  case  of  ulcerative  endocarditis  vegetiitions  are 
present.  In  this  form  the  loss  of  substance  in  the  valve  is  more  pronounced, 
the  deposition — thrombus  formation — from  the  blood  is  more  extensive,  and 
the  micro-organisms  are  present  in  greater  number  and  often  show  increased 
virulence.  Ulcerative  endocarditis  is  often  found  in  connection  witli  heart 
valves  already  the  seat  of  chronic  proliferative  and  sclerotic  changes. 

In  this  form  there  is  much  loss  of  substance,  which  may  be  superficial  and 
limited  to  the  endocardium,  or,  wliat  is  more  common,  it  involves  deeper 
structures,  and  not  very  infrequently  leads  to  perforation  of  a  valve,  the  sep- 
tum, or  even  of  the  heart  itself. 

Upon  microscopic  examination  tlie  affected  valve  shows  necrosis,  with  more 
or  less  loss  of  substance;  the  tissue  is  devoid  of  j)reservod  nuclei  and  presents 
a  coagulated' api)earance.  Uj)on  it  a  mixture  of  blood  })latelets,  fibrin — gran- 
ular or  fibrillated — and  leucocytes  enclosing  masses  of  mi(?ro-organisms  are 
met  with.  The  subjacent  tissue  often  shows  sclerotic  thickening  and  always 
infiltration  with  exuded  cells. 

Parts  Affected. — The  following  figures,  taken  from  my  Goulstonian  lec- 
tures, give  an  approximate  estimate  of  the  frecjueiicy  with  which  in  209  cases 
different  parts  of  the  heart  were  alTcctod  in  malignant  endocarditis:  Aortic 
and  mitral  valves  together,  in  11;  aortic  valves  alone,  in  53;  mitral  valves 
alone,  in  77;  tricuspid  in  19;  the  pulmonary  valves  in  15;  and  the  heart  walls 
in  33.  In  9  instances  the  right  heart  alone  was  involved,  in  most  cases  the 
auriculo-ventricula  r  va  1  ves. 

Mural  endocarditis  is  seen  most  often  at  the  upper  part  of  the  septum 
of  the  left  ventricle.  Next  in  order  is  the  endocarditis  of  the  left  auricle  on 
the  postero-external  wall.  The  vegetations  may  extend,  as  in  a  case  in  my 
wards,  along  the  intima  of  the  pulmonary  artery  into  the  hiluni  of  the  lung. 
A  common  result  of  the  ulceration  is  the  ])ro(luccion  of  valvular  aneurism. 
In  three  fourths  of  the  cases  the  alTrcted  valves  present  old  sch*rotic  changes. 
The  process  may  extend  to  the  a<»rta,  j>roducing,  as  in  one  of  my  cases,  exten- 
sive endarteritis  with  inulti])le  acute  aneurisms. 


800  DISKASKS    OF   THE    CIRCULATORY    SYSTEM 

AssociATKD  Lksions. — Tlic  assooiatetl  changes  arc  those  of  the  primm 
disease,  those  due  to  einholisiii,  and  tlie  changes  in  the  niywardiuni.  In  the 
endocarditis  of  sej)tic  processes  there  is  the  local  lesion — an  acute  necrosis,  t 
sii})|)urative  wound,  or  j)uerperal  disease.  In  many  cases  the  lesions  arc  thni« 
of  pneumonia,  rheunuitisni.  or  other  fehrile  ])roci^8es. 

^J'he  changes  due  to  emholism  constitute  the  most  striking  featunn,  hut  it 
is  rcmarkahle  that  in  some  instances,  even  with  endocarditis  of  a  niarkeiiW 
ulcerative  character,  there  may  he  no  trace  of  eml>olic  processee.  The  infam? 
may  he  few  in  number — only  one  or  two,  perhaps,  in  the  spleen  or  kidwy— 
or  they  may  exist  in  hundreds  tliroughout  the  various  parts  of  the  body.  They 
may  present  the  ordinary  aj)])earance  of  red  or  white  infarcts  of  a  suppurative 
character.  They  are  most  common  in  the  spleen  and  kidneys,  though  tliev  niav 
he  numerous  in  the  brain,  and  in  many  cases  are  very  abundant  in  the  intt**- 
tines.  In  right  sided  endocarditis  there  may  be  infarcts  in  the  lungs.  In 
many  of  the  cases  tliere  are  innumerable  miliary  absces8i»8.  Acute  suppuratJTP 
meningitis  was  met  witli  in  5  of  2\]  of  the  Montreal  cases,  and  in  over  10  |ifr 
cent,  of  the  209  cases  analyzed  in  the  literature.  Acute  suppurative  ])arntitif 
also  may  occur.  And,  lastly,  as  Romberg  has  pointed  out,  the  oft  accoiiifttnT- 
ing  myocarditis  i)lays  an  im])ortant  role.  The  valvular  insufficiency  in  an 
acute  endocarditis  is  probably  not  due  to  the  row  of  little  vegetations,  hm 
to  the  associated  myocarditis,  which  interferes  wnth  the  proper  closure  of  tlw 
orifice. 

Bacteriology. — Xo  distinction  in  the  micro-organisms  found  in  the  tro 
forms  of  endocarditis  can  i)e  made.  In  both  the  jiyogenic  cocci — strepto- 
cocci, staphylococci,  jmeimiococci,  and  gonoc(xrci — are  the  most  frequent  bac- 
teria met  with.  More  rarely,  especially  in  the  simple  vegetative  endocarditis, 
the  bacilli  of  tuberculosis,  typhoid  fever,  and  anthrax  have  Injen  encountcn-d. 
The  colon  bacillus  has  also  been  found,  and  Howard  has  descril)etl  a  ea«'  of 
malignant  endocarditis  due  to  an  attenuated  form  of  the  diphtheria  Iweilluf. 
Marshall  in  01  cases  found  the  pneumococci  in  21,  streptococci  alone  <»r  with 
other  bacteria  in  2(>,  sia])hylococcus  j)yog(.»nes  aureus  in  12.  The  nieninp)- 
coccus  may  cause  endocarditis,  of  which  there  are  at  least  5  cas(>s  in  the  liton* 
ture  (Cecil  and  Soper)  ;  only  3  of  these  were  associated  with  nienin^ntid. 
Combined  infections  are  not  uncommon.  In  the  chronic  infective  form  the 
Sircpfococcus  rnitior  is  tbe  common  organism   (Libman). 

As  a  rule  no  organisms  are  found  in  the  simple  endocarditis  in  many 
chicmic  diseases,  as  carcinoma,  tuberculosis,  nephritis,  etc.  They  may  have 
been  present  and  died  out,  or  the  h»si(ms  may  be  caused  l»y  the  t<»xius. 

Symptoms. — Xeither  tbe  clinical  course  nor  the  physical  signs  of  simple 
EKDOCAUDiTis  are  in  any  respect  characteristic.  The  great  majority  of  the 
cases  are  latent  and  tbt-re  is  no  indication  whatever  of  cardiac  mischief. 
Experience  has  taugbt  us  that  endocarditis  is  frecpiently  found  jKist  nioriem 
in  ])ersons  in  wbom  it  was  not  sus])ected  during  life.  There  arc  certain  fu- 
tures, however,  by  which  its  presence  is  in<licated  with  a  degree  of  prolmbility. 
The  patient,  as  a  rule,  does  not  comj)lain  of  any  pain  or  canliae  distress.  In 
a  case  of  rheumatic  fcvrr.  for  example,  tbe  symptoms  to  excite  siispieioD 
would  be  inenast'd  rapi«lity  of  tbe  beart's  action,  perhaps  slight  irn^jjaiarity, 
and  an  increase  in  tbe  t'excr,  witboui  aggravati<m  of  the  jnint  trouble.  K«>»j? 
of  tiny  vegetal it)ns  on  tbe  mitral  or  (m  the  aortic  segments  seeui  a  trilling 
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autter  to  excite  fever,  and  it  is  difficult  in  the  endocarditis  of  febrile  processes 
:o  8ay  definitely  in  every  instance  that  an  increase  in  the  fever  depends  upon 
\3d$  complication ;  but  a  study  of  the  recurring  endocarditis— which  is  of  the 
irirty  variety,  consisting  of  minute  beads  on  old  sclerotic  valves — shows  that 
the  process  may  be  associated,  for  days  or  weeks  at  a  time,  with  slight  fever 
ranging  from  100**  to  102^^°.  Palpitation  may  be  a  marked  feature  and  is 
I  qrmptom  upon  which  certain  authors  lay  great  stress. 

The  diagnosis  of  the  condition  rests  upon  physical  signs,  which  arc  no- 
oriously  uncertain.  The  presence  of  a  murmur  at  one  or  other  of  the  car- 
liae  areas  in  a  case  of  fever  is  often  taken  as  proof  of  the  existence  of  endo- 
urditis — a  common  mistake  which  has  arisen  from  the  fact  that  the  bruit 
\e  souffle  or  bellows  murmur  is  common  to  it  and  to  a  numl)er  of  other  con- 
litions.  At  first  there  may  be  only  a  slight  roughening  of  tlie  first  sound, 
rhich  may  gradually  increase  to  a  distinct  murmur.  The  a])e\  systolic  bruit 
B  probably  more  often  the  result  of  a  myocarditis.  It  may  not  be  present  in 
he  endocarditis  of  such  chronic  maladies  as  tuberculosis  and  carcinoma, 
ince  in  them  the  muscle  involvement  is  less  common  (Krehl).  Reduplication 
nd  accentuation  of  the  pulmonic  second  sound  are  frequently  present. 

It  is  difficult  to  give  a  satisfactory  clinical  picture  of  malignant  endo- 
lARDiTis  because  the  modes  of  onset  are  so  varied  and  the  symptoms  so  di- 
erse.  Arising  in  the  course  of  some  other  disease,  there  may  be  simply  an 
ntensification  of  the  fever  or  a  change  in  its  character.  In  a  majority  of  the 
ases  there  are  present  certain  general  features,  such  as  irregular  pyrexia, 
weating,  delirium,  and  gradual  failure  of  strength. 

Embolic  processes  may  give  special  characters,  such  as  delirium,  coma,  or 
Miralysis  from  involvement  of  the  brain  or  its  membranes,  pain  in  the  side 
nd  local  peritonitis  from  infarction  of  the  spleen,  bloody  urine  from  implica- 
ion  of  the  kidneys,  impaired  vision  from  retinal  hemorrhage  and  suppura- 
ion,  and  even  gangrene  in  various  parts  from  the  distribution  of  the  emboli. 

Two  special  types  of  the  disease  have  been  recognized — the  septic  or  pyje- 
nic  and  the  typhoid.  In  some  the  cardiac  symptoms  are  most  prominent, 
k'hile  in  others  again  the  main  symptoms  may  be  those  of  an  acute  affection 
if  the  cerebro-spinal  system. 

The  septic  type  is  met  with  usually  in  connection  with  an  external  wound, 
he  puerperal  process,  or  an  acute  necrosis  or  gonorrhoea.  There  are  rigors, 
weats,  irregular  fever,  and  all  of  the  signs  of  septic  infection.  The  heart 
ymptoms  may  be  completely  masked  by  the  general  condition,  and  attention 
ailed  to  them  only  on  the  occurrence  of  embolism.  In  many  cases  the  fea- 
ureg  are  those  of  a  severe  septicemia,  and  the  organisms  may  be  isolated 
rom  the  blood.  Optic  neuritis  is  not  uncommon,  and  was  present  in  15  cases 
if  chronic  septic  endocarditis  examined  by  Faulkner,  and  in  four  of  these 
•ecurrent  retinal  hemorrhages  were  present. 

The  typhoid  type  is  l)y  far  the  most  common  and  is  characterized  by  a 
ess  irregular  temperature,  early  prostration,  delirium,  somnolence,  and  coma, 
•elaxed  bowels,  sweating,  wliich  may  be  of  a  most  drenching  olinraoter, 
)etechial  and  other  rashes,  and  occasionally  ])arotitis.  The  heart  symptoms 
nay  be  completely  overlooked,  and  in  some  instances  the  most  careful  exam- 
nation  has  failed  to  discover  a  murmur. 

Under  the  cardiac  group,  as  suggested  ])y  Bramwell,  may  ])e  considered 
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those  cases  in  which  patients  with  chronic  valve  disease  are  attacked  with 
marked  fever  and  evidence  of  rectmt  endocarditis.  Many  such  caws  pr<>9eBt 
symptoms  of  the  pyemic  and  typhoid  character  and  run  a  most  acute  ronm. 
In  others  there  may  be  only  slight  fever  or  even  after  a  period  of  high  few 
recovery  takes  place. 

In  what  may  l)e  termed  the  cerebral  group  of  cases  the  clinical  picture 
may  simulate  a  meningitis,  either  basilar  or  cerebro-spinal.  There  may  be 
acute  delirium  or,  as  in  throe  of  the  Montreal  cases,  the  patient  may  be 
brought  into  the  hospital  unconscious.  Heineman  reports  an  instance,  with 
autopsy,  in  which  the  clinical  ])icture  was  that  of  an  acute  cerehnHtpiml 
meningitis. 

Certain  8j)ecial  symptoms  may  be  mentioned.  The  fever  is  not  always  of 
a  remittent  type,  but  may  1)0  high  and  continuous.  Petechial  rashes  are  vm 
common  and  render  the  similarity  very  strong  to  certain  carH?s  of  typhoid  aD«l 
cer('bro-8pinal  fever.  In  ono  case  the  disease  was  thought  to  be  haemorrhage 
small-pox.  Erythematous  raslios  are  not  uncommon.  The  sweating  may  be 
most  profuse,  even  oxeoeding  that  which  occurs  in  phthisis  and  ague.  Diar- 
rluea  is  not  necessarily  associated  with  embolic  lesions  in  the  intestiins. 
Jaundice  has  l)een  observed,  and  cases  are  on  rectord  which  were  mistakeo  f»ir 
acute  yellow  atr()j)hy. 

The  heart  8yin])toms  may  Ikj  entirely  latent  and  are  not  found  unlo?*  a 
careful  search  be  made.  Even  on  examination  there  may  Ik*  no  murmur 
present.  Instances  are  recorded  by  careful  observers  in  which  the  examina- 
tion of  the  heart  has  been  negative.  Cases  with  chronic  valve  disease  usualli. 
present  no  difficulty  in  diagnosis. 

The  course  of  the  disease  is  varied,  depending  largely  upon  the  nature  of 
the  primary  trouble.  Except  in  the  disease  grafted  upon  chronic  valvulitis  the 
course  is  rarely  (>xtended  beyond  five  or  six  weeks.  The  most  rapidly  fatal  ca>: 
on  record  is  described  by  Plhertb,  the  duration  of  which  was  scarcely  two  day*. 

Chronic  Infkctivk  Exdocahditis. — This  is  almost  always  engraft«il  on 
an  old,  sometimes  an  unrecognized,  valve  lesion.  At  first  fever  is  the  only 
symptom;  in  a  few  eases  there  have  been  chills  at  onset  or  recurring  chill* 
may  aroust*  the  sus])ieion  of  malaria.  The  patient  may  keep  at  work  for 
months  witii  a  daily  rise  of  temperature,  or  perhaps  an  occasional  sweat.  The 
heart  features  may  be  overlooked.  The  murmur  of  the  old  valve  legion  may 
show  no  change,  and  even  with  the  most  extensive  disease  of  the  mitral  cu»p* 
the  heart's  action  may  be  very  little  disturbed.  For  months — six,  eight,  ten. 
even  thirteen ! — fever  and  progressive  W(  akness  may  be  the  only  symptom*. 
These  are  the  cases  in  whiili,  with  recurring  chills,  the  diagnosis  of  malaria 
is  made.  With  involvenw'nt  of  tlie  aortic  segments  the  signs  of  a  progTt^.*ive 
lesion  are  more  coninum.  Eini)()lie  features  are  not  common,  occurring  only 
toward  the  close.  Kpheineral  cutaneous  nodes,  red  raised  ))ainful  spots  on  the 
skin  of  hands  or  feet  and  lasting  a  few  days,  rarely  occur  except  in  this  form. 
Post  mortem  there  has  been  fnund  in  my  eases  a  remarkable  vegetative  endo- 
carditis, involving  usually  the  mitral  valves,  sometimes  with  much  encrusting 
of  tlu»  chordte  tendineu'.  and  large  irregular  firm  vegetations  quite  differtnt 
to  those  of  th(»  ordinary  ulcerative  form  of  the  disease.  In  some  caso#  the 
aortic  and  tritusjiid  sei^mmts  are  also  involved,  and  the  vegetations  may  ex- 
tend on  to  the  walls  of  the  heart. 
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Biagiioiu. — In  many  cases  the  detection  of  the  disease  is  very  difficult; 
in  others,  with  marked  embolic  symptoms,  it  is  easy.  Prom  simple  endo- 
CAiditis  it  is  readily  distinguished,  though  confusion  occasionally  occurs  in 
tlie  transitional  stage,  when  a  simple  is  developing  into  a  malignant  form. 
The  constitutional  sjrmptoms  are  of  a  graver  type,  the  fever  is  higher,  rigors 
mie  common,  and  septic  and  typhoid  symptoms  occur.  Perhaps  a  majority  of 
the  cases  not  associated  with  puerperal  processes  or  bone  disease  are  confound- 
ed with  typhoid  fever.  A  differential  diagnosis  may  even  be  impossible,  par- 
ticularly when  we  consider  that  in  typhoid  fever  infarctions  and  parotitis 
znay  occur.  The  diarrhoea  and  abdominal  tenderness  may  also  be  present, 
^hich  with  the  stupor  and  progressive  asthenia  make  a  picture  not  to  be  dis- 
tinguished from  this  disease.  Points  which  may  guide  us  are:  The  more 
abrupt  onset  in  endocarditis,  the  absence  of  any  regularity  of  the  pyrexia  in 
the  early  stage  of  the  disease,  and  the  cardiac  pain.  Oppression  and  short- 
ness of  breath  may  be  early  symptoms  in  malignant  endocarditis.  Rigors,  too, 
are  not  uncommon.  There  is  a  marked  leucocytosis  in  infective  endocarditis. 
Between  pyaemia  and  malignant  endocarditis  there  are  practically  no  differ- 
ential features,  for  the  disease  really  constitutes  an  arterial  pycemia  (Wilks). 
In  the  acute  cases  resembling  malignant  fevers  the  diagnosis  is  usually  made 
of  typhus,  typhoid,  cerebro-spinal  fever,  or  even  of  haemorrhagic  small-pox. 
The  intermittent  pyrexia,  occurring  for  weeks  or  months,  has  led  in  some 
cases  to  the  diagnosis  of  malaria,  but  this  disease  can  be  positively  excluded 
by  the  blood  examination.    Blood  cultures  may  aid  greatly  in  the  diagnosis. 

The  cases  usually  terminate  fatally.  The  instances  of  recovery  are  those 
more  subacute  forms,  the  so-called  recurring  endocarditis  developing  on  old 
sclerotic  valves  in  cases  of  chronic  heart  disease. 

Treatment. — We  know  no  measures  by  which  in  rheumatic  fever,  chorea, 
or  the  eruptive  fevers  the  onset  of  endocarditis  can  be  prevented.  As  it  is 
probable  that  many  cases  arise,  j)articularly  in  children,  in  mild  forms  of 
these  diseases,  it  is  well  to  guard  the  patients  against  taking  cold  and  insist 
upon  rest  and  quiet,  and  to  bear  in  mind  that  of  all  complications  an  acute 
endocarditis,  though  in  its  immediate  effects  harmless,  is  perhaj)s  the  most 
serious.  This  statement  is  enforced  by  the  observations  of  Sibson  that  on  a 
system  of  absolute  rest  the  pro])ortion  of  cases  of  rheumatic  fever  attacked 
by  endocarditis  was  less  than  of  those  who  were  not  so  treated.  It  is  doubt- 
ful whether  in  rheumatic  fever  the  salicylates  have  an  influence  in  reducing 
the  liability  to  endocarditis.  Considering  the  extremely  grave  after  results  of 
simple  endocarditis  in  children,  the  question  arises  whether  it  is  possible  to 
do  an}'thing  to  avert  the  onset  of  ])rogressive  sclerosis  of  the  affected  valve. 
Caton  recommends  a  systematic  plan  of  treatment:  (1)  Prolonged  rest  in 
l>ed,  three  months,  to  keep  the  heart  (juiet;  (2)  a  series  of  small  blisters  over 
the  heart;  and  (3)  the  iodide  of  })otassium  in  moderate  doses  for  many 
months.  If  there  is  much  vascular  excitement  aconite  may  be  given  and 
an  ice  bag  placed  over  th(j  heart.  The  salicylates  are  strongly  advised  l)y 
K)me  writers.  The  treatment  of  malignant  endocarditis  is  practically  that  of 
peptica»mia — useless  and  hopeless  in  a  majority  of  the  cases.  Blood  cultures 
should  be  taken  as  soon  as  |)ossil)Ie  and  a  vaccine  prepared.  Horder  and  others 
have  reported  good  results.    Personally  I  have  not  seen  a  successful  case. 
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I  CHBONIO    ENDOCARDITIS  ■ 

Befinition. — A  sclernsiH  of  Iho  valvoH  lemling  to  shrinking,  tliiclceniti;^.  «!)■ 
adliesiiJii  of  the  euspB,  often  witli  t}w  ilefmsition  of  lime  salts*  with  shorti'iiM 
«ncl  thickening  of  the  cltorda*  tenilinea%  leading  to  insufficiency  nod  la  km 
rowing  of  the  orifice.  It  may  bo  priinaiT.  )>ut  ia  oftener  secondiifT  to  ffaM 
endocarditis,  particularly  tlie  rhenmatie  form.  I 

Etiology, — It  h  a  mistake  to  regard  every  ca»e  of  sclcrotie  rake  m  a  #4 
cjuel  to  an  acute  endoearditis.  It  ij^  long  ago  ?inee  Rr*y  nrifl  Adaini  mflm 
attention  to  the  jios-ssihility  thrtt  ftclcrnf^itu  of  the  valve  segments  mi^ht  t#  ll 
P<M|iiel  of  high  jjrcssiire.  I'he  jin'liniinary  endm/arditis  may  Ik*  a  ttuitv  M 
weakening  the  valve,  the  progregt^ive  thickening  of  which  may  be  a  dinrfJ 
consequence  of  the  strain.  As  age  advances  the  valves  In^gin  to  lose  Iken 
pliancy,  show  alight  sclerotic  changes  and  foci  of  atheroma  and  ealcificatJoJ 
CVTtain  poisons  appear  capahle  of  initiating  the  ehange^  such  a?*  flk*ohi»l*  !«•■ 
BVphilis,  and  geiit,  though  we  are  at  present  ignorant  of  the  way  in  wlrirll 
tliey  act.  The  poisons  of  the  specific  fevers  may  initiate  the  elinngr*  A  mrl 
important  factor,  particidarly  in  the  case  of  the  aortic  valves,  is  the  strvsl 
of  prolonged  and  heavy  muscular  exertion.  In  no  other  wny  (^nn  l>e  rxplaiaBll 
tlie  occurrence  of  sclernsis  of  these  valves  in  young  and  middlt'  aged  OMia 
w^hose  oceujiaiions  necessitate  the  ovenise  of  the  muscle^-  In  I  he  aortic  km 
mente  it  nuiy  he  only  the  val volar  part  of  a  general  arterio-^ielerofli!?.        I 

The  frrqtfcnrtf  with  which  chronic  cndf>eard»Hs  is  met  with  may  lie  )|[atw 
ered  from  the  fnllowitig  figures:     In  the  stati;?ties,  amounting  to  from  lt<M*« 
to  14.0(>0  autop^^ies,  re])orted  from  Dresden.  Wilrzhurg^  and  Prague,  the  j^t- 
centage  ranged  from  four  to  nine.    The  relative  frequency  of  involvemrat  rf 
the  various  valves  is  thus  given  in  the  collected  statistics  of  Parrot:   Vn 
mitral  orifice  was  iuvolved  in  (t2I,  the  aortic  in  380,  the  tricuspid  in  \(u^ 
the  pnlnionory  in  11.     lliis  gives  57  instances  in  the  right  to  1,001  in  tl^  1 
left  heart.       *  J 

Morbid  Anatomy. — Vegetations  in  the  form  in  which  they  occur  iaanitil 
endoearditiB  are  not  present.  In  the  early  stage,  which  we  have  fr*  '  1 
portunities  of  seeing,  the  edge  of  the  vnlve  is  a  little  thickene<i  u-  1 

presents  a  few  snuill  nodular  prominences,  which  in  some  cases  may  npn^o*  i 
the  healed  vegetations  of  the  acute*  process.  In  the  aortic  valves  tbeti»o«l 
ahout  tlie  corpora  Arantii  is  first  afTeeted*  producing  a  slight  thiekeninje  vittl 
an  increase  in  the  size  of  the  nodules.  The  suhstance  of  the  valve  iniv  1'?^ 
its  translucency,  and  the  only  change  notieeahle  \ye  a  grayish  opaeitv  «o<l  m 
slight  loss  of  its  delicate  tenuity.  In  the  auriciilo-ventricular  Tth«  tb^ 
early  changes  are  seen  Just  within  the  margin  and  here  it  is  not  nnMimiwtl 
to  llnd  swellings  of  a  grayish  red,  somewhat  infiltrated  aj»i»eani!ie^.  nltadM 
identical  with  the  similar  structures  on  the  intinia  of  the  aorta  | 

sclerosis.     Even  early  there  may  he  seen  yellow  or  opaque  white  -_  J 

fatty  degenerated  areas.  As  the  sclerotic  changes  increase,  the  filmrti.*  tasrt 
contracts  and  produces  thickening  and  deformity  of  the  -  '     *^l 

of  which  hei'onte  round,  curled,  and  in<  apal>le  of  that  deli*  o^  I 

essary  for  jK^rfect  closure.  A  signmid  valve,  for  instance,  itiay  be  ntLm^  I 
one  fourth  or  even  one  third  across  its  face,  tlie  most  extreme  grade  (if  !»•  I 
sulhciency  being  induced  without  any  special  deformity  and  without  an;  ol^  I 
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Bving  of  the  arterial  orifice.    In  the  aurioulo-ventricular  segmentB  a  simple 
pooess  of  thickening  and  curling  of  the  edges  of  the  valves,  inducing  a  failure 

Pi  doee  without  forming  any  obstruction  to  the  normal  course  of  the  blood- 
nr,  18  less  common.  Still,  we  meet  with  instances  at  the  mitral  orifice,  par- 
pnhrly  in  childjen,  in  which  the  edges  of  the  valves  are  curled  and  thick- 
I,  so  that  there  is  extreme  insufficiency  without  any  material  narrowing  of 
orifice.  More  frequently,  as  the  disease  advances,  the  chordae  tendinea) 
•eome  thickened,  first  at  the  valvular  ends  and  then  along  their  course.  The 
^{jgeB  of  the  valves  at  their  angles  are  gradually  drawn  togetlier  and  there  is 
[[IMUrrowing  of  the  orifice,  leading  in  the  aorta  to  more  or  less  stenosis  and 
jitiie  left  auriculo-ventricular  orifice — the  two  sites  most  frequently  involved 
iH|0  constriction.  Finally,  in  the  sclerotic  and  necrotic  tissues  lime  salts  are 
IpoBited  and  may  even  reach  the  deeper  structures  of  the  fibrous  rings,  so 
Hit  the  entire  valve  becomes  a  dense  calcareous  mass  with  scarcely  a  reumant 
I  normal  tissue.     The  chordaj  tendineaj  may  gradually  become  shortened, 

Ctly  thickened,  and  in  extreme  cases  the  papillary  muscles  are  implanted 
My  upon  the  sclerotic  and  deformed  valve.  The  apices  of  the  papillary 
uncles  usually  show  marked  fibroid  change. 

In  all  stages  of  the  process  the  vegetations  of  simple  endocarditis  may 
t  present,  and  the  severer,  ulcerative  forms  are  very  apt  to  attack  these 
dnotic  valves. 

Chronic  mural  endocarditis  produces  cicatrical  like  patches  of  a  grayish 
Aiite  appearance  which  are  sometimes  seen  on  the  muscular  trabecular  of 
he  ventricle  or  in  the  auricles.  It  often  occurs  in  association  with  myo- 
vditiB. 

The  endocarditis  of  the  fetu»  is  usually  of  the  sclerotic  form  and  involves 
lie  ralves  of  the  right  more  freciuently  than  those  of  the  left  side. 


IV.    CHRONIC   VALVULAB  DISEASE 

GENERAL    INTRODUCTION 

Effects  of  Valve  Lesions. — The  general  influence  on  the  work  of  the  heart 
Sty  be  briefly  stated  as  follows:  The  sclerosis  induces  insufficiency  or  steno- 
by  which  may  exist  separately  or  in  combination.  Tlie  narrowing  retards  in 
,  Sieasure  the  normal  outflow  and  the  insufliciency  permits  the  blood  current 
•  take  an  abnormal  course.  The  result  in  the  former  case  is  difficulty  in 
he  expulsion  of  the  normal  contents  of  the  chamber  through  the  narrow 
riflce;  in  the  other,  the  overfilling  of  a  chamber  by  l)lood  flowing  into  it 
loai  an  impro])er  source  as,  for  instance,  in  n)itral  insufficiency,  when  the 
rft  auricle  receives  blood  both  from  the  pulmonary  veins  and  from  the  left 
Hitiricle.  In  both  instances  the  eff'cct  is  dilatation  of  a  chamber,  and  to  expel 
he  normal  amount  of  blood  from  a  dilated  chamber  a  relatively  greater 
mount  of  mechanical  energy  is  required,  which  by  various  adjustments  the 
iUacle  is  stimulated  to  do. 

The  cardiac  me<'linnism  is  fully  prepannl  to  meet  ordinary  grades  of 
lilatation  which  constantly  occur  during  sudden  exertion.  A  man,  for  in- 
tasoe,  at  the  end  of  a  hundred  yard  race  has  his  right  chambers  greatly 
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dilated  and  his  reserve  cardiac  power  worked  to  its  full  capacity.  The  skw 
progress  of  the  sclerotic  changes  brings  about  a  gradual,  not  an  abrupt,  ii- 
sufSciency^  and  the  moderate  dilatation  which  follows  is  at  first  overcome  If 
the  exercise  of  the  ordinary  reserve  strength  of  the  heart  muscle.  6ndi> 
ally  a  new  factor  is  introduced.  The  constant  increase  in  the  ener^  pot 
forth  by  the  heart  is  a  stinmhis  to  the  muscle  fibres  to  -increase  in  balk  ui 
probably  also  in  number;  the  heart  hypertrophies,  and  the  effect  of  the  tiIw 
lesion  becomes,  as  we  say,  compensated.  The  equilibrium  of  the  circalatki 
is  in  this  way  maintained. 

The  nature  of  the  process  with  which  we  have  to  deal  is  graphicallv  ilhi- 
trated  in  the  accompanying  diagram,  from  Martins.  The  perpendicular  lina 
in  the  figures  represent  the  power  of  work  of  the  heart.     While  the  much 
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-DlAGRAMMATIC   I^ESENTATION   SUOWING   THB  FOBOE  OF  THK   ELkABT  FOK  Wctt 

UNDER  Normal  Conditions  and  in  V'^alvular  Lesions. 


in  the  hraltby  heart  (Dia^^rain  1)  has  at  its  disiMisal  the  maximal  force,  a  f. 
it  carries  on  its  work  under  ordinary  ei  re  inn  stances  (when  the  body  is  at  rest) 
witli  the  force  a  h  and  r  is  tlio  reserve  force  by  means  of  which  the  hcut 
accoininodates  itself  to  /rreater  exertion. 

If  now  there  be  a  ^ross  valvular  lesion,  the  force  required  to  do  the  ordi- 
nary work  of  the  heart  (at  rest)  bwomes  very  much  increased  (Diignn 
II).  But  in  spite  of  this  enormous  call  for  force,  insufficiency  of  the  bent 
muscle  does  not  necessarily  result,  for  the  working  force  re(|uired  i«  rtiD 
within  the  limits  of  the  nia.xininl  ])ower  of  the  heart,  fl,  6,  bein;?  less  thanaiCr 
The  muscle  aecomniodates  itself  to  the  new  conditions  by  making  its  n?«n« 
force  mobile.  If  notbin^^  further  occurred,  however,  this  condition  couH  not 
be  permanently  maintained,  for  there  would  be  left  over  for  emergencies 
only  the  small  reserve  force^  ^iV*    Even  when  at  rest  the  heart  would  be  vsa% 
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mtmuously  almost  its  entire  maximal  force.  Any  slight  exertion  requiring 
lore  extra  force  than  that  represented  by  the  small  value  b^  y  (say  the  effort 
squired  on  walking  or  on  going  upstairs)  would  bring  the  heart  to  the  limit 
f  its  working  power,  and  pali)itation  and  dyspnoea  would  appear.  Such  a 
ondition  does  not  last  long.  The  working  power  of  the  heart  gradually  in- 
reafes.  More  and  more  exertion  can  be  borne  without  causing  dyspncea,  for 
ke  heart  hypertrophies.  Finally,  a  new,  more  or  less  permanent  condition  is 
ttained^  in  that  the  hypertrophied  heart  possesses  the  maximal  force,  ai  Cj. 
hring  to  the  increase  in  volume  of  the  heart  muscle,  the  total  force  of  the 
leart  is  greater  absolutely  than  that  of  the  normal  heart  by  the  amount  y  Cj. 
t  is,  however,  relatively  less  efficient,  for  its  reserve  force  is  much  less  than 
hat  of  the  healthy  heart.  Its  capacity  for  accommodating  itself  to  unusual 
alls  upon  it  is  accordingly  permanently  diminished. 

Turning  now  to  the  disturbances  of  compensation,  it  is  to  be  distinctly 
3me  in  mind  that  any  lieart,  normal  or  diseased,  can  become  insufficient 
henever  a  call  upon  it  exceeds  its  maximal  working  capacity.     The  liability 

such  disturbance  will  depend,  above  all,  upon  the  accommodation  limits  of 
!€  heart — the  less  the  width  of  the  latter,  the  easier  will  it  be  to  go  beyond 
e  heart's  efficiency.  A  comparison  of  Diagrams  I  and  II  will  immediately 
ake  it  clear  that  the  heart  in  valvular  disease  will  much  earlier  become  in- 
iRcient  than  the  heart  of  a  healthy  individual.  If  the  heart  muscle  is  com- 
lled  to  do  maximal  or  nearly  maximal  work  for  a  long  time,  it  becomes  ex- 
lusted.  It  is  obvious  that  the  heart  in  valvular  disease,  on  account  of  its 
lall  amount  of  reserve  force,  has  to  do  maximal  or  nearly  maximal  work 
r  more  frequently  than  does  the  normal  heart.  The  power  of  the  heart  may 
come  decreased  to  the  amount  necessary  sim})ly  to  carry  on  the  work  of  the 
art  when  the  body  is  at  rest,  or  it  may  cease  to  be  sufficient  even  for  this. 
le  reserve  force  gained  through  the  compensatory  process  may  be  entirely 
jt  (Diagram  III).  If  the  loss  be  only  tem])orary,  the  exhausted  heart 
iscle  quickly  recovering,  the  condition  is  spoken  of  as  a  "disturl)ance  of 
Tipensation.^^  The  term  **loss  of  (•om])ensation"  is  reserved  for  the  condi- 
n  in  which  the  disturbance  is  continuous. 

The  schema  of  Martius  (Fi<r.  7)  will  enaljle  the  student  to  understand 
?  relation  of  the  patholo<ri(al  ])henomena  to  the  normal  cardiac  cycle, 
le  contraction  of  the  ventricle  takes  an  appreciable  j)eriod  of  time,  seven- 
ndredths  of  a  second  (a-b)  to  overcome  the  strong  arterial  pressure  which 
?ps  the  aortic  (and  pulmonary)  doors  tiglitly  shut.  This  closure-time  is 
»  only  hrief  i)eriod  in  the  cvcle  in  which  both  the  auriculo-ventricular  valves 
il  the  semilunar  valves  are  shut,  the  for?uer  as  a  result  of  the  beginning 

the  systole,  the  latter  until  the  intra-ventricidar  has  overcome  the  aortic 
E*?8ure.  With  this  elosure-tim(»  correspond  the  first  sound  and  the  heart 
it.  In  th(»  second  ])eriod  of  the  ventricular  systole  the  blood  is  driven  into 
?  arteries — the  expulsi(m-time  (b-r) — and  this  corresponds  with  the  begin- 
ag  of  the  aortic  ]mls(».  During  this  there  may  be  seen  at  the  apex  in  a 
•cibly  beating  heart  the  '^hack  stroke/'  as  ]Io])e  called  it.  Following  the 
p«lsion-time  there  is  a  hrirf  pcritwl — waiting-time  (c-d) — before  the  dias- 
c  iK'gins.  Clinieally  the  murmur  of  mitral  insufficiency  (.1 )  coincides,  at 
y  rate  in  its  heginiiin;:,  with  the  closure-time,  the  murmur  of  aortic  stenosis 
th  the  cxpulsion-tinu?.     The  semilunar  valves  close  at  the  moment  when 
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the  ventricles  Ix^gin  to  relax  (li)  and  with  this  coincides  the  socond  aooni 
At  the  same  moment  the  aurieulo-ventricular  valves  open.  The  uunnurol 
aortic  insufficiency  (C)  is  lieard  through  the  first  part  of  the  diastole,  some- 
times more,  while  the  murmur  of  mitral  stenosis  {D)  corresponds  with  the 
latter  part  of  the  diastole  of  the  ventricles  and  with  the  svstole  of  the  luriclci 

The  incidence  of  valvular  lesions  may  be  gathered  from  the  folIoTiog 
figures  compiled  by  Gillespie  from  the  records  of  the  Royal  Infirmary,  Edin- 
burgh: Of  2,3G8  cases  with  cardiac  lesions,  valvular  disease  occurred  in  80JJ 
per  cent.;  endocarditis  and  i)ericarditi8  in  5.3;  myocardial  lesions  in  11.9 per 
cent. ;  (j6.2  per  cent,  of  the  cases  wxre  in  males. 
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AORTIC    INCOMPETENCY 

Incompetency  of  tlie  aortic  valves  arises  either  from  inahility  of  the  vtlw 
segments  to  close  an  ahnonually  large  orifice  or  more  commonly  from  <lip«a# 
of  the  seprmonts  themselves.  Iliis  best-defined  and  most  easily  rccognizwl  of 
valvular  lesions  was  first  carefully  studied  by  Corrigan,  whose  name  it  some- 
times bears. 

Etiology  and  Morbid  Anatomy. — It  is  more  freijuent  in  males  than  in 
females,  affoeting  chiefly  able  bodied,  vigorous  men  at  the  middle  period  of 
life.  The  ratio  wbieh  it  l)ears  to  other  valve  diseases  has  been  variously  given 
as  from  30  to  r>0  per  cent. 

There  are  fiv(»  groups  of  eases:  1.  Those  due  to  cnngvniia}  malfonnntlini. 
])articularly  fusion  of  two  of  tlie  cus]>s — most  commonly  those  ht'hind  which 
the  coronary  art(Ties  are  given  oif.  It  is  probable  that  an  aortic  orifii*  ratv 
1m*  competent  with  this  bicuspid  state  of  the  valves,  but  a  great  danger  is  the 
liability  of  these  malformed  segments  to  sclerotic  endocarditis.    Of  17  ci^ 
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ich  I  have  reported  all  presented  sclerotic  changes,  and  the  majority  of 
sn  had,  during  life,  the  clinical  features  of  chronic  heart-disease. 

II.  The  endocardiiic  group.  Endocarditis  may  produce  an  acute  insuflS- 
ncy  by  ulceration  and  destruction  of  the  valves;  in  one  case  the  aortic 
Ives  were  completely  eroded  away.  The  valvulitis  of  rheumatism  and  of 
?  fevers,  while  more  rarely  aortic,  is  common  enough  in  children,  and  the 
JufBciency  is  caused  by  nodular  excrescences  at  the  margins  or  in  the  valves, 
lich  may  ultimately  become  calcified ;  more  often  it  induces  a  slow  sclerosis 

the  valves  with  adhesions,  causing  also  some  degree  of  narrowing. 

III.  The  arteriO'Sclerotic  group.  By  far  the  most  frequent  cause  of  in- 
flSciency  is  a  slow,  progressive  sclerosis  of  the  segments,  resulting  in  a 
iling  of  the  edges,  which  lessens  the  working  surface  of  the  valve.  Most 
equent  in  strong,  able  bodied  men,  there  are  three  main  factors  in  its  pro- 
iction:  First,  strain — not  a  sudden,  forcible  strain,  but  a  persistent  increase 

the  normal  tension  to  which  tlie  segments  are  subject  during  the  diastole 
the  ventricle.  Of  circumstances  increasing  this  tension,  repeated  and  exces- 
e  use  of  the  muscles  is  perliaj)s  the  most  important.  So  often  is  this  form 
heart  disease  found  in  persons  devoted  to  athletics  that  it  is  sometimes 
led  the  "athlete's  heart."  Secondly,  alcohol,  the  action  of  which  is  prob- 
ly  direct  as  a  poison  to  the  vessel  wall  and  not,  as  we  have  supposed  here- 
bre,  in  keeping  up  a  high  1)1  ood  j)ressure.  Thirdly,  syphilis,  which  is  of 
portance  equal  to  alcohol  and  strain  combined.  The  Wassermann  reaction 
present  in  a  very  large  proportion  of  all  cases  of  aortic  insufficiency  in 
mg  and  middle  aged  men. 

In  a  small  group,  usually  in  young  men,  syphilis  causes  a  localized  arterio- 
prosis  at  the  root  of  the  aorta,  involving  the  valves  secondarily  or  causing 
atation  of  the  aortic  ring  with  relative  insutficieney.  The  endarteritis  may 
singularly  localized,  even  annular,  sometimes  patchy.  The  spirocha^tes 
re  been  found  in  the  lesions. 

The  condition  of  the  valves  is  such  as  has  already  been  described  in 
onic  endocarditis.  It  may  be  noted,  however,  how  slight  a  grade  of  curl- 
may  produce  serious  incom])etenoy.  Associated  with  the  valve  disease  is, 
a  majority  of  cases,  a  more  or  less  advanced  artcrio-sclerosis  of  the  arch  of 
aorta,  one  serious  elTcct  of  which  may  be  a  narrowing  of  the  orifices  of 
coronar}'  arteries.  The  sclerotic  changes  are  often  combined  with  athe- 
la.  either  in  a  fatty  or  calcareous  stage.  This  nuiy  exist  at  the  attached 
rgin  of  the  valves  without  inducing  insuHiciencv.  In  other  instances  in- 
ficieney  may  result  from  a  calcified  spike  projecting  from  the  aortic  at- 
hment  into  the  body  of  the*  valve,  and  so  preventing  its  proper  closure. 
ne  writers  (Peter)  have  laid  great  stress  uj)on  the  extensicm  of  the  endar- 
itis  to  the  valve,  and  would  separate  the  instances  of  this  kind  from  those  of 
iple  valvular  endocarditis.  Anatomically  one  can  usually  recognize  the 
erio-sclerotic  variety  by  the  smooth  surface,  the  rounded  edges,  and  the 
€nce  of  excrescen(M*s. 

IV.  Insufficiency  nipv  be  induced  by  ruplurr  of  a  svgweni — a  very  rare 
mt  in  healtliy  valves,  but  not  uncommon  in  disease,  either  from  excessive 
3rt  during  heavy  lifting'  or  from  the  ordinary  endarterial  strain  on  a  valve 
►dcd  and  weakened  by  ulcerative  endocarditis. 

V.  Relative  insufficiency,  due  to  dilatation  of  the  aortic  ring  and  adjacent 
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arch,  is  not  very  frGquent.  It  occurs  in  extensive  arterial  sclerosis  of  the 
ascending  portion  of  the  arch  with  great  dilatation  just  al)ove  the  valvw. 
The  valve  segments  are  usually  involved  with  the  arterial  coats,  hm  the 
changes  in  them  may  be  very  slight.  In  aneurism  just  alwve  the  aortic  ring 
relative  insufficiency  of  the  valve  may  be  present. 

It  would  appear  from  the  careful  measurements  of  Beneke  that  the  aortic 
orifice,  which  at  birth  is  20  mm.,  increases  gradually  with  the  growth  of  the 
heart  until  at  one  and  twenty  it  is  about  60  mm.  At  this  it  remains  until  the 
age  of  forty,  beyond  which  date  there  is  a  gradual  increase  in  the  size  up 
to  the  age  of  eighty,  when  it  may  reach  from  68  to  70  mm.  There  i?  thu? 
at  the  verA'  period  of  life  in  which  sclerosis  of  the  valve  is  most  common  i 
physiological  tendency  toward  the  production  of  a  state  of  relative  insuf- 
ficiency. 

The  insufficiency  may  be  combined  with  various  grades  of  narrowinjj.  ptr- 
ticularly  in  the  endocarditic  grou]).  In  a  majority  of  the  cases  of  the  arterio- 
sclerotic form  there  is  no  stenosis.  On  the  other  hand,  aortic  stenosis  almost 
without  exception  is  associated  with  some  grade,  however  slight,  of  regurgi- 
tation. 

Non-valvular  incom])etency  is  met  with  in  two  groups  of  cases,  in  one  (rf 
which  there  is  a  stretching  of  tlie  aortic  ring  in  connection  with  dilatati«.)n 
of  the  ascending  portion  of  the  arch.  Whether  insutticicncy  occurs  apan 
from  this  in  cases  of  dilatation  of  the  left  ventricle  has  lieen  much  discuKe-l 
— a  relative  incompetency  similar  to  that  which  occurs  at  the  pulmonary  ori- 
fice. Cases  are  reported  in  which  transient  diastolic  murmurs  have  oeiurn'd 
in  connection  with  dilatation  of  the  heart,  of  which  Anders  has  reportetl  aa*! 
collected  corroborative  cases.  Some  years  ago  J.  B.  MacCallum.  whost-  un- 
timely death  was  a  great  loss  to  science,  described  a  sphincter-like  hantl  M 
muscle  encircling  the  opening  of  the  left  ventricle  into  the  aorttu  and  in  xhr>e 
cases  the  relaxation  of  this  ring  muscle  may  be  associated  with  insuHicienfT 
of  the  valve. 

Effects. — The  direct  effect  of  aortic  insufficiency  is  the  regurgitation  »f 
blood  from  the  artery  into  the  ventricle,  causing  an  overdistention  of  the 
cavity  and  a  reduction  of  the  blood  colunm;  that  is,  a  relative  ana?mia  in  the 
arterial  tree.  The  amount  returning  varies  with  the  size  of  the  o|)ening.  The 
double  blocnl  How  into  the  loft  ventricle  causes  dilatation  of  the  chamber,  and 
finally  hyj)ertr()phy,  the  grade  depending  upon  the  lesion.  In  this  way  the 
valve  defect  is  compensated,  and,  as  with  each  ventricular  systole  a  larcer 
amount  of  blood  is  propelled  into  the  arterial  system,  the  regurgitation  of  i 
certain  amount  during  diastole  does  not,  for  a  time  at  least,  seriously  imjtflr 
the  nutrition  of  tbe  peripheral  parts.  For  a  time  at  least  there  is  littlf  or 
no  resistance  offered  to  tlu*  blood  flow  from  tbe  auricle — the  ventricle  atv(»rn- 
modates  itself  readily  t<i  the  extra  amount,  and  there  is  no  disturbam*e  in  th- 
lesser  circulation.  In  acute  cases,  on  tbe  other  hand,  with  rapid  destructirtn 
of  the  segments,  tben*  may  Ix^  tbe  most  intense  dyspncra  and  even  profuse 
hR^mo])tysis.  In  tliis  lesion  dilatation  and  hypertrophy  reach  their  nj«vt  n- 
trenie  limit.  Tbe  ImnivIi'sI  IhjiHs  on  reeord  are  descriU'd  in  coniUHti**!!  with 
this  affection.  The  scwalled  lioxine  heart,  cor  hovintim,  mav  weigh  Sri  or  4'^ 
ounces,  or  even,  as  in  a  ease  of  Diilles's,  18  ounces.  The  dilatation  is  u^ualij 
extreme  and  is  in  marked  contrast  to  the  condition  of  the  cliambcr  in  cases  of 
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pure  aortic  stenosis.  The  papillary  muscles  may  be  greatly  flattened.  The 
mitral  valves  are  usually  not  seriously  affected,  though  the  edges  may  present 
ilight  sclerosis,  and  there  is  often  relative  incompetency,  owing  to  distention 
)f  the  mitral  ring.  Dilatation  and  hypertrophy  of  the  left  auricle  are  com- 
mon, and  secondary  enlargement  of  the  right  heart  occurs  in  all  cases  of 
long  standing.  In  the  arterio-sclerotic  group  there  is  an  ever  present  pos- 
libility  of  narrowing  of  the  orifices  of  the  coronary  arteries  or  an  extension  of 
he  sclerosis  to  their  branches,  leading  to  fibroid  myocarditis.  In  the  endo- 
iarditis  cases,  particularly  those  following  rheumatism,  the  intima  is  perfectly 
mooth,  and  the  arch  with  its  main  branches  not  dilated.  A  normal  aorta  may 
te  found  post  mortem  when  during  life  there  have  been  the  most  character- 
Btic  signs  of  enlargement  of  the  arch  and  of  dilatation  of  the  innominate  and 
ight  carotid.  The  so-called  dynamic  dilatation  of  the  arch  is  best  seen  in 
hose  cases.  A  young  girl,  whose  case  had  been  reported  as  one  of  aneurism, 
lad  forcible  pulsation  and  a  tumor  which  could  be  grasped  above  the  sternum 
—post  mortem  the  innominate  artery  did  not  admit  the  little  finger  and  the 
Tch  was  not  dilated ! 

Although  the  coronary  arteries,  as  shown  by  Martin  and  Sedgwick,  are 
illed  during  the  ventricular  systole,  the  circulation  in  them  must  be  embar- 
assed  in  aortic  incompetency.  They  must  miss  the  effect  of  the  blood  pres- 
ure  in  the  sinuses  of  Valsalva  during  the  elastic  recoil  of  the  arteries,  which 
urely  aids  in  keeping  the  coronary  vessels  full.  The  arteries  of  the  body 
isually  present  more  or  less  sclerosis  consequent  upon  the  strain  which  they 
mdergo  during  the  forcible  ventricular  systole. 

Symptoms. — The  condition  is  often  discovered  accidentally  in  persons  who 
lave  not  presented  any  features  of  cardiac  disease. 

Headache,  dizziness,  flashes  of  light,  and  a  feeling  of  faintness  on  rising 
inickly  are  among  the  earliest  symptoms.  Palpitation  and  cardiac  distress  on 
light  exertion  are  common.  Long  l)efore  any  signs  of  failing  compensation 
min  may  become  a  marked  and  troublesome  feature.  It  is  extremely  varial)le 
n  its  manifestations.  It  may  be  of  a  dull,  aching  character  confined  to  the 
»necordia.  More  frequently,  however,  it  is  shar])  and  radiating,  and  is  trans- 
aitted  up  the  neck  and  down  the  arms,  particularly  the  left.  Attacks  of  true 
ngina  pectoris  are  more  frequent  in  this  than  in  any  other  valvular  disease. 
Lnsemia  is  also  common,  much  more  so  than  in  aortic  stenosis  or  in  mitral 
ffections. 

As  compensation  fails  more  serious  symptoms  are  shortness  of  breath 
nd  a^dema  of  the  feet.  Tlie  attacks  of  dyspncra  are  liable  to  come  on  at 
light,  and  the  patient  has  to  sleep  with  his  head  high  or  even  in  a  chair. 
Vanosis  is  rare,  it  is  most  commonly  due  to  conii)licating  valve  disease,  or 
t  is  stated  that  it  may  result  from  bulging  of  the  septum  ventriculoruni  and 
ncroachment  \\\um  the  right  ventricle.  Of  resj)iratory  symptoms  cough  is 
ommon,  due  to  tlie  congestion  of  the  lungs  or  a»dema.  Iltrmoptysis  is  less 
rcquent  than  in  nntral  disease^.  I  hav(»  reported  a  case  in  which  it  was  pro- 
u«»  and  belicvcMl  to  be  due  to  tulxTculosis  of  the  lungs,  inasmucli  as  the 
»atient  was  admitted  in  a  slate  of  emaciation  and  profound  exhaustion. 
leneral  dropsy  is  not  common,  Imt  (rdcma  of  tlie  feet  may  occur  early  and  is 
ometim(»H  due  to  the  ana'uiia,  sonntimes  to  the  venous  stasis,  at  times  to  both. 
JnlesB  there  is  coexisting  disease  of  the  mitral  valve,  it  is  rare  in  aortic  in- 
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comi)eteiicy  for  tlie  i)ati(»iit  to  die  with  general  anasarca.  Sudden  (k-ath  '•* 
frequent;  more  so  in  this  than  in  other  valvular  diseases.  As  conipensatiin 
fails  the  patient  takes  to  Ixjd  and  slight  irregular  fever,  associated  usuallv 
with  a  recurring  endocarditis,  is  not  uncommon  toward  the  close.  EmUlir 
s}nnptom8.  are  not  infrequent — ])ain  in  the  splenic  region  witli  enlarjrement  rf 
the  organ,  hiematuria,  and  in  sonic  cas<»s  paralysis.  Distressing  dreani»  anil 
disturlxjd  sleep  are  more  common  in  this  than  in  other  forms  of  vahular 
disease. 

Menial  symptoms  are  often  seen  with  this  lesion;  toward  the  clo«  thw 
may  he  delirium,  hallucinations,  and  morhid  impulses.  It  is  important  to  W 
this  in  mind,  for  ])atients  occasionally  display  suicidal  tendencies.  I  havo 
twice  had  ])atients  throw  themselves  from  a  window  of  the  ward. 

Physical  Signs. — Inspection  shows  a  wide  and  forcihle  area  of  cardiac 
impulse  with  the  apex  beat  in  the  sixtli  or  seventh  interspace,  and  pirluii- 
as  far  out  as  the  anterior  axillar}'  line.  In  young  subjects  the  ])npiop]!* 
may  bulge.  There  may  be  slight  visible  pulsation  in  the  second  right  intrr- 
space,  or,  in  some  acute  cases  of  insulllciency  or  ulcerative  end(H-anliti>.  a 
couple  of  inches  from  the  sternal  margin.  In  very  slight  insutliciencv  thvn 
may  be  little  or  no  enlargement  to  be  determined  clinically.  On  palpnliun  i 
thrill,  diastrdic  in  time,  is  occasionally  felt,  but  is  not  common.  The  in»pui«*? 
is  usually  strong  and  heaving,  unless  in  conditions  of  extreme  dilatation, 
when  it  is  wavy  and  indefinite.  Occasionally  two  or  three  interspaceg  U- 
tween  the  nipple  line  and  sternum  Mill  be  depressed  with  the  systole  as  tlu 
result  of  atmospheric  pressure,  l^crcussion  shows  a  greater  increase  in  t'v 
area  of  heart  dulness  tlian  is  found  in  any  other  valvular  lesion.  It  extenil- 
chiefly  downward  and  to  tbe  l(?ft. 

AuscuJiaiion, — A  murmur  is  heard  during  the  diastole  of  the  ventrich^ 
at  the  l)ase  of  tbe  heart  and  ])ropagati'd  down  the  sternum.  It  may  be  feeble 
or  inaudible  at  the  aortic  cartilage,  and  is  usually  heard  liest  at  midBteimin 
(»p]K)site  thf  tbird  costal  carlilagc  or  along  tbe  left  lK»rder  of  the  steniDin 
as  bi\v  as  tlu*  en^iform  cjirtilaizc.  It  is  usually  soft,  blowing  in  quality.  in<l 
is  |)rolongr<l,  or  "long  drawn."  as  tbe  phrase  is.  It  is  produced  by  the  n-flux 
of  blood  into  tbe  vrntricle.  In  soiue  cases  it  is  loudly  transmitted  tn  \\v 
axilla  al  tbe  level  of  tin-  fnurlli  interspace,  not  by  way  of  the  aj»ex.  Tl-^ 
s<'<M»nd  souihI  iHJiy  be  well  l:<  an!  or  it  may  be  n'placed  by  tbe  munniir.  fT 
willi  a  dilated  aud  calcified  arcb  tbe  sec«md  soun<l  may  have  a  ringing  m»rai- 
lie  or  lnMiMiing  (juality,  and  tlic  diastolic  murmur  is  well  heard,  or  even  l"tJ<i- 
est,  «)ver  the  manubrium. 

Tbe  first  sound  may  be  cbar  at  tbe  base:  more  commonly  there  is  a  .*<»•'. 
sliort,  systolic  murmur.  In  tbe  art<'rio-s(bTotic  group  the  systolic  bruit  i*,  »- 
a  rule,  short  aricl  soft,  \\hile  in  tlic  cnd«»carditic  group,  in  which  the  valvf  h*:- 
meiits  are  unit«Ml  aFid  oft^-u  cnvere(l  with  calciiied  vegetations  and  excn'><fiin *. 
tbe  systolic  murmur  is  n»u;.'h  ami  may  be  accomjmnied  by  a  thrill. 

At  tbe  apex,  (ir  toward  it.  tin*  diastolic  murmur  may  be  faintly  heard  |»n»rk!- 
gate<|  from  the  ban'.  Willi  fiill  cnm|)ciisatiou  tbe  first  sound  is  usually  «!-.ir 
at  the  ajM'x;  witli  dilatatinn  iIum*-  is  a  hnid  sy>tolic  murmur  of  rela!i\»' niiir-l 
insullicieucy,  which  uiay  di:^a|i|H'Mr  uuder  «»b<ervation  as  tbe  ililatation  V^-*\\-- 

A  sec(»u«I  murmur  at  tin-  ajn\,  probably  proiluccd  at  tbe  jiiitral  uritir. 
is  not  uncommon.    Attention  was  called  to  this  by  the  lut43  Austin  Flint,  tfJ 
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ft  murmur  usually  goes  hy  ]m  T»atne»  It  is  of  a  rumbling,  echoing  eharac- 
f^  occurriDg  in  tho  niidille  or  latter  part  of  diaBtole,  UHimlly  {»rt\syi^tolie  in 
Di',  im»l  liniif-eil  to  \\u^  apex  region.  It  In  Hitiiilar  U>,  though  le^^s  intense 
in,  the  hmtler  pret«y8tolic  niurnuirs  of  niitnvl  t^teuosii?,  and  is  often  atwiociated 
Ith  a  piljmlde  thrill.  It  is  probably  caua'd  by  the  impinging  of  Uie  regiir- 
ant  current  from  the  aortie  orifie(^  on  the  hirge,  Anterior  flap  of  the  mitriil 
ve,  so  as  to  caime  interference  with  the  entrance  of  blood  at  the  time  of 
ricular  contraction.  The  condition  is  thus  essentially  the  same  as  in  a 
derate  mitral  stenosis.  This  late  diastolic  echoing  or  rumbling  murmur 
present  in  about  half  of  the  cases  of  nneomplieated  aortic  insnilieieney 
Iiayer).  It  is  very  variable,  disappearing  and  reapf hearing  again  without 
wrent  cause.  Thi*  sharjj,  valvular  first  souml  and  al>ruj)t  syj^tcdie  f^lioek, 
jommon  in  true  mitral  stenofig,  are  rarely  present,  while  the  pulse  is  ehar- 
^istic  of  uncomplicated  aortic  insunVieney. 

Arteries, — Tlie  examination  of  the  arteries  in  aortic  insufficiency  is  of 
ftt  value.  Visible  pulsation  is  more  ctimmonly  st*en  in  the  peripheral  vessek 
liis  than  in  any  other  condition.  The  carotids  may  be  seen  to  throb  for- 
y\  the  temporals  to  dilate,  and  the  l)raehials  and  radials  to  expand  with 
I  heart-beat.  With  the  ophthalmoscope  the  retinal  arteries  are  seen  to 
mte.  Not  only  is  the  pulsation  evident,  lait  the  ebaraeteristic  jerking  qual- 
\a  apparent.  In  the  throat  the  throbinng  carotids  may  lead  to  the  diag- 
b  of  aneurism.  In  many  cases  the  [adsati(m  can  be  seen  in  the  supra- 
pal  notch*  and  prominent,  forcibly  throbbing  vessels  beneath  the  right 
r  'Oid  muscle*     The  abdoirdnal  aorta  may  lift  the  epigastrium  with 

1j  '  .     In  severe  cases  with  great  hypertrophy,  particularly  if  aufemia 

t,  the  vascular  throbbing  may  l>e  of  an  extraordinary  character. 


10.  S/ — Pulse  Tracing  in  Aortic  Insufftcjency;  an  Extha-systows  Is  Shown. 

ring  the  whole  front  of  the  chest,  causing  the  head  to  nod,  the  pulsation 
f  lift  the  foot  when  the  knees  are  crossed,  and  c%'en  the  tongue  may  throb 
tbmieally.  To  l>e  mentioned  with  tliis  is  the  capillary  pulse,  met  very 
*M  in  the  aortic  insuflieieney,  and  best  peen  in  the  tinger  nails  or  by  draw* 
1  a  line  upon  the  forehead,  when  the  margin  of  hypenrmia  on  either  side 
irnotely  blushes  and  pales.  In  extreme  grades  the  face  or  the  hand  may 
ill  visibly  at  each  systcde.  It  is  met  with  also  in  profound  anapmia»  occa- 
lally  in  nmirasthnnia,  and  in  liealth  in  conditions  of  great  relaxation  of 

peripheral  arteries.  Puli?ation  may  also  lie  pjesent  in  the  peripheral 
IB.  On  palpation  the  characteristic  water»haramer  or  Corrigan  ptilse  is 
I  In  the  majority  of  instances  the  pulse  wave  strikes  the  finger  forcibly 
i  a  quick  jerking  impulse,  and  immediately  recedes  or  collapses.  The 
pa<*terB  of  this  are  sometimes  best  appreciated  by  grasping  the  arm  above 

nrriit  and  holding  it  up.  Moreover,  the  ptdse  of  aortie  regurgitation  id 
illy  retarded  or  delayed — i^  e.,  there  is  an  appreciable  interval  between  the 
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In^at  of  the  heart  and  tlie  pulsation  in  the  radial  artery,  which  varies  arronl- 
in<^  to  the  extent  of  the  ineompetenee.  Occasionally  in  the  carotid  art m  tin- 
second  sound  is  distinctly  audible  when  absent  at  the  aortic  cartilage.  In- 
deed, according  to  Broadbent,  it  is  at  the  carotid  that  we  must  listen  forth*? 
second  aortic  sound,  for  when  heard  it  indicates  that  the  regurgitation  b 
small  in  amount,  and  is  consequently  a  very  favorable  prognostic  elermnt. 
In  the  larger  arteries  a  systolic  thud  or  shock  may  Ik?  heard  and  sonietinn'*  a 
double  murmur,  as  pointed  out  by  Duroziez.  The  systolic  pn*ssure  is  liiji 
and  the  diastolic  much  decreased.  The  sphygmograjihic  tracing  i«  vm  tlur- 
acteristic.  The  high  ascent,  the  sharp  toj),  the  cpiick  drop  in  wliiih  \\v 
dicrotic  notch  and  wave  are  very  slightly  marked. 

The  recent  studies  of  Stewart  and  of  W.  0.  MacCalhini  have  shown  titat 
in  aortic  insufliciency  the  low  position  of  the  dicrotic  notch  in  the  descendin;' 
arm  of  the  pulse  wave  and  the  characteristic  collapsing  character  of  the  pul* 
are  not  due,  as  was  formerly  sup])osed,  to  the  regurgitation  in  the  left  Ti-n- 
tricle,  but  to  the  dilatation  of  the  peripheral  arteries,  which  is  a  sort  of  pru- 
tective  adaptation  under  the  vaso-motor  influences. 

Aortic  insufficiency  may  for  years  be  fully  compcnmied.  Persons  do  M 
necessarily  suffer  any  inconvenience,  and  the  condition  is  often  found  aiti- 
dentally.  So  long  as  the  hypertroj)hy  just  e(iualizes  the  valvular  defect  theiv 
may  be  no  symptoms  and  the  individual  may  even  take  moderately  hea\.v 
exercise  without  experiencing  sensations  of  distress  about  the  hc»art.  Tli'' 
cases  which  last  the  longest  are  those  in  which  the  insulliciency  follows  oixi"- 
carditis  and  is  not  a  j)art  of  a  general  arterio-sclerosis.  The  age  of  the  patifiil. 
too,  at  the  time  of  onset,  is  a  most  important  consideration,  as  in  youth  ilv* 
lesion  is  not  often  from  sclerosis,  and  the  coronary  arteries  are  unatfwt<il. 
Coexistent  lesions  of  the  mitral  valves  tend  early  to  disturb  the  coni|)ensiti-'n. 
Pure  aortic  insulficiency  is  consistent  with  years  of  average  health  and  with 
a  tolerably  active  life. 

With  the  onset  of  myocardial  changes,  with  increasing  degeneration  d 
the  arteries,  particularly  with  a  progressive  sclerosis  of  the  arch  and  involvt^ 
ment  of  the  orifices  of  the  coronary  arteries,  the  compensation  heeonie<  ilir 
turbed.  The  insuthciency  of  the  circulation  is  seen  first  on  the  arterial  s?!'!** 
in  occasional  faintings.  giddiness,  or  mental  irritability  and  enfeehlenieni: 
later  there  may  be  mitral  regurgitaticm  and  embarrassment  of  the  right  #i<i'* 
of  the  heaii  wnth  its  usual  features.  In  advanced  cases  the  changes  about  th*- 
aortic  ring  nuiy  be  associated  with  alterations  in  the  cardiac  nerves  and 
ganglia,  and  so  introduce  an  imi)ortant  factor. 

AORTIC    STENOSIS 

Narrowing  or  strielure  of  the  aortic  orifice  is  not  nearly  so  eouinion  a- 
insunicieiicy.  The  two  conditions,  as  already  stated,  nuiy  <K-cur  together,  h"*- 
ever,  and  ])n)balily  in  almost  every  case  of  stenosis  there  is  some  Iraka^'e. 

Etiolog^y  and  Morbid  Anatomy.  —  In  the  milder  grades  there  is  adhfrinn 
between  the  segnu-nts.  whieb  are  so  stilfened  that  during  systole  they  can  !»<« 
be  ])ressed  back  against  the  aortic  wall.  The  process  of  cohesion  betwwn  th'* 
segments  may  go  (m  without  great  thickening,  and  produce  a  condition  in 
which  the  orifice  is  guarded  by  a  comparatively  thin  membrane,  on  the  aortic 
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of  which  may  be  seen  the  primitive  raphes  separating  the  sinuses  of 
ilva.  In  some  instances  this  membrane  is  so  thin  and  presents  so  few 
8  of  atheromatous  or  sclerotic  changes  that  the  condition  h)oks  as  if  it 
originated  during  fetal  life.  More  commonly  the  valve  segments  are 
ened  and  rigid,  and  have  a  cartilaginous  hardness.  In  advanced  cases 
may  be  represented  by  stiff,  calcified  masses  obstructing  the  orifice, 
igh  which  a  circular  or  slit  like  passage  can  be  seen.  The  older  the 
at  the  more  likely  it  is  that  the  valves  will  be  rigid  and  calcified, 
''e  may  speak  of  a  relative  stenosis  of  the  aortic  orifice  when  with  normal 
8  and  ring  the  aorta  immediately  beyond  is  greatly  dilated.  A  stenosis 
o  involvement  of  the  aortic  ring  in  sclerotic  and  calcareous  changes  with- 
?8ion  of  the  valves  is  referred  to  by  some  authors.  I  have  never  met  with 
istance  of  this  kind.  A  subvalvular  stenosis,  the  result  of  endocarditis 
e  mitro-sigmoidean  sinus,  usually  occurs  as  the  result  of  fetal  endocar- 
In  comparison  with  aortic  insufficiency,  stenosis  is  a  rare  disease.  It 
ually  met  with  at  a  more  advanced  period  of  life  than  insufficiency,  and 
nost  typical  cases  of  it  are  found  associated  with  extensive  calcareous 
^  in  the  arterial  system  in  old  men. 

^wing  to  the  impeded  blood  flow  the  ventricle  has  to  wori:  against  an 
ased  resistance  and  its  walls  become  hypertrophied,  usually  at  first  with 
or  no  dilatation.  We  see  in  this  condition  the  most  typical  instances  of 
is  called  concentric  hypertrophy,  in  which,  without  much,  if  any,  en- 
ment  of  the  cavity,  the  walls  are  greatly  thickened,  in  contradistinction 
B  80-eaIIed  eccentric  hypertrophy,  in  which,  with  the  increase  in  the  thick- 
of  the  walls,  the  chamber  itself  is  greatly  dilated.  The  systole  is  pro- 
^,  even  as  much  as  twenty-five  per  cent.  There  may  be  no  changes  in 
►ther  cardiac  cavities  if  compensation  is  well  maintained;  but  with  its 
re  come  dilatation,  impeded  auricular  discharge,  pulmonary  congestion, 
increased  work  for  the  right  heart.  The  arterial  changes  are,  as  a  rule, 
0  marked  as  in  aortic  insufficiency,  for  the  walls  have  not  to  withstand 
mpulse  of  greatly  increased  blood-wave  with  each  systole.  On  the  con- 
f  the  amount  of  blood  propelled  through  the  narrow  orifice  may  be  smaller 
normal,  though  when  conif)ensation  is  fully  established  the  pulse  wave 
be  of  medium  volume. 

mptoms. — Physical  Signs. — Inspection  may  fail  to  reveal  any  area  of 
ic  impulse.  Particularly  is  this  the  case  in  old  men  with  rigid  chest 
and  large  emphysematous  lungs.  Under  these  circumstances  there  may 
high  grade  of  hypertrophy  without  any  visible  impulse.  Even  when  the 
beat  is  visible,  it  may  bo,  as  Traube  pointed  out,  feeble  and  indefinite, 
lany  cases  the  apex  is  neen  displaced  downward  and  outward,  and  the 
Ise  looks  strong  and  forcible. 

alpation  reveals  in  many  cases  a  thrill  at  the  base  of  the  heart  of  maxi- 
force  in  the  aortic  region.  With  no  other  condition  do  we  meet  with 
8  of  greater  intensity.  The  apex  beat  may  not  be  palpable  under  the 
tions  above  mentioned,  or  there  may  be  a  slow,  heaving,  forcible  impulse. 
crcussion  never  gives  the  same  wide  area  of  dulness  as  in  aortic  insuf- 
cy.  The  extent  of  it  depends  largely  on  the  state  of  the  lungs,  whether 
ysematous  or  not. 
uscuUation. — A  rough  systolic  murmur,  of  maximum  intensity  at  the 
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aortic  cartilage,  and  propagated  into  the  great  vcBsck.  ib  the  nioiit  ron 
pliysiciil  sign  ill  aortic  stonrmis.    Our  nf  thu  last  l(*ss«)nt»  U»arnM  by  the  ♦ttnlfnl 
of  physical  diagn^gis  is  to  rccngniz*^  that  the  ^yi^tnlic  muri: 
area  ilocs  not  necessarily  mean  ohslnirtion  at  thi*  orifice.     K 
valves,  or  of  the  intinia  of  the  aorta,  and  ha^niic  states  arc  much  more  fr^neni 
cauBcs,     In  aortic  stenosis  the  nmrniur  often  has  a  nmch  hawher  ijiuiliiy,  •« 
louder,  and  h  more  frequently  mugical  than  in  the  conditions  jnst  mentiiimsLl 
When  compensation  fails  and  the  ventricle  is  dilated  and  feehh%  thr 
may  be  soft  and  dit^tant.     The  second  sound  is  rarely  heard  at  ^ 
cartilage,  owing  to  the  thickening  and  stifToess  of  the  valve*     A  diAMutt? 
murmur  is  not  uncommon,  hut  in  many  cases  it  can  not  be  hoard.    Ots^    - 
ally,  as  noted  by  \V.  IL  Dickinson,  tlicre  is  a  musii'jil  nujrroor  nf  t^r^^U- 
tensity  in  the  region  of  the  apex,  due  probably  to  a  sliglit 
pressure  tlirough  the  mitral  valves.    The  pulse  in  pure  a'  : 
usually  of  good  tension,  well  sustained,  regular,  and   perhaps  slower  i: 
normal. 


Fig.  9, — Pulse  Tracing  in  Aobtic  STENoaia. 


The  condition  may  be  latent  for  an  indefinite  period^  aa  long  as  the  kf* 
jjertrophy  is  maintained.  Early  symptoms  are  those  due  to  dffeciir©  Uaci 
supply  to  the  brain,  dizziness,  and  fainting.  Palpitation,  pain  aboai  tV 
heart,  and  anginal  symptoms  are  not  so  marked  as  in  insulTrii!i»*ncn  Vlih 
degeneration  of  the  heart-muscle  and  dilatati<»n  relative  io^allickocj  of  tV 
mitral  valve  is  established,  and  the  patient  may  present  all  the  fi*Attir»  «< 
engorgement  in  the  lesser  and  systemic  circulations,  with  dyopncea«  coa{A, 
rusty  expectoratirm,  and  the  signs  of  anasarca  in  the  lower  part  of  the  Mj^ 
Many  of  the  cases  in  old  pcopk\  without  jm*§cnting  any  dropsy,  have  eymp- , 
toms  pointing  rather  to  general  arterial  diseaae,  Cheyiie»Stok**«  bn*atliiftf| 
is  not  uncommon  with  or  without  signs  of  ursi'mia. 

Biagnosis. — With  an  extremely  rough  or  musical  murmur  of 
intensity  at  the  aortic  region  and  signs  of  hypertrophy  of  the  left  vent 
thrill,  and  especiaUy  a  hard*  slow  pulse  of  moderate  volume  and  fairly  j 
tension,  which  in  a  sphygmographic  tracing  gives  a  curve  of  (Jow  ris^ 
broad,  well  sustained  summit  and  slow  decline,  a  diagnosis  of  ji  '>aB 

can  be  made  with  some  degree  of  certainty^  particularly  if  the  -  tf 

old  man.  Mistakes  are  common,  however,  and  a  roughened  or  caictied  fafft 
segment,  or,  in  some  instances,  a  very  roughened  and  protnineiit  caldM 
plate  in  the  aorta,  and  hyficrtrophy  associated  witli  renal  dii^*ajae.  oiay  pfol»e 
similar  symptoms.     Seldom  is  there  dilTiculty  in  distin  ' 

lue  to  anaemia,  since  it  is  rarely  so  intense  and  is  not 
or  with  marked  hypertrophy  of  the  left  ventricle.     In  aortic  insufScii 
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ifBtolic  nmrmiir  is  usually  present,  but  has  neither  the  intensity  nor  the 
mosical  quality^  nor  is  it  accompanied  with  a  thrill.  With  roughening  and 
dilatation  of  the  ascending  aorta  the  murmur  may  be  very  harsh  or  musical ; 
tat  the  existence  of  a  second  sound,  accentuated  and  ringing  in  quality,  is 
nraally  sufScient  to  diflferentiate  this  condition. 

MITRAL   INCOMPETENCY 

Btiology. — ^Insufficiency  of  the  mitral  valve  ensues:  (a)  From  changes  in 
the  segments  whereby  they  are  contracted  and  shortened,  usually  combined 
with  changes  in  the  chordaj  tendinea?,  or  with  more  or  less  narrowing  of  the 
orifice.  (6)  As  a  result  of  changes  in  the  muscular  walls  of  the  ventricle, 
either  dilatation,  so  that  the  valve  segments  fail  to  close  an  enlarged  orifice, 
or  changes  in  the  muscular  substance,  so  that  the  segments  are  imperfectly 
?oapted  during  the  systole — ^muscular  incompetency.  The  common  lesions 
producing  insufficiency  result  from  endocarditis,  which  causes  a  gradual  thick- 
Bning  at  the  edges  of  the  valves,  contraction  of  the  chordae  tendineae,  and 
nipm  of  the  edges  of  the  segments,  so  that  in  a  majority  of  the  instances  there 
only  insufficiency,  but  some  grade  of  narrowing  as  well.  Except  in 
,  we  rarely  see  the  mitral  leaflets  curled  and  puckered  without  narrow- 

fwi  the  orifice.  Calcareous  j)lates  at  the  base  of  the  valve  may  prevent 
MSfeet  dosure  of  one  of  the  segments.  In  long-standing  cases  the  entire 
ttitnl  fltmctures  are  converted  into  a  firm  calcareous  ring.  From  this  val- 
mlar  insufficiency  the  other  condition  of  muscular  incompetency  must  be 
farefuUy  distinguished.  It  is  met  with  in  all  conditions  of  extreme  dilata- 
ion  of  the  left  ventricle,  and  also  in  weakening  of  the  muscles  in  prolonged 
'evcrs  and  in  ansemia. 

Korbid  Anatomy. — The  effects  of  incompetency  of  the  mitral  segment 
ipon  the  heart  and  circulation  are  as  follows:  (a)  The  imj)erfect  closure  allows 
I  certain  amount  of  blood  to  regurgitate  from  the  ventricle  into  the  auricle, 
M)  that  at  the  end  of  auricular  diastole  this  chamber  contains  not  only  the 
ilood  which  it  has  received  from  the  lungs,  but  also  that  which  has  regur- 
iptated  from  the  left  ventricle.  This  necessitates  dilatation,  and,  as  increased 
wrork  is  thrown  upon  it  in  expelling  the  augmented  contents,  hypertrophy  as 
nrell. 

(6)  With  each  systole  of  the  left  auricle  a  larger  volume  of  blood  is  forced 
into  the  left  ventricle,  which  also  dilates  and  subsequently  becomes  hyper- 
trophied. 

(c)  During  the  diastole  of  the  h^ft  auricle,  as  blood  is  regurgitated  into 
it  from  the  left  ventricle,  the  pulmonary  veins  are  less  readily  emptied.  In 
consequence  the  right  ventricle  exjx'ls  its  contents  less  freely,  and  in  turn 
becomes  dilated  and  hypcrtrophied. 

(d)  Finally,  the  rifrlit  auricle  also  is  involved,  its  chamber  is  enlarged, 
and  its  walls  are  increased  in  thickness. 

(e)  The  effect  upon  th(»  ])ulnH)nary  vessels  is  to  produce  dilatation  both 
of  the  arteries  and  veins — often  in  long-standing  cases,  atheromatous  changes; 
the  capillaries  are  distenflcd,  and  ultimately  the  condition  of  brown  induration 
IB  produced.  Perfect  compensation  may  be  effected,  chiefly  through  the  hyper- 
trophy of  both  ventricles,  and  the  effect  upon  the  peripheral  circulation  may 
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not  be  manifested  for  years,  as  a  normal  volume  of  blood  is  discharged  from 
the  left  heart  at  each  systole.  Tlie  time  conies,  however,  when,  owing  either 
to  increase  in  the  grade  of  the  incompetency  or  to  failure  of  the  competi- 
tion, the  left  ventricle  is  unable  to  send  out  its  normal  volume  into  the  aorti 
Then  there  are  overfilling  of  the  left  auricle,  engorgement  in  the  Icssct  cir- 
culation, embarrassed  action  of  the  right  heart,  and  congestion  in  the  s\*?- 
temic  veins.  For  years  this  somewhat  congested  condition  may  !«  limited  to 
the  lesser  circulation,  ])ut  finally  the  right  auricle  becomes  dilated,  the  tri- 
cuspid valves  incompetent,  and  the  systemic  veins  are  engorged.  This  grad- 
ually leads  to  the  condition  of  cyanotic  induration  in  the  viscera  and,  when 
extreme,  to  dropsical  effusion. 

Muscular  incompetency,  due  to  impaired  nutrition  of  the  mitral  and  ppil- 
lary  muscles,  is  rarely  followed  by  such  ])erfect  compensation.    There  may  be 
in  acute  destruction  of  the  aortic  segments  an  acute  dilatation  of  the  left 
ventricle  with  relative  incompetency  of  the  mitral  segments,  great  dilatation 
of  the  left  auricle,  and  intense  engorgement  of  the  lungs,  under  which  circnin- 
stances  profuse  haemorrhage  may  result.    In  these  cases  there  is  little  chince 
for  the  establishment  of  compensation.    In  cases  of  hypertrophy  and  dilatttion 
of  the  heart,  without  valvular  lesions,  but  associated  with  heavj-  work  vA 
alcohol,  the  insufficiency  of  the  mitral  valve  may  be  extreme  and  lead  to  greit 
pulmonary  congestion,  engorgement  of  the  systemic  veins,  and  a  condition 
of  cardiac  dropsy,  which  can  not  be  distinguished  by  any  feature  from  that 
of  mitral  incompetency  due  to  lesion  of  the  valve  itself.     In  chronic  Bright*R 
disease  the  hypertrophy  of  the  left  ventricle  may  gradually  fail,  leading,  im 
the  later  stages,  to  relative  insufficiency  of  the  mitral  valve,  and  the  produc- 
tion of  a  condition  of  pulmonary  and  systemic  congestion,  similar  to  that  in- 
duced by  the  most  extreme  grade  of  lesion  of  the  valve  itself.    Adherent  peri- 
cardium, especially  in  children,  may  lead  to  like  results. 

Symptoms. — During  the  development  of  the  lesion,  unless  the  incom- 
petency comes  on  acutely  in  consequence  of  rupture  of  the  valve  segment  or 
of  ulceration,  the  compensatory  changes  go  hand  in  hand  with  the  defect,  and 
there  are  no  subjective  s\'m])toms.  So,  also,  in  the  stage  of  perfect  comi^n^i- 
tion,  there  may  be  th(»  most  extreme  grade  of  mitral  insufficiency  with  enor- 
mous hypertrophy  of  the  heart,  yet  the  patient  may  not  be  aware  of  the  exi*- 
tence  of  heart  trouble,  and  may  suffer  no  inconvenience  except  perhaps  a  little 
shortness  of  breath  on  exertion  or  on  going  upstairs.  It  is  only  when  from 
any  cause  the  compensation  has  not  been  ])erfectly  effected,  or,  having  ht"cn 
so,  is  broken  abruptly  or  gradually,  that  the  patients  begin  to  be  troubled.  The 
symptoms  may  be  divided  into  two  groups: 

(a)  The  minor  manifestations  while  compensation  is  still  good.  Patients 
with  extreme  incompetency  often  have  a  congested  appearance  of  the  faci'. 
the  lips  and  ears  have  a  bluish  tint,  and  the  venules  on  the  cheeks  may  be 
enlarged — signs  in  many  cases  very  suggestive.  In  long  standing  cashes,  par- 
ticularly in  children,  the  fmgers  may  be  clubbed,  and  there  is  shortm*?  of 
breath  on  exertion.  This  is  one  of  the  most  constant  features  in  mitral  in- 
sufficiency and  may  exist  for  years,  (»ven  when  the  compensation  is  perW. 
Owing  to  the  somewluit  congt'stiHl  condition  of  the  lungs  these  j^atients  have 
a  tendeiKv  to  attacks  of  l)roncliitis  or  haMiioptysis.  '^Fhere  may  also  Ik?  pull*'* 
tation  of  the  heart.     As  a  rule,  however,  in  well  balanced  lesions  in  adult*, 
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this  period  of  full  compensation  or  latent  stage  is  not  associated  Avith  symp- 
toms which  call  the  attention  to  an  alFretion  of  the  heart,  and  witli  care  the 
i^iwut  may  reacJi  old  a^e  in  comparative  comfort  without  heing  conipelled 
to  curtail  seriously  his  pleasures  or  his  \^ork. 

(6)  SfMincr  or  later  eoines  a  jjeriod  of  Jisturhed  or  hroken  compensation, 
ra which  the  most  intense  symptoms  are  those  of  venous  engorgement.  There 
iTt?  palpitation,  weak,  irrcgidar  fiction  of  the  iieart,  and  si;^ms  of  <lihitation. 
Dy?jmipa  is  an  esj>eeial  feature,  and  there  may  he  cough.  A  rlistretising  symp- 
tom i&  the  cardiac  "sleep-start,"  in  which,  just  as  the  patient  falls  asleep,  he 
vakcs  jras]>ing  and  feeling  as  if  the  heart  were  stopping.  There  is  usually  a 
slight  cyanosis,  and  even  a  jaundiced  tint  to  the  skin.  The  nuist  marked 
fjinptanis,  however,  are  those  of  venous  stasis.  The  overfilling  of  the  pul- 
monary vessels  accounts  in  part  for  tlie  dyspncea.  There  is  cough,  often  with 
blomiy  or  watery  expectoration,  and  the  alveolar  epitheliom  containing  hrow^n 
pigment-grains  is  ahundant.  Dropsical  effusion  usually  sets  in,  heginning  in 
the  fed  and  extendi iug  to  the  body  and  the  serous  sacs,  Iiight  sideil  hvilro- 
thorai  may  recur  and  re{piire  rcftcated  tapping.  The  urine  is  usually  scanty 
aiul  alhiuninous,  and  contains  tul>e  casts  and  sometimes  hlood  corpuscles. 
With  judicious  treatment  the  compensation  may  he  restored  and  all  the  serious 
^Tiiptoms  may  [jass  away.  Patients  usually  have  recurring  attacks  of  this 
ltiijd»  find  rlie  of  a  general  dropsy;  or  there  is  progressive  dilatation  of  the 
Heart,  and  deatli  from  asystole.  Sudden  death  in  these  cases  is  rare.  Some 
^^  of  mitral  d i sea s<>— stenosis  and  insiitficieney — reach  what  may  he  ealled 
the  hepatic  stage,  when  all  the  suuptoms  are  due  to  t!ie  secondary  changes  in 
the  liver. 

Physical  Signs. — ImpcdiotL — In  children  the  i»riUcordia  may  hulge  and 
there  nrny  be  a  large  area  of  visihle  pulsation.  The  apex  beat  is  to  the  left 
of  the  nipple,  in  some  cases  in  the  sixth  interspace,  in  the  anterior  axillary 
line.  A  locali/^ed  right  ventricle  inifudse  may  sometimes  he  seen  helow  the 
right  enstal  horder  in  the  parasternal  line.  There  nuiy  be  a  wavy  impnlse  in 
the  cervical  veins,  which  are  often  fall,  particularly  when  the  patient  is 
recumhcDt. 

PaJpaiion. — A  thrill  is  rare;  when  ]>rcsent  it  is  felt  at  the  apex,  often  in 
•  limited  area.  The  force  of  the  imjudse  may  depeml  largely  upon  the  stage 
|ii  which  the  case  is  examined.  In  full  compensation  it  is  foreihie  and  heav- 
'2gi  when  the  compensation  is  disturbed,  usually  wavy  and  feeble. 

PcnttsjiiotK' — The  (fulness  is  increased,  particularly  in  a  hileral  direction. 

'  There  is  no  disease  of  tlie  valves  which  ]»roduces,  in  long  standing  cases,  a 
more  extensive  transverse  area  of  heart  dulness.    It  does  not  extend  so  much 

I  ''pward  along  the  left  margin  i>f  the  sternum  as  beyond  the  right  margin  and 

*^<»  the  left  of  the  nipple  line. 

AmailiaiiuiL — At  the  apex  there  is  a  systolic  murmur  which  wholly  or 

I  Partly  obliterates  the  first  sound.     It  h  loudest  here,  and  has  a  blowing,  some- 

l^ttm  musical  character,  parlicuhirly  toward  the  latter  part.     The  murmnr  is 

|*i^anpniitted  to  the  axilla  kiwi  may  be  beard  at  the  back,  in  some  instances 
^Vrr  thi'  entire  chest.     There  are  eases  in  which,  as  pointed  tnit  by  Xanuyn, 

"»»^  Tuurmur  is  lirard  liest  along  the  left  border  of  the  sternum,  TtiuaUy  in 
'iftfitole  at  the  apev  the  loudly  transmitted  second  iitjund  may  be  beard.  Ocea- 
lly  there  is  also  a  soft,  sonietimcs  a  rough  or  rumbliu^^  presystolic  mur- 


820  DISEASES    OF   THE    CIRCULATORY   SYSTEM 

mur.  As  a  rule,  in  case^  of  extreme  mitral  insufficiency  from  valvuhr  lenoD 
with  great  hypertroj)hy  of  both  ventricles,  there  is  heard  only  a  loud  blovinj! 
murmur  during  systole.  A  murmur  of  mitral  insufficiency  may  vary  a  grat 
deal  according  to  the  position  of  the  patient.  It  may  be  present  in  the  rwiim- 
bent  and  absent  in  the  erect  posture.  In  cases  of  dilatation,  particularly  when 
dropsy  is  present,  there  may  be  heard  at  the  ensiform  cartilage  and  in  the 
lower  sternal  region  a  soft  systolic  murmur  due  to  tricuspid  regur^ritation. 
An  important  sign  on  auscultation  is  the  accentuated  pulmonary  second  somii 
This  is  heard  to  the  left  of  the  sternum  in  the  second  interspace,  or  over  the 
third  left  costal  cartilage. 

The  pulse  in  mitral  insufficiency,  during  the  i>eriod  of  full  coropensatioiL 
may  be  full  and  regular,  often  of  low  tension.  Usually  with  the  first  on*et 
of  the  symptoms  the  pulse  becomes  irregular,  a  feature  which  then  dominittf 
tlie  case  throughout.  There  may  be  no  two  l)eats  of  equal  force  or  volume. 
Often  after  the  disappearance  of  the  symptoms  of  failure  of  compensation  tht 
irregularity  of  the  j)ulpe  persists. 

The  three  important  physical  signs  then  of  mitral  regurgitation  arc:  (ai 
Systolic  murmur  of  maximum  intensity  at  the  apex,  which  is  propagated  to 
the  axilla  and  heard  at  the  angle  of  the  scapula;  (6)  accentuation  of  the  pul- 
monary second  sound;  (c)  evidence  of  enlargement  of  the  heart,  particularly 
the  increase  in  the  transverse  diameter,  due  to  hypertrophy  of  both  right  Vii 
left  ventricles. 

Diagnosis. — There  is  rarely  any  difficulty  in  the  diagnosis  of  mitral  insuf- 
ficiency. The  physical  signs  just  referred  to  are  quite  characteristic  and 
distinctive.  Two  jmints  arc  to  be  borne  in  mind.  First,  a  murmur,  systolic 
in  character,  and  of  maximum  intensity  at  the  apex,  and  propagated  even  tn 
the  axilla,  does  not  necessarily  indicate  incompetency  of  the  mitral  valve. 
There  is  heard  in  tliis  region  a  large  group  of  what  are  termed  accidental 
muniHirs,  the  ])recise  nature  of  which  is  still  doubtful.  They  are  probaWv 
formed,  however,  in  the  ventricle,  and  are  not  associated  with  hypertrophy, 
or  accentuation  of  the  pulmonary  second  sound. 

Second,  it  is  not  always  ])ossible  to  say  whether  the  insufficiency  i?  due 
to  lesion  of  the  valve  segment  or  to  dilatation  of  the  mitral  ring  and  rela- 
tive incompetency.  Here  neitlier  the  character  of  the  murmur,  the  pn^- 
gation,  the  accentuation  of  the  pulmonary  second  sound,  nor  the  hj-pertrophv 
assists  in  the  differentiation.  The  history  is  sometimes  of  greater  value  in  this 
matter  than  tlie  physical  examination.  The  cases  most  likely  to  lead  to  ermr 
are  those  of  the  so-called  idiopathic  dilatation  and  hypertrophy  of  the  heart 
(in  wliich  the  systolic  munnur  may  be  of  the  greatest  intensity),  and  tb: 
instances  of  arterio-sclerosis  with  dilated  lieart.  Balfour  and  others,  however, 
maintain  that  organic  disease  of  tlu^  mitral  leaflets  sufficient  to  produce  in- 
competency is  always  accompanied  with  a  certain  degree  of  narrowing  of  the 
orifice,  so  that  the  only  uneciuivocal  ])roof  of  the  actual  disease  of  the  mitral 
valve  is  the  presence  of  a  presystolic  murmur. 

MITRAL    STFA'CXSIS 

Etiology. — There  are  two  ^iroups  of  cases,  one  following  an  acute  I'n'i"- 
carditis,  the  other  the  result  of  a  slow  sclerosis  of  the  valves  without  any 
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kton'  of  rheumatic  fover  or  other  infef^tion.  It  Is  very  much  more  common 
I  women  than  in  men — in  ^3  of  80  eases  nntefl  hv  Diiekwnrtiu  while  in  l,Tr>l 
litnpsies  at  (iiiy's  Hospital  during  ten  y<'nrs  tlirre  were  100  ea?^es,  of  which 
fit  were  females  and  H\>  males  (8amways)»  This  is  not  eas^y  to  explain,  but 
iere  are  at  least  two  factors  to  be  considered.  Rheumatism  prevails  more  in 
iri&  than  in  boys,  and,  as  is  well  known,  endocarditis  of  the  mitral  valve  is 
lore  cornnion  in  rheuraatism.  Chorea,  also,  ns  suggested  by  Rarlow,  hns  an 
BQportant  influence,  occurring  niorc  freijneiitly  in  girls  and  being  often  asso- 
Wittfd  with  endoearditis,  Anjpuiia  and  ehlorosis,  which  arc  prevakmt  in  girls, 
ttvo  been  regarded  as  possildc  factors.  In  a  surprising  niind)er  of  cases  of 
rimt  the  French  call  ptirf  mitrnl  stuuosis  no  reeognizable  etiological  factor 
an  be  discovered.  This  has  been  regarded  liy  some  writers  as  favoring  tlie 
Sew  that  they  may  be  of  congenital  origin,  but  congenital  affections  of  the 
fiitral  valve  are  notoriously  rare.  Whooping-cough,  with  its  terrible  strain 
m  the  heart- valves,  may  be  accountal>le  for  certain  eases.  While  met  with  at 
ill  a^es,  stenosis  is  certainly  most  frequent  in  young  adult  women. 

Morbid  Anatomy. — Tlie  valve  segments  and  chonhe  may  lie  fused  together, 
he  result  of  repeated  attacks  of  endocarditis.  The  condition  varies  a  good 
k&l,  according  to  the  amount  of  atheronuitous  change.  In  many  eases  the 
Jurtalas  are  so  welded  together  and  the  whole  valvular  region  so  thiekcned 
hat  the  orifice  is  reduced  to  a  mere  chink — Corrigan'e  but  ton-hole  contrae- 
lion.  In  non-endocarditic  cases  the  curtains  are  not  much  thicktaied,  but 
bamming  has  resulted  from  gradual  adhesion  at  the  edges,  and  thickening  of 
Hie  dsordse  tendincjc,  so  that  from  the  auricle  it  looks  cone  like — the  so-called 
ttiniid  jihaped  variety  of  stenosis.  The  instances  in  which  the  valve  segments 
Ire  very  slightly  deformed,  but  in  which  the  orifice  is  considerably  narrowed, 
We  regarded  by  some  as  possibly  of  congenital  origin.  Occasionally  the  eur- 
*iaft  are  in  great  part  fne  from  disease,  but  the  narrowing  results  from 
wrge  calcareous  masses,  which  }rrojt"ct  into  tliem  fn^m  the  rtng.  The  in- 
*oh'eiuent  of  the  chorda^  teudineic  is  usually  extreme,  and  the  papillary 
iuiFoles  may  l>e  inserted  directly  upon  the  valve.  In  moderate  grades  of  con- 
itriction  the  orifice  will  admit  the  tip  of  the  index  finger;  in  more  extreme 
fcniis  the  tip  of  the  little  finger;  and  occasionally  one  nuvts  with  a  s[R'cimi'n 
is  which  the  or i lice  seems  almost  ohliteratcd^  admitting  only  a  medium  sized 
probe.  The  heart  is  not  greatly  enbirged,  rarely  weighing  more  than  14  or 
Jr*  ounces.  Occasionally,  in  an  elderly  |>erson,  it  may  seem  only  slightly,  if 
fcjll,  enlarged,  and  again  there  are  instances  in  which  the  weiglit  may  reach 
Blaiich  as  20  ounces.  The  left  ventricle  is  usually  small,  and  may  look  very 
teifill  in  comparison  with  the  right  ventricle^  which  forms  the  greater  portion 
rf  the  apex.  In  eases  in  which  with  the  narrowing  there  is  very  consideral)1e 
*iCompetency  the  left  ventricle  may  be  mtiderately  dilated  and  hyjrcrtroj^hied. 
It  is  not  uncommon  at  the  examination  to  find  white  thrombi  in  the 
appendix  of  the  left  auricle.  Occasionally  a  large  part  of  the  auricle  is  occu- 
pied by  an  ante-mortem  thrombus.  Still  more  rarely  the  remarkable  Iiall 
«rombus  is  found,  in  which  a  globular  concretion,  varying  in  size  from  a 
Inut  to  a  small  Qgg,  lies  free  in  the  auricle,  two  examples  of  which  have 
imp  under  my  observation. 

The  left  auricle  discharges  its  blood  with  greater  difliculty  and  in  conse- 
[lience  dilates,  and  its  walls  reach  three  or  foor  times  their  normal  thickness. 


niiin  and  the  fifth  and  sixth  left  costal  cartilages  are  often  proi 
to  hypCTtrophy  of  the  ri^^it  ventricle.  The  apex  l>e«t  inav  be  ill  < 
ally  it  is  not  dislocated  far  heyoud  tlie  nipple  line,  and  the  ch 
over  the  lower  gtcrnuin  and  adjacent  costal  cartilagee.  Often  il 
persons  there  it?  ]>ul8alion  in  tlie  third  and  fourth  left  inters 
the  sternum.  Wlien  compensation  faiK  the  pra?cordial  imp 
feeljlcT,  and  in  the  veinB  of  the  neck  there  may  be  marked  syi 
tat  ion  or  tlie  right  jugular  near  the  clavicle  may  stand  out  ae 
tnmor.  In  the  later  stage  there  is  great  enlargement  with  pa 
liver  or  pulmonary  pulsation  seen  in  the  intercostal  spaces. 

Palpation  reveals  in  a  majority  of  the  cases  a  characteristic 
fremitus  or  thrill,  which  is  best  felt,  as  a  rule,  in  the  fourth  i 
space  within  the  nipple  line.  It  is  of  a  rough,  grating  quality 
liarly  limited  in  area,  moat  marked  during  expiration,  and  can 
minate  in  a  sharp,  sudden  shock,  synchronous  with  the  impnUn 
character  is  tic  of  physical  signs  is  pathognomonic  of  narrowi| 
orifice,  and  is  perhaps  the  only  instance  in  which  the  dia^ 
lesion  can  l>e  made  by  palpation  alone.  The  cardiac  imptiT 
foreildy  in  the  lower  sternuui  and  in  the  fourth  and  fiftl)  left  iuU 
impulse  is  felt  very  high  in  the  third  and  fourth  interspaeeaj^B 
even  in  the  second,  and  it  has  been  tliought  that  in  the  latSP 
inijuilse  is  due  to  pulsation  of  the  auricle.  It  is  always  the  ii 
conns  arteriosus  of  the  right  ventricle;  even  in  the  most  Qxin 
mitral  stenosis  there  is  never  such  tilting  forward  of  the  auricle 
dix  as  would  enalile  it  to  produce  an  impression  on  the  client  n 

PcrniSiiion  gives  an  increase  in  the  cardiac  dulness  to  the 
sternum  and  along  the  left  margin;  not  usually  a  great  incTca 
nipple  line,  except  in  extreme  cases,  when  the  transverse  dulni 
from  r>  cm.  beyond  the  right  margin  of  the  st 
nipjde  Hue, 


rowi^L 
imntilS! 
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r  correspoTidin^  to  tho  an  rim  hi  r  Fvstolc,  The  fliflpronee  may  sometinK^  be 
noteti  between  the  Ors^t  and  t^tLoml  poriiont*  of  tlii'  inunmir,  whun  it  occupies 
the  entire  time.  Often  there  ie  n  peculiar  rumbhuf;  or  et-lioing  quaUty,  which 
10  gome  iDstaiiees  is  very  limited  and  may  be  heard  only  over  a  single  bell- 
I  space  of  the  stethoscape.  A  rumbling,  echoing  presystolic  murrtmr  at  the  apex 
15  heard  in  some  cases  of  aortic  insuffieiency  (Flint  murmur),  oecaiyionally 
ID  adherent  pericardium  with  great  dilatation  of  the  heart,  and  in  upward 
dislocation  of  the  organ. 

A  pystolic  nmrmur  may  he  heard  at  the  apex  or  along  the  left  sternal 
border,  often  of  extreme  softness  and  audible  only  when  tbe  breath  h  held. 
Sometimes  the  systolic  nnirmur  h  loud  and  distinct  and  is  transmitted  to 
the  axilla.  The  second  sound  in  the  second  left  interspace  is  loudly  accentu- 
ated, and  often  reduplicated.  It  may  be  transmitted  far  to  the  left  and  he 
heard  with  great  clearness  l>eYond  tlie  apex.  Tn  uncornjilieated  cases  of  mitral 
stenosiB  there  are  usually  no  niurniurs  audible  at  the  aortic  region^  at  which 
spot  the  second  sound  is  less  inti'ut^e  tluin  at  the  puhuonary  area.  In  advanced 
cages  at  the  lower  sternum  and  to  the  right  a  systolic  tricuspid  murmur  is 
sometimes  heard.  Other  points  to  be  noted  are  the  following:  The  unusually 
sharp,  clear  first  sound  which  follows  tbe  |)resystolic  murmur,  the  cause  of 
which  is  by  no  means  easy  to  explain.  It  can  scarcely  be  a  valvular  sound 
prrxluced  chiefly  at  the  mitral  orifice,  since  it  may  be  heard  with  great  intensity 
iTi  cupf^  in  which  the  valves  are  rigid  and  calcified.  It  has  been  suggested  by 
A.  E.  Sansom  and  others  that  it  is  a  loud  ''snap"  of  the  tricuspid  valves 
fanned  by  the  powerful  contraction  of  tiie  greatly  liypertrn[)hied  right  ven- 
tnde.  Broad  bent  thinks  it  may  he  due  to  the  abrupt  contraction  of  a  partially 
filW  left  ventricle.  The  valvular  sound  may  be  audible  at  a  distance,  as  one 
^il^  at  tbe  bedside  of  the  patient  (Oraves),  In  a  patient  I  saw  with  C.  J. 
Blake  tlie  ilrsi  sound  was  audible  six  feet,  by  measurement,  from  the  ehest 
wall 

These  physical  signs,  it  is  to  l>e  borne  in  mind,  are  charaeteristie  only 
fjf  the  stage  in  which  compensation  is  maintained.  The  murmur  may  he 
«oft,  almost  inaudible,  and  <mly  brought  out  alter  exertion.  Finally  there 
c^mm  a  period  in  wbieh,  with  the  estalilishmcnt  of  auricular  fibrillation,  the 
ptesyetolic  murmur  disapfiears  and  thtre  is  heard  in  the  apex  region  a  sharp 
fij'st  pound,  or  sonutiuies  a  £;alb>p  rhythm.  The  marked  systolic  shock  may 
^  prtsf^nt  after  tin*  disappcarnnce  of  the  thrill  and  the  characteristic  mur- 
mur. I'nder  treatment,  witb  gradual  recovery  of  compensation,  probably 
*Jth  increasing  vigor  of  contraction  of  the  right  ventricle  and  left  auricle, 
^''e  presystolic  murmur  reappears.  In  cases  seen  at  this  stage  of  the  disease 
*h**  nature  <»f  the  valve  It^sion  imiy  hv  entirely  overlooked.  As  Maeki'uxie  and 
'-^wis  have  ."^hown,  auricular  fibrillation  is  the  rule  in  the  arrhythmia  of 
mitral  stenosis, 

Stenosis  of  the  mitral  valve  mav  for  years  be  efficiently  comwnsated  by 
»ai»  hy|K»rtrophy  of  the  right  ventricle.  Many  persons  with  the  characteristic 
FJygieul  signs  of  this  lesion  present  no  symfdoms.  They  may  for  years  per- 
"ftji^  be  short  of  bnatlt  on  going  uj>stairs,  lint  arc  able  to  pass  through  tbe 
"^•"dinary  duties  of  life  w^ithout  discomfort.  The  pulse  is  smaller  in  volume 
than  normal,  and  very  often  irregular.  A  special  danger  of  this  stage  is  the 
't'Curring  endocarditis.     Vegetations  may  lie  whipped  ofT  into  the  circulation 
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Although  tlie  auricle  is  by  structure  unfitted  to  eompenwite  an  extreme  lesion, 
the  probability  is  tliat  for  some  time  during  the  gradual  pro^luetion  of  rteim 
the  increasing  muscular  ])ower  of  the  walls  is  suiTicient  to  counterbalance  the 
defect.  In  3G  cases  of  well-marked  stenosis  Samways  found  the  auricle  h\]w. 
trophied  in  26,  dilatation  coexisting  in  14.  Eventually  the  tension  is  inerevcd 
in  the  pulmonary  circulation,  owing  to  impeded  outflow  from  the  veins  and 
this  to  heightened  pressure  in  the  pulmonary  arterj'.  Extra  work  is  thib 
thrown  on  the  right  ventricle,  which  gradually  hypertrophies.  Relative  incom- 
petency of  the  tricuspid  and  congestion  of  the  systemic  veins  at  last  gnpfmnK^. 

Symptoms. — Physical  Signs. — I?}spection. — In  children  the  lover  ster- 
num and  the  fifth  and  sixth  left  costal  cartilages  are  often  prominent,  owinir 
to  hy])ertrophy  of  the  right  ventricle.  The  apex  beat  may  be  ill  defined.  Ura- 
ally  it  is  not  dislocated  far  beyond  the  nipple  line,  and  the  chief  impnbeL* 
over  the  lower  sternum  and  adjacent  costal  cartilages.  Often  in  thin  chested 
persons  there  is  pulsation  in  the  third  and  fourth  left  interspaces  cloee  to 
the  sternum.  When  compensation  fails,  the  prax?ordial  impulse  is  mwib 
feebler,  and  in  the  veins  of  the  neck  there  may  be  marked  systolic  regorgi- 
tation  or  the  right  jugular  near  the  clavicle  may  stand  out  as  a  promioeBt 
tumor.  In  the  later  stage  there  is  great  enlargement  with  pulsation  of  the 
liver  or  pulmonary  pulsation  seen  in  the  intercostal  spaces. 

Palpation  reveals  in  a  majority  of  the  cases  a  characteristic,  well  defined 
fremitus  or  thrill,  which  is  best  felt,  as  a  rule,  in  the  fourth  or  fifth  inter- 
space within  the  nipple  line.  It  is  of  a  rough,  grating  quality,  often  pecu- 
liarly limited  in  area,  most  marked  during  expiration,  and  can  be  felt  to  ter- 
minate in  a  sharp,  sudden  shock,  synchronous  with  the  impulse.  This  moit 
characteristic  of  physical  signs  is  pathognomonic  of  narrowing  of  the  mitnl 
orifice,  and  is  perhaps  the  only  instance  in  which  the  diagnosis  of  a  valvular 
lesion  can  bo  made  by  palpation  alone.  The  cardiac  impulse  is  felt  moit 
forcibly  in  the  lower  sternum  and  in  tlie  fourth  and  fifth  left  interspaces.  The 
impulse  is  felt  very  high  in  the  third  and  fourth  interspaces,  or  in  rare  ca«es 
even  in  the  second,  and  it  has  been  thought  that  in  the  latter  interspace  tht 
impulse  is  due  to  pulsation  of  tlie  auricle.  It  is  always  the  impulse  of  tlie 
conus  artiTiosus  of  the  right  ventricle:  even  in  the  most  extreme  grade?  of 
mitral  stenosis  there  is  never  such  tilting  forward  of  the  auricle  or  its  appen- 
dix as  would  enable  it  to  produce  an  impression  on  the  chest  wall. 

Pernissiun  gives  an  increase  in  the  cardiac  dulness  to  the  right  nf  the 
sternum  and  along  the  left  margin ;  not  usually  a  great  increase  l)eyond  tlie 
nipple  line,  exce))t  in  extreme  cases,  when  the  transverse  dulness  niav  nwh 
from  i)  cm.  beyond  the  right  margin  of  the  sternum  to  10  cm.  lx»yond  the 
nipple  line. 

Ausculiaiuiu. — To  the  inner  side  of  the  apex  beat,  often  in  a  very  limite*! 
region,  there  is  heard  a  rough,  viliratorj'  or  purring  murmur,  cumulative  "r 
crescendo  in  character,  which  terminates  abruptly  in  the  first  sound.  Bj 
combining  palpation  and  auscultation  the  jnirring  murmur  is  found  to  lie  ?vn- 
chronous  with  the  thrill  and  the  loud  shock  with  the  first  sound.  The  mur- 
mur is  auricular  systolic,  due  to  the  blood  passing  through  the  narrow  orifice. 
Some  have  thought  it  to  be  early  systolic  in  time,  but  the  majority  of  ob- 
servers hold  to  the  fornuT  view  with  Gairdner.  The  presystolic  murmur  may 
occupy  the  entire  period  of  the  diastole,  or  the  middle  or  only  the  latter  half. 
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^ponding  to  the  auricular  systole.  The  difference  may  sometimes  be 
j  between  the  first  and  second  portions  of  the  murmur,  when  it  occupies 
•ntire  time.  Often  there  is  a  peculiar  rumbling  or  echoing  quality,  which 
)me  instances  is  very  limited  and  may  be  heard  only  over  a  single  bell- 
B  of  the  stethoscope.  A  rumbling,  echoing  presystolic  murmur  at  the  apex 
»rd  in  some  cases  of  aortic  insufficiency  (Flint  murmur),  occasionally 
dherent  pericardium  with  great  dilatation  of  the  hearty  and  in  upward 
cation  of  the  organ. 

i  systolic  murmur  may  be  heard  at  the  apex  or  along  the  left  sternal 
er,  often  of  extreme  softness  and  audible  only  when  the  breath  is  held, 
etimes  the  systolic  murmur  is  loud  and  distinct  and  is  transmitted  to 
ixilla.  The  second  sound  in  the  second  left  interspace  is  loudly  accentu- 
,  and  often  reduplicated.  It  may  be  transmitted  far  to  the  left  and  be 
i  with  great  clearness  beyond  the  apex.  In  uncomplicated  cases  of  mitral 
wis  there  are  usually  no  murmurs  audible  at  the  aortic  region,  at  which 
the  second  sound  is  less  intense  than  at  the  pulmonary  area.    In  advanced 

at  the  lower  sternum  and  to  the  right  a  systolic  tricuspid  murmur  is 
times  heard.  Other  points  to  be  noted  are  the  following :  The  unusually. 
),  clear  first  sound  which  follows  the  presystolic  murmur,  the  cause  of 
\i  is  by  no  means  easy  to  explain.  It  can  scarcely  be  a  valvular  sound 
aced  chiefly  at  the  mitral  orifice,  since  it  may  be  heard  with  great  intensity 
ses  in  which  the  valves  are  rigid  and  calcified.  It  has  been  suggested  by 
I.  Sansom  and  others  that  it  is  a  loud  "snap"  of  the  tricuspid  valves 
d  by  the  powerful  contraction  of  the  greatly  hypertrophied  right  ven- 
.    Broadbent  thinks  it  may  be  due  to  the  abrujit  contraction  of  a  partially 

left  ventricle.  The  valvular  sound  may  be  audible  at  a  distance,  as  one 
it  the  bedside  of  the  patient  (Graves).  In  a  patient  I  saw  with  C.  J. 
*  the  first  sound  was  audible  six  feet,  by  measurement,  from  the  chest 

hese  physical  signs,  it  is  to  be  borne  in  mind,  are  characteristic  only 
e  stage  in  which  coni])ensation  is  maintained.  The  murmur  may  be 
almost  inaudible,  and  only  brought  out  after  exertion.  Finally  there 
4  a  period  in  which,  with  the  establishment  of  auricular  fibrillation,  the 
stolic  murmur  disappears  and  there  is  heard  in  the  apex  region  a  sharp 
sound,  or  sometimes  a  gallop  rhvthm.  The  marked  systolic  shock  may 
•esent  after  the  disappearance  of  the  thrill  and  the  characteristic  mur- 
Under  treatment,  with  ^^radual  recovery  of  compensation,  probably 
increasing  vigor  of  contraction  of  the  right  ventricle  and  left  auricle, 
jresystolic  murmnr  rea])j)ears.  In  eases  seen  at  this  stage  of  the  disease 
lature  of  the  valve  lesion  may  be  entirely  overlooked.  As  Mackenzie  and 
s  have  shown,  auricular  fibrillation  is  the  rule  in  the  arrhythmia  of 
il  stenosis. 

tenosis  of  the  mitral  vahe  may  for  years  be  efficiently  compensated  by 
yj)ertrophy  of  the  right  veniriele.  Many  persons  with  the  characteristic 
cal  signs  of  this  lesion  present  no  symptoms.  They  may  for  years  per- 
be  short  of  breath  on  going  upstairs,  but  arc  able  to  pass  through  the 
lary  duties  of  life  witlunit  discomfort.  The  pulse  is  smaller  in  volume 
normal,  and  very  often  irre.LMilar.  A  special  danger  of  this  stage  is  the 
ring  endocarditis.     Vegetations  may  be  whipped  off  into  the  circulation 


8S4  DISEASES    OF   THE    CIRCULATORY    SYSTEM        V 

and,  blocking  a  ct^rebral  vessel,  iimy  cmise  hemijilo^^'a  or  sfiha^a^  or  Idk 
This?,  unfortunately,  is  not  sin  uoeotninou  soquence  in  women.  PatiiniU  wtlh 
mitral  stenusis  may  survive  this  accitleut  for  an  imli'finitc  period,  A  wonum, 
above  sevonty  years  of  ajpc%  Hied  in  one  of  my  wards  at  the  Philadelphia  H<i* 
pital,  who  had  bii'en  in  the  ahnshoufie,  heniiplegic*  for  more  than  thirtv  yetf*.  I 
The  heart  presented  an  extreme  ^rade  of  njitral  stenosis  which  liad  proliabln 
existed  at  the  time  of  tbe  hemipletjic  attaek.  1 

Pressure  of  the  enlarged  auriele  on  the  left  recurrent  laryngeal  nem» 
causing  paralysis  of  the  vocal  cord  on  the  corresponding  side,  has  been  de 
Bcnbed  by  Ortner  and  by  Herrick.  It  is  a  point  to  be  liorne  in  mind^iitb 
diagnosit?  of  aneurii^m  of  the  arch  of  the  aorta  may  be  made.  On  the  otlit? 
hand,  Fetterolf  and  Norris  conclude  that  it  is  not  the  preggure  of  the  kit 
auricle  directly,  hut  the  squeezing  of  the  nerve  l>etwecn  the  pulmonary  luten 
and  the  aortic  arch,  and  tljot  the  paralysis  is  due  to  the  neuritis  so  cxcileA 

Failure  of  couifienHation  brings  in  its  trftin  the  group  of  symjitoim  t bicii 
have  tK'en  dii^cuisfted  under  cardiac  insuilicicncy.  Briefly  enumerated,  theysrr, 
Bapid  and  irregular  action  of  tljc  hearty  sbortnc^s  of  breath,  congb*  aipM  <if 
pulmonary  engorgement,  and  very  frequently  hemoptysis.  Attacks  of  tht*  1 
kind  may  recur  for  years.  Bronchitis  or  a  febrile  attack  may  cause  shor 
of  breath  or  slight  bluencjig.  Inlhininuitory  afTt'ctiona  of  tlie  lungs  or  plcon 
seriously  disturb  the  right  heart,  and  these  patients  stand  pneunumla  tiiyl 
badly.  Many,  perhaps  a  majority  of,  caseg  of  mitral  stenosis  do  not  htf^ 
dropsy.  The  liver  may  l)e  greatly  enlarged,  and  in  the  late  stag^  usciteiii 
n*it  uncomnion,  partieularly  in  children.  General  anasarca  h  most  fri>]nf»lv? 
met  with  in  those  cases  in  which  there  is  sceoudary  narrowing  of  the  tricuspul 
orifice  (Broadbent). 

TRTCUSPTD   VAU^    DISEASE 

Tricuspid  Hegnrgitation,— Occasionally  this  rcsultB  from  acute  or  chmnif] 
endocarditis  witli  puckering;  more  commonly  the  condition  is  one  of  tc1»' 
tive  insut^ieieney,  and  is  secondary  to  lesions  of  the  valves  on  the  left  iik\ 
particularly  of  the  mitral.     It  is  met  with  also  in  all  conditions  nf  Ihc  Itt 
which  cause  obstruction  to  the  circulatitm,  such  as  cirrhosis  and  eaiphy 
particularly  in  combination  with  cbroue  hroncbitis.     The  symptoms  are  tWl 
of  obstruction  in  the  lesser  circulation  with  venous  congestion  in  the  gyetepcj 
veins,  such  as  has  already  bam  described  in  connection  with  mitml  ififofr] 
ciency.    The  signs  of  this  condition  are: 

(a)  Systolic  regorgitation  of  the  Idood  into  the  right  auricle  afld  llr 
transmission  of  the  pulse  wave  into  the  veins  of  the  neck.  If  the  regurfi>* 
tion  is  pliglit  or  the  contraction  of  the  ventricle  is  feeble  there  may  be  PJ 
venous  t!irohl)ing,  hut  in  other  cases  there  is  marked  systolic  pulsation  in  ^l 
cervical  veins.  That  in  the  right  jugular  is  more  forcible  than  that  in  ^\ 
left.  It  may  he  seen  both  in  the  internal  and  the  eitternal  vein,  ijafticolirhj 
in  the  latter.  Marked  pulsation  in  these  veins  occurs  only  when  thi?  Tilw^j 
guarding  them  become  incompetent.  Slight  oscillations  are  by  no  rii#Aaiv^| 
common,  even  wiren  the  valves  are  intact.  The  distention  is  sf^metimc*  cW^j 
nious.  particularly  in  the  act  of  coughing,  when  the  right  jugular  at  U»^  W<^] 
of  the  neck  may  stand  out,  forming  an  extraor<hnarily  prominent  ovoid  i 
Occasionally  the  refurgitant  pulse  wave  may  b^  widely  transmittetl  «wlk| 
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en  in  the  subclavian  and  axillary  veins,  and  even  in  the  subcutaneous  veins 
er  the  shoulder,  or  in  the  superficial  mammary  veins. 

Regurgitant  pulsation  through  the  tricuspid  orifice  may  be  transmitted 

the  inferior  cava,  and  so  to  the  hepatic  veins,  causing  a  systolic  distention 
the  liver.  This  is  best  appreciated  by  bimanual  palpation,  placing  one  hand 
er  the  fifth  and  sixth  costal  cartilages  and  the  other  in  the  lateral  region 

the  liver  in  the  mid-axillary  line.    The  rhythmical  expansile  pulsation  may 

readily  distinguished,  as  a  rule,  from  the  systolic  depression  of  the  liver 
le  to  communicated  pulsation  from  the  left  ventricle. 

(b)  The  second  important  sign  of  tricuspid  regurgitation  is  the  occur- 
ice  of  a  systolic  murmur  of  maximum  intensity  in  the  lower  sternum.  It 
usually  a  soft,  low  murmur,  often  to  be  distinguished  from  a  coexisting 
tral  murmur  by  differences  in  quality  and  pitch,  and  may  be  heard  to  the 
:ht  as  far  as  the  axilla.    Sometimes  it  is  very  limited  in  its  distribution. 

Together  these  two  signs  positively  indicate  tricuspid  regurgitation.  In 
lition,  the  percussion  usually  shows  increase  in  the  area  of  dulness  to  t)ie 
ht  of  the  sternum,  and  the  impulse  in  the  lower  sternal  region  is  forcible, 
the  great  majority  of  cases  the  symptoms  are  thosS  of  the  associated  lesions, 
cirrhosis  of  the  lung  and  in  chronic  emphysema  the  failure  of  compensation 
the  right  ventricle  with  insufficiency  of  the  tricuspid  not  infrequently  leads 
fier  to  acute  asystole  or  to  gradual  failure  with  cardiac  dropsy. 
Irioiifpid  Stenosis. — ^The  condition  is  rare  both  clinically  and  anatomi- 
ly,  and  it  is  not  often  recognized  during  life.  Of  26,000  medical  admissions 
the  Johns  Hopkins  Hospital  there  were  only  8  with  either  clinical  or  post 
rtem  diagnosis  of  this  condition ;  and  in  a  total  of  3,500  autopsies,  only  5 
*s  were  found,  all  in  females.    Of  a  total  of  195  collected  cases,  there  were 

females,  38  males,  16  sex  unknown.  In  a  majority  of  the  cases — 104 — ^the 
ral  and  tricuspid  were  affected  together,  in  14  the  tricuspid  alone,  in  64 
tricuspid  and  aortic.  A  definite  history  of  rheumatism  was  present  in  only 
cases  (Futcher). 

The  diagnosis  is  not  often  made;  extreme  cyanosis  and  dyspncea  are 
imon,  and  toward  the  end  the  ordinary  signs  of  cardiac  failure.     Among 

important  physical  signs  are  presystolic  pulsation  in  the  jugular  veins 
I  in  the  enlarged  liver.  A  presystolic  thrill  may  be  felt  at  the  tricuspid 
&  with  a  marked  systolic  shock.  The  cardiac  dulness  is  greatly  increased 
the  right,  a  rumbling  presystolic  murmur  may  be  present  over  the  lower 
•num  with  an  extension  to  the  right  border.  This,  with  a  very  snappy 
t  sound,  great  increase  of  dulness  to  the  right,  and  chronic  breathless- 
s  with  cyanosis,  are  the  important  features. 

PULMONARY   VALVE   DISEASE 

MuBKURS  in  the  region  of  the  pulmonary  valves  are  extremely  common ; 
ons  of  the  valves  are  exceedingly  rare.  Balfour  has  well  called  the  pul- 
nic  area  the  region  of  auscultatory  romance.  A  systolic  murmur  is  heard 
e  under  many  conditions — (1)  very  often  in  health,  in  thin  chested  per- 
is, particularly  in  children,  during  expiration  and  in  the  recumbent  pos- 
e;  (2)  when  the  heart  is  acting  rapidly,  as  in  fever  and  after  exertion; 
)  it  is  a  favorite  situation  of  the  cardio-respiratory  luurjnur;  (4)  in  anaemiQ 
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states;  and  (5),  ns  mentioned  previously,  the  gyBtolic  murmur  of  mitral  in- 
sufficiency may  be  transmitted  along  the  left  sternal  margin.  Actual  lesioM 
of  the  valves  of  the  j)ulnionary  artery  arc  rare. 

Stenosis  is  almost  invariably  a  congenital  anomaly.  It  constitutes  one 
of  the  most  important  of  the  congenital  cardiac  affections.  The  Talve  Kf 
ments  are  usually  united,  leaving  a  small,  narrow  orifice.  In  adults  cutt 
occasionally  occur.  The  congenital  lesion  is  commonly  associated  with  patency 
of  the  ductus  Botalli  and  imperfection  of  the  ventricular  septum.  There 
may  also  be  tricuspid  stenosis.  Acute  endocarditis  not  infrequently  ttticb 
the  sclerotic  valves. 

The  physical  signs  are  extremely  uncertain.  There  may  be  a  systolic  mm* 
mur  with  a  thrill  heard  best  to  the  left  of  the  sternum  in  the  second  inte^ 
costal  space.  This  murmur  may  be  very  like  a  murmur  of  aortic  stenosis,  tat 
is  not  transmitted  into  the  vessels.  Naturally  the  pulmonary  second  sound  is 
weak  or  obliterated,  or  may  be  replaced  by  a  diastolic  murmur.  Usually  there 
is  hypertrophy  of  the  right  heart. 

Pulmonary  Insufficiency. — This  rare  afTection  is  occasionally  due  to  con- 
genital malformation,  particularly  fusion  of  two  of  the  segments.  It  is  awne- 
times  present,  as  Bramwell  has  shown^  in  cases  of  malignant  endocarditii 
Barie  has  collected  58  cases. 

The  physical  signs  are  those  of  regurgitation  into  the  right  ventricle, 
but,  as  a  rule,  it  is  difficult  to  differentiate  the  murmur  from  that  of  toftic 
insufficiency,  though*  the  maximum  intensity  may  be  in  the  pulmonary  irei* 
The  absence  of  the  vascular  features  of  aortic  insufficiency  is  the  most  flip- 
gestive  feature.  Both  Gibson  and  Graham  Steell  have  called  attention  to  the 
possibility  of  leakage  through  these  valves  in  cades  of  great  increase  of  pres- 
sure in  the  pulmonary  artery,  and  to  a  soft  diastolic  murmur  heard  under  thcf" 
circumstances,  which  Steell  calls  "the  murmur  of  high  pressure  in  the  pul- 
monary artery." 

COMBINED    VALVULAR   LESIONS 

Valvular  lesions  are  seldom  single  or  pure;  combined  lesions  are  moie 
common.  This  is  particularly  the  case  in  congenital  disease.  In  young  chil- 
dren mitral  and  aortic  lesions,  the  result  of  rheumatic  fever,  are  common. 
Pure  mitral  insufficiency  and  pure  mitral  stenosis  may  exist  for  years,  i»ui 
in  time  the  tricuspid  becoinos  involved,  at  first  in  sclerosis  and  later  narrow- 
ing of  the  orifice.  Aortic  valve  lesions  are  more  commonly  uncombined  tliin 
mitral  lesions.  The  added  lesion  may  be  hurtful  or  helpful.  The  stenw* 
which  so  often  accompanies  the  endocarditic  variety  may  lesson  the  re<nir;.'J- 
tation  in  aortic  insufficiency;  and  a  progressive  narrowing  of  the  mitral  orifiw 
may  bt*  ])eneficial  in  mitral  regurgitation. 

Prognosis  in  Valvular  Disease. — The  question  is  entirely  one  of  elTicient 
compensation.  So  long  as  this  is  maintained  the  patient  may  suffer  no  incon- 
venience, and  even  with  the  most  serious  forms  of  valve  lesion  the  function 
of  the  heart  may  l)e  little,  if  at  all,  disturbed. 

Practitioners  who  are  not  adepts  in  auscultation  and  feel  unable  to  esti- 
mate the  value  of  the  various  heart  murmurs  should  rememl)or  that  the  best 
judgment  of  the  conditions  may  be  gathered  from  inspection  and  palpation. 
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ith  an  apex  beat  in  the  normal  situation  and  regular  in  rhythm  the  ausculta- 
ry  phenomena  may  be  practically  disregarded. 

A  murmur  per  se  is  of  little  or  no  moment  in  determining  the  prognosis 

any  given  case.  There  is  a  large  group  of  patients  who  present  no  other 
mptoms  than  a  systolic  murmur  heard  over  the  body  of  the  heart,  or  over 
e  apex,  in  whom  the  left  ventricle  is  not  hypertrophied,  the  heart  rhythm 
normal,  and  who  may  not  have  had  rheumatism.  Indeed,  the  condition  is 
cidentally  discovered,  often  during  examination  for  life  insurance.  Among 
B  conditions  influencing  prognosis  are : 

(fl)  Age. — Children  under  ten  are  bad  subjects.  Compensation  is  well 
ected,  and  they  are  free  from  many  of  the  influences  which  disturb  com- 
asation  in  adults.  The  coronary  arteries  are  healthy,  and  nutrition  of  the 
irt  muscle  can  be  readily  maintained.  Yet,  in  spite  of  this,  the  outlook  in 
diac  lesions  developing  in  very  young  children  is  usually  bad.  One  reason 
that  the  valve  lesion  itself  is  apt  to  be  rapidly  progressive,  and  the  limit  of 
diac  reserve  force  is  in  such  cases  early  reached.  There  seems  to  be  pro- 
tionately  a  greater  degree  of  hypertrophy  and  dilatation.  Among  other 
ses  of  the  risks  of  this  period  are  to  be  mentioned  insufficient  food  in  the 
rer  classes,  the  recurrence  of  rheumatic  attacks,  and  the  existence  of  peri- 
3ial  adhesions.     The  outlook  in  a  child  who  can  be  carefully  supervised 

prevented  from  damaging  himself  by  overexertion  is  naturally  better  than 
)ne  who  is  constantly  overtasking  his  muscles.  The  valvular  lesions  which 
ir  at,  or  subsequent  to,  the  period  of  puberty  are  more  likely  to  be  per- 
lently  and  efficiently  compensated.  Sudden  death  from  heart  disease  is 
f  rare  in  children. 

(b)  Sex. — Women  bear  valve  lesions,  as  a  rule,  better  than  men,  owing 
tly  to  the  fact  that  they  live  quieter  lives,  partly  to  the  less  common  in- 

■  ement  of  the  coronary  arteries,  and  to  the  greater  frequency  of  mitral 
DBS.     Pregnancy  and  parturition  arc  disturbing  factors,  but  are,  I  think, 
serious  than  some  writers  would  have  us  believe. 

(c)  Valve  Affected. — The  relative  prognosis  of  the  different  valve  le- 
is  is  very  difficult  to  estimate.  Each  case  must,  therefore,  be  judged  on  its 
I  merits.  Aortic  insufficiency  is  unquestionably  the  most  serious;  yet  for 
PS  it  may  be  perfectly  compensated.    Favorable  circumstances  in  any  case 

the  moderate  grade  of  hyjiertrophy  and  dilatation,  the  absence  of  all 
iptoms  of  cardiac  distress,  and  the  absence  of  extensive  arterio-sclerosis 
.  of  angina.  The  prognosis  rests  in  reality  with  tlie  condition  of  the 
)nary  arteries.     Rheumatic  lesions  of  the  valves,  inducing  insufficiency, 

less  apt  to  be  associated  with  endarteritis  at  the  root  of  the  aorta ;  and 
meh  cases  the  coronary  arteries  may  escape  for  years.  On  the  other  hand, 
in  the  aortic  insufficiency  is  only  a  part  of  an  extensive  arterio-sclerosis  at 
root  of  the  aorta,  the  coronary  arteries  are  almost  invariably  involved,  and 

outlook  in  such  cases  is  much  more  serious.  Sudden  death  is  not  un- 
imon,  either  from  iieiiie  dihitation  during  some  exertion,  or,  more  fre- 
ntly,  from  blocking  of  one  of  tlie  branches  of  the  coronary  arteries.  The 
ility  of  this  form  to  bo  associated  with  angina  pectoris  also  adds  to  its 
jrity.  Aortic  stenosis  is  a  comparatively  rare  lesion,  most  commonly  met 
1  in  middle  aged  or  elderly  men,  and  is,  as  a  rule,  well  compensated.  In 
adbent's  series  of  cases,  in  which  auto])sy  showed  definite  aortic  narrowing, 
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forty  years   was   ilie  average  a<^e  at   death,  and  the  oldest  was  l»ut  fifty- 
three. 

In  mitral  lesions  the  outlook  on  the  whole  is  much  more  favorable  thin 
in  aortic  insufficiency.  Mitral  insufficiency,  when  well  compensated,  canies 
with  it  a  better  prognosis  than  mitral  stenosis.  Except  aortic  stenosis,  it  is 
the  only  lesion  commonly  met  with  in  patients  over  three-score  years.  It 
must  be  borne  in  mind  that  the  cases  which  last  the  longest  are  those  in  which 
the  valve  orifice  is  more  or  less  narrowed,  as  w^ell  as  incompetent.  There  is, 
in  reality,  no  valve  lesion  so  poorly  compensated  and  so  rapidly  fatal  as  that 
in  which  the  mitral  segments  are  gradually  curled  and  puckered  until  they 
form  a  narrow  strip  around  a  wide  mitral  ring — a  condition  specially  seen  in 
children.  There  are  many  cases  of  mitral  insufficiency  in  which  the  delect 
is  thoroughly  balanced  for  thirty  or  even  forty  years,  without  distress  or 
inconvenience.  Even  with  great  hypertrophy  and  the  apex  beat  almost  in 
the  mid-axillary  line,  there  may  be  little  or  no  distress,  and  the  compensation 
may  be  most  effective.  Women  may  pass  safely  through  repeated  pregnancies, 
though  here  they  are  liable  to  accidents  associated  with  the  severe  strain.  1 
have  had  under  observation  for  many  years  a  patient  who  had  her  first  attid[ 
of  rheumatism  at  the  age  of  fifteen,  when  she  already  had  a  well  marked  mitral 
murmur.  She  first  came  under  my  observation  over  thirty  years  ago,  with 
signs  of  hypertrophy  of  the  left  ventricle  and  a  loud  systolic  murmur.  She 
has  lived  a  very  active  life,  has  been  unusually  vigorous,  has  borne  eleven 
children,  and  has  passed  through  three  subsequent  attacks  of  rheumatism. 
The  loud  mitral  systolic  murmur  persists,  but  she  is  very  well,  only  a  little 
short  of  breath  on  exertion. 

In  mitral  stenosis  the  prognosis  is  usually  regarded  as  leas  favorable.  My 
own  experience  has  led  me,  how(?ver,  to  place  this  lesion  almost  cm  a  lereL 
particularly  in  women,  with  the  mitral  insufficiency.  It  is  found  very  often 
in  persons  in  perfect  health,  who  have  had  neither  palpitation  nor  signs  of 
heart-failure,  and  who  have  lived  lal)orious  lives.  The  figures  given,  too,  hy 
Broadbent  indicate  that  the  date  of  <leath  in  mitral  stenosis  is  comparatiTely 
advanced.  Of  53  cases  abstracted  from  the  post  mortem  records  of  St. 
Mary's  Hospital,  thirty  three  was  the  age  for  males,  and  thirty  seven  or  thirty 
eight  for  females.  These  women,  too,  j^ass  through  repeated  pregnancies  with 
safety.  There  are,  of  course,  those  too  comiiHm  accidents,  the  result  of  cerebral 
embolism,  which  are  more  likely  to  occur  in  this  than  in  other  forms. 

Hard  and  fast  lines  can  not  be  drawn  in  the  question  of  prognosis  in 
valvular  disease.  Every  case  must  Ik?  ju(l<red  separately,  and  all  the  circum- 
stances carefully  balanced.  TIktc  is  no  (juestion  which  requires  greater  ex- 
perience an<l  more  mature  ju<l«xment,  and  even  the  most  experienced  are  some- 
times at  fault. 

The  following  conditions  justify  a  favorable  prognosis:  Good  general 
health  and  good  habits;  no  exceptional  liability  to  rheumatic  or  catarrhal 
affections;  origin  of  the  valvular  lesion  independently  of  degeneration;  exis- 
tence of  the  valvular  lesion  without  change  for  over  three  years;  sound  ven- 
tricles, of  moderate  frequency,  and  general  regularity  of  action;  sound  ir- 
teries,  with  a  normal  amount  of  blond  and  tension  in  the  smaller  vessels;  and, 
lastly,  freedom  from  ])ulnionary,  hepatic,  and  renal  congestion. 

Treatment  of  Valvular  Lesions. — (a)  Stage  of  Compensation.— Medici- 
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treatment  at  this  period  is  not  necessary  and  is  often  hurtful.  A  very 
non  error  is  to  administer  cardiac  drugs,  such  as  digitalis,  on  the  discov- 
)f  a  murmur  or  of  hypertrophy.  If  the  lesion  has  been  found  accidental- 
:  may  be  best  not  to  tell  the  patient,  but  rather  an  intimate  friend.  Often 
necessary,  however,  to  be  perfectly  frank  in  order  that  the  patient  may 
certain  preventive  measures.  He  should  lead  a  quiet,  regulated,  orderly 
free  from  excitement  and  worry,  and  the  risk  of  sudden  death  makes  it 
irative  that  the  patient  suffering  from  aortic  disease  should  be  specially 
led  against  overexertion  and  hurry.  An  ordinary  wholesome  diet  in  mod- 
j  quantities. should  be  taken;  tobacco  may  be  allowed  in  moderation,  but 
olants  should  be  interdicted  or  used  in  very  small  amount.  Exercise 
Id  be  regulated  entirely  by  the  feelings  of  the  patient.  So  long  as  no 
iac  distress  or  palpitation  follows,  moderate  exercise  will  prove  very  bene- 
l.  The  skin  should  be  kept  active  by  a  daily  bath.  Hot  baths  should  be 
led  and  the  Turkish  bath  should  be  interdicted.  In  the  case  of  full- 
led,  somewhat  corpulent  individuals,  an  occasional  saline  purge  should  be 
tt.  Patients  with  valvular  lesions  should  not  go  into  very  high  altitudes, 
act  of  coition  has  serious  risks,  particularly  in  aortic  insufficiency.  Know- 
hat  the  causes  which  most  surely  and  powerfully  disturb  the  compensation 
)verexertion,  mental  worry,  and  malnutrition,  the  physician  should  give 
ble  instructions  in  each  case.  As  it  is  always  better  to  have  the  coopera- 
of  an  intelligent  patient,  he  should,  as  a  rule,  be  told  of  the  condition, 
in  this  matter  the  physician  must  be  guided  by  circumstances,  and  there 
lases  in  which  reticence  is  the  wiser  policy. 

h)  Stage  of  Broken  Compkxsatton. — The  break  may  be  immediate  and 
,  as  when  sudden  death  results  from  acute  dilatation  or  from  blocking  of 
inch  of  the  coronary  artery,  or  it  may  be  gradual.  Among  the  first  indi- 
ns  are  shortness  of  breath  on  exertion  or  attacks  of  nocturnal  dyspnopa. 
e  are  often  associated  with  im])aired  nutrition,  particularly  with  anaemia, 
I  course  of  iron  or  change  of  air  may  suffice  to  relieve  the  sjrmptoms. 
rregularity  of  the  action  of  the  heart  can  not  always  be  termed  an  in- 
ion  of  failing  compensation,  particularly  in  instances  of  mitral  disease. 
18  greater  significance  in  aortic  lesions.  Serious  failure  of  compensation 
dicated  by  signs  of  dilatation  of  the  heart,  marked  cyanosis,  the  gallop 
im,  or  various  forms  of  arrhythmia,  with  or  without  the  existence  of 
By.  Under  these  circumstances  tlie  same  measures  are  to  be  carried  out 
•e  indicated  under  treatment  in  cardiac  insufficiencv. 
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1.     ANEURISM    OF    THE    HEART 

nenrism  of  a  valve  results  from  acute  endocarditis,  which  produces  soft- 
^  or  erosion  and  may  lead  either  to  perforation  of  the  segment  or  to 
ual  dilatation  of  a  limited  area  under  the  influence  of  the  blood  pressure, 
aneurisms  are  usually  splioroidnl  and  project  from  the  ventricular  face 
sigmoid  valv(\  Tliey  arc  uiuch  less  common  on  the  mitral  segments. 
"  frcHjuently  rupture  and  produce  extensive  destructi(m  and  incompetency 
le  valves. 
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Aneurism  of  the  walls  results  from  the  weakening  induced  by  chronic 
myocarditis,  or  occasionally  it  follows  acute  mural  endocarditis,  which  more 
commonly,  however,  leads  to  perforation.     It  has  followed  a  stab  wound,  i 
gumma  of  the  ventricle,  and,  according  to  some  authors,  pericardial  adhe*i»ns. 
The  left  ventricle  near  the  apex  is  usually  the  seat,  this  being  the  sitnatioo 
in  which  fibrous  degeneration  is  most  common.     Fifty  nine  of  the  60  ewe? 
collected  by  JjCgg  were  situated  here.     In  the  early  stages  the  anterior  will 
of  the  ventricle,  near  the  septum,  sometimes  even  the  septum  itself,  is  sli^itlv 
dilated,  the  endocardium  opaque,  and  the  muscular  tissue  sclerotic.    In  i 
more  advanced  stage  the  dilatation  is  pronounced  and  layers  of  thrombi  occupy 
the  sac.     Ultimately  a  large  rounded  tumor  may  project  from  the  ventrick 
and  may  attain  a  size  equal  to  that  of  the  heart.    Occasionally  the  aneurism 
is  sacculated  and  communicates  with  the  ventricle  through  a  very  small  orifiw.     1 
The  sac  may  be  double,  as  in  the  cases  of  Janeway  and  Sailer.    In  the  rauscnm 
of  Guy^s  Hospital  there  is  a  specimen  showing  the  wall  of  the  ventricle  cor- 
ered  with  aneurismal  bulgings.     Rupture  occurred  in  7  of  the  90  cases  col- 
lected by  Legg. 

The  S3miptoms  produced  by  aneurism  of  the  heart  are  indefinite.  Occa- 
sionally there  is  marked  bulging  in  the  apex  region  and  the  tumor  miy 
perforate  the  chest  wall.  In  mitral  stenosis  the  right  ventricle  may  bulge 
and  produce  a  visible  pulsating  tumor  below  the  left  costal  border,  which  I 
have  known  to  be  mistaken  for  cardiac  aneurism.  When  the  sac  is  large  and 
produces  pressure  upon  the  heart  itself,  there  may  be  a  marked  disproportion 
between  the  strong  cardiac  impulse  and  the  feeble  pulsation  in  the  peripheral 
arteries. 

2.     RUPTURE    OF    THE   HEART 

This  rare  event  is  usually  associated  with  fatty  infiltration  or  degenera- 
tion of  the  heart-muscle.     In  some  instances  acute  softening  in  consequence 
of  embolism  of  a  branch  of  the  coronary  artery,  suppurative  myocarditis,  or 
a  gummatous  growth  has  l)een  the  cause.     Of  100  cases  collected  by  Qrwin, 
fatty  degeneration  was  noted  in  77.     Two  thirds  of  the  patients  were  over 
sixty  years  of  age.     It  may  occur  in  infants.     Schaps  reports  a  ease  in  an 
infant  of  four  months  associated  with  an  embolic  infarct  of  the  left  ventricle. 
Harvey,  in  his  second  letter  to  Kiolan  (1G49),  described  the  case  of  Sir  Rob- 
ert Darcy,  who  had  distressing  pain  in  the  chest  and  syncopal  attacks  witk 
suffocation,  and  finally  cachexia  and  dropsy.     Death  occurred  in  one  of  the 
paroxysms.     The  wall  of  the  left  ventricle  of  the  heart  was  ruptured,  **haT- 
ing  a  rent  in  it  of  size  sufTieient  to  admit  any  of  my  fingers,  although  the  wall 
itself  appeared  sullleiently  thick  and  strong." 

The  rent  may  occur  in  any  of  the  chambers,  but  is  found  most  frequently 
in  the  left  ventricle  on  the  anterior  wall,  not  far  from  the  Beptum.  The 
accident  usually  takes  place  during  exertion.  There  may  be  no  preliminiTt 
symptoms,  but  without  any  warning  the  patient  may  fall  and  die  in  a  few 
moments.  Sudden  death  occurred  in  71  per  cent,  of  Quain's  cases.  In  other 
instances  there  may  be  in  the  cardiac  region  a  sense  of  anguish  and  suflfoc*- 
tion,  and  life  may  be  ])n)longed  for  several  hours.  In  a  Montreal  case,  which 
I  examined,  the  patient  walked  up  a  steep  hill  after  the  onset  of  the  symptoms. 
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id  lived  for  thirteen  hours.  A  case  is  on  record  in  which  the  patient  lived 
r  eleven  days. 

3.     NEW    GROWTHS    AND   PARASITES 

Tubercle  and  syphilis  have  already  been  considered.  Primary  cancer  or 
rcoma  is  extremely  rare.  Secondary  tumors  may  be  single  or  multiple,  and 
3  usually  unattended  with  symptoms,  even  when  the  disease  is  "most  exten- 
e.  In  one  case  I  found  in  the  wall  of  the  right  ventricle  a  mass  which 
rolved  the  anterior  segment  of  the  tricuspid  valve  and  partly  bloqked  the 
fice.  The  surface  was  eroded  and  there  were  numerous  cancerous  emboli 
the  pulmonary  artery.  In  another  instance  the  heart  was  greatly  enlarged, 
ing  to  the  presence  of  innumerable  masses  of  colloid  cancer  the  size  of 
irries.  The  mediastinal  sarcoma  may  penetrate  the  heart,  though  it  is 
larkable  how  extensive  the  disease  of  the  mediastinal  glands  may  be 
hout  involvement  of  the  heart  or  vessels. 

Cysts  in  the  heart  are  rare.    They  are  found  in  different  parts,  and  are 
?d  either  with  a  brownish  or  a  clear  fluid.    Blood  cysts  occasionally  occur. 
The  parasites  have  been  discussed  under  the  appropriate  section,  but  it 
y  be  mentioned  here  that  both  the  cysticercus  celluloses  and  the  echinococcus 
ts  occur  occasionally. 

4.     WOUNDS    AND    FOREIGN    BODIES 

Wounds  of  the  heart  may  be  caused  by  external  injuries,  as  stabs  and 
let  wounds,  by  foreign  bodies  passing  from  the  gullet  or  oesophagus,  or  by 
icture  for  therapeutic  purposes. 

(a)  Bullet  wounds  of  the  heart  are  common.  Recovery  may  take  place, 
1  bullets  have  been  found  encysted  in  the  organ.  Stab  wounds  are  still 
re  common.  A  medical  student,  while  on  a  spree,  passed  a  pin  into  his 
rt.  The  pericardium  was  opened,  and  the  head  of  the  pin  was  found  out- 
e  of  the  right  ventricle.  It  was  grasped  and  an  attempt  made  to  remove 
but  it  was  withdrawn  into  the  heart  and,  it  is  said,  caused  the  patient  no 
ther  trouble  (Moxon).  In  recent  stab  wounds  the  practice  now  is  to 
)08e  the  heart  and  attempt  to  suture  the  wound.  The  results  have  been 
igressively  improving.  In  a  cnso  of  stab  wound  Pagenstecher  tied  the  left 
onary  artery,  which  had  been  divided. 

(6)  Hysterical  girls  sometimes  swallow  pins  and  needles,  which,  passing 
ough  the  a»sophagus  and  stomach,  are  found  in  various  parts  of  the  body, 
remarkable  case  is  reported  by  Allen  J.  Smith  of  a  girl  from  whom  several 
:en  needles  and  pins  were  removed,  chiefly  from  subcutaneous  al)seesses. 
reral  years  later  she  devel()j)ed  symptoms  of  chronic  heart  disease.  At  the 
ft  mortem  needles  were  found  in  the  tissues  of  the  adherent  pericardium, 
1  l)etween  thirty  and  forty  were  embedded  in  the  thickened  pleural  mem- 
nes  of  the  left  side. 

(c)  Puncture  of  tin*  heart  (cardioeentesis)  has  l)een  recommended  as  a 
•rapeutic  ]>roe('(lure,  as  in  chloroforni  narcosis,  and  experimental  evidence 
5  \yeen  \mn\<ih\  fnrward  1)V  1».  A.  Watson  in  favor  of  the  ojM»ration.  He 
rises  abstraction  of  l)l()od  in  combination  with  tbe  puncture — eardioeentesis. 
ic  proceeding  is  not  witliout  risk.     1  hemorrhage  may  take  place  from  the 
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puncture,  though  it  is  not  often  extensive.  Sloane  has  recently  urged  iU  lue 
in  all  cases  of  asphyxia  and  in  suffocation  by  drowning  and  from  coal  giL 
The  successful  case  which  he  reports  illustrates  forcibly  its  stimulating  actioL 

VL    CONGENITAL   AFFECTIONS   OF  THE  HEABT 

These  have  only  a  limited  clinical  interest,  as  in  a  large  profmrtion  of  the 
cases  the  anomaly  is  not  compatible  with  life,  and  in  others  nothing  can  be 
done  to  remedy  the  defect  or  even  to  relieve  the  symptoms. 

The  congenital  affections  result  from  interruption  of  the  normal  couwe 
of  development  or  from  inflammatory  processes — endocarditis;  sometimes 
from  a  combination  of  both. 

General  Anomalies. — Of  general  anomalies  of  development  the  following: 
conditions  may  be  mentioned:  Acardia,  absence  of  the  heart,  which  has 
been  met  with  in  the  monstrosity  known  by  the  same  name;  double  heart, 
which  has  occasionally  been  found  in  extreme  grades  of  fetal  deformity: 
dextrocardia,  in  which  the  heart  is  on  the  right  side,  either  alone  or  as  part 
of  a  general  transportation  of  the  viscera ;  ectopia  cordis,  a  condition  associateil 
with  fission  of  the  chest  wall  and  of  the  abdomen.  The  heart  may  he  wtu- 
ated  in  tlie  cervical,  pectoral,  or  abdominal  regions.  Except  in  the  abdominal 
variety,  the  condition  is  very  rarely  compatible  with  extra-uterine  life.  Occa- 
sionally, as  in  a  case  reported  l)y  Jlolt,  the  child  lives  for  some  months,  an'l 
the  heart  may  be  seen  and  felt  beating  beneath  the  skin  in  the  epigastric 
region.    This  infant  was  five  months  old  at  the  date  of  examination. 

Anomalies  of  the  Cardiac  Septa. — The  septa  of  both  auricles  and  ventricle? 
may  be  defective,  in  which  case  the  heart  consists  of  but  two  chambers, 
the  cor  biloculare  or  rej)tilian  heart.  In  the  septum  of  the  auricles  there  is 
a  very  common  defect,  owing  to  the  fact  that  the  membrane  closing  the  fora- 
men ovale  has  failed  at  one  j)oint  to  become  attached  to  the  ring,  and  Icavf' 
a  valvular  slit  which  nuiy  be  large  enough  to  admit  the  handle  of  a  scalp  I. 
Neither  this  nor  the  small  cribriform  ])erforations  of  the  membrane  are  of 
any  significance. 

The  foramen  ovale  may  be  patent  without  a  trace  of  membrane  closins 
it.  In  some  instances  this  exists  with  other  serious  defects,  such  as  stenofis 
of  the  pulmonary  artery,  or  imperfection  of  the  ventricular  septum.  In 
others  the  })atent  foramen  ovale  is  the  only  anomaly,  and  in  many  instancf? 
it  does  not  a])])ear  to  have  caused  any  embarrassment,  as  the  condition  has 
l)ei'n  found  in  ])ersnns  who  have  died  of  various  affections.  The  ventricular 
septum  may  be  absent,  the  condition  known  as  trilocular  heart.  Much  more 
frecpiently  there  is  a  small  defect  in  the  upper  portion  of  the  septum,  either 
in  the  situation  of  the  membranous  portion  known  as  the  "undefended  space*' 
or  in  the  re«:ion  situated  just  anterior  to  this.  The  anomaly  is  very  frequently 
associated  with  narrowing  of  the  ])iilmonary  orifice  or  of  the  conus  arteriosus 
of  the  right  ventricle. 

Apart  from  tlie  instances  in  association  with  narrowing  of  the  orifice  of 
the  ]nilnionary  arti-ry,  or  of  the  conus,  tlu  re  are  castas  in  which  defect  of  the 
nitMubranous  septum  is  tbe  only  lesion,  a  condition  not  incompatible  with 
long  and  fairly  aetive  life.  Tlie  late  Proffssor  Hnwks  of  the  «lohns  Hopkins 
I'niversity  knew  from  early  manhood  that  he  had  heart  trouble,  but  he  ac- 


CONGENITAL   AFFECTIONS   OP   THE   HEART  833 

bed  an  extraordinary  amount  of  work,  and  lived  to  be  about  GO.  Im- 
septum  was  the  only  lesion.  The  physical  signs  are  fairly  distinctive, 
;ually  some  enlargement  of  the  heart,  and  a  murmur  first  described 
er  in  the  following  terms:  "It  is  a  loud  murmur,  audible  over  a 
rea,  and,  commencing  with  systole,  is  prolonged  so  as  to  cover  the 
tic-tac.  It  has  its  maximum,  not  at  the  base  to  the  right,  as  in  aortic 
,  or  to  the  left,  as  in  pulmonary  stenosis,  but  at  the  upper  third  of 
cordial  region.  It  is  central,  like  the  septum,  and  from  this  central 
T^dually  diminishes  in  intensity  in  every  direction.  The  murmur 
t  vary  at  any  time,  and  it  is  not  conducted  into  the  vessels.^^    In  sev- 

my  cases  there  has  been  a  distinct  systolic  intensification  of  this 
ntinuous  murmur. 
malies  and  Lesions  of  the  Valves. — Numerical  anomalies  of  the  valves 

uncommon.  The  semilunar  segments  at  the  arterial  orifices  are  not 
ently  increased  or  diminished  in  number.  Supernumerary  segments 
re  frequent  in  the  pulmonary  artery  than  in  the  aorta.  Four,  or 
les  five,  valves  have  been  found.  The  segments  may  be  of  equal  size, 
a  rule,  the  suj)ernunierary  valve  is  small. 
ead  of  three  there  may  be  only  two  semilunar  valves,  or,  as  it  is 

tlie  bicuspid  condition.  In  my  experience  this  is  more  frequent  in 
tic  valve.     Of  21  instances  only  2  occurred  at  the  pulmonary  orifice. 

the  valves  have  united,  and  from  the  ventricular  face  show  either  no 
f  division  or  else  a  slight  depression  indicating  where  the  union  has 
3.  From  tlie  aortic  side  there  is  usually  to  be  seen  some  trace  of  divi- 
o  two  sinuses  of  Valsalva.  There  has  been  a  discussion  as  to  the  origin 
condition,  whether  it  is  really  an  anomaly  or  whether  it  is  not  due  to 
ditis,  fetal  or  post-natal.    The  com))ined  segment  is  usually  thickened, 

fact  that  this  anomaly  is  met  with  in  the  fetus  without  a  trace  of 
i  or  endocarditis  shows  that  it  may,  in  some  cases  at  least,  result  from 
Dpmental  error. 

lically  this  is  a  very  important  congenital  defect,  owing  to  the  liability 
combined  valve  to  sclerotic  changes.  Except  two  fetal  specimens,  all 
cases  showed  thickening  and  deformity,  and  in  15  of  those  which  I 
ported  death  resulted  directly  or  indirectly  from  the  lesion. 

little  fenestrations  at  the  margins  of  the  sigmoid  valves  have  no  sig- 
le;  they  occur  in  a  c(msiderable  proportion  of  all  bodies, 
imalies  of  the  auriculo-ventricular  valves  are  not  often  met  with. 
AL  ENDOCAKDiTis  may  occur  either  at  the  arterial  or  auriculo-ven- 
'  orifices.  It  is  nearly  always  of  the  chronic  or  sclerotic  variety.  Very 
indeed,  is  it  of  the  warty  or  verrucose  form.  There  are  little  nodular 
sometimes  six  or  eight  in  number,  on  the  mitral  and  tricuspid  seg- 
-the  nodules  of  Albini — which  represent  the  remains  of  fetal  struc- 
and  must  not  be  mistaken  for  endocardial  outgrowths.  The  little 
J,  bead  like  haemorrhages  of  a  deep  purple  color,  which  are  very  com- 
.  the  heart  valves  of  children,  are  also  not  to  be  mistaken  for  the  prod- 
endocarditis.  In  fetal  endocarditis  the  segments  are  usually  thickened 
edges,  shrunken,  and  smooth.  In  the  mitral  and  tricuspid  valves  the 
re  found  united  and  the  ehordje  tendineai  are  thickened  and  shortened, 
semilunar  valves  all  trace  of  the  segments  has  disappeared,  leaving  a 
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stiff  membranous  diaphragm  perforated  by  an  oval  or  rounded  orifice.  It 
is  sometimes  very  ditticult  to  say  whether  this  condition  has  n»siiltpd  from 
fetal  endocarditis  or  whether  it  is  an  error  in  develoimicnt.  In  very  many 
instances  the  processes  are  combined ;  an  anomalous  valve  becomes  the  «it 
of  chronic  sclerotic  changes,  and,  according  to  Rauchfuss^  endocarditis  is  more 
common  on  the  right  side  of  the  heart  only  bt^cause  the  valves  are  here  mnre 
often  the  seat  of  developmental  errors. 

Lesions  at  tub  Pulmoxahy  Orifice. — Stenosis  of  this  orifice  is  one  of 
the  commonest  and  most  important  of  congenital  heart  affections.    A  slot 
endocarditis  causes  gradual  union  of  the  segments  and  narrowing  of  the  orific? 
to  such  a  degree  that  it  admits  only  the  smallest  sized  i)robc.     In  some  of  the 
cases  the  smooth  membranous  ctmdition  of  the  combined  segments  is  such  that 
it  would  appear  to  be  the  result  of  faulty  development.     In  some  instances 
vegetations  occur.     The  condition  is  compatible  with  life   for  many  vcai?, 
and  in  a  considerable  proportion  of  the  cases  of  congenital  heart  disease  abore 
the  tenth  year  this  lesion  is  present.    With  it  there  may  be  defect  of  the  ven- 
tricular septum.     Pulmonary  tuberculosis  is  a  very  common  cause  of  death. 
Obliteration  or  atresia  of  the  pulmonary  orifice  is  a  less  frequent  but  mow 
serious  condition  than  stenosis.    It  is  associated  with  persistence  of  the  ductn* 
arteriosus,  together  with  patency  of  the  foramen  ovale  or  defect  of  the  ven- 
tricular septum  with  hypertrophy  of  the  right  heart.     Stenosis  of  the  conux 
arteriosus  of  the  right  ventricle  exists  in  a  considerable  projwrtion  of  the 
cases  of  obstruction  at  the  j)ulmonary  orifice.    At  the  outset  a  developmental 
error,  it  may  be  combined  with  sclerotic  changes.    The  ventricular  septum  is 
imperfect,  the  foramen  ovale  is  usually  open,  and  the  ductus  arteriosus  pat- 
ent.   These  three  lesions  at  the  pulmonary  orifice  constitute  the  most  impor- 
tant group  of  all  congenital  cardiac  affections.     Of  181  instances  of  various 
congenital  anomalies  collected  by  Peacock,  IIJ)  cases  came  under  this  cate<jorT, 
and,  according  to  this  author,  in  86  per  cent,  of  the  patients  living  beyond  the 
twelfth  year  the  lesion  is  at  this  orifice. 

Congenital  lesions  of  tjie  aortic  orifice  are  not  very  fre<|uent. 
Pauchfups  has  collected  "24:  cases  of  stenosis  and  atresia;  stenosis  of  tlu'  Mt 
conus  arteriosus  may  also  occur,  a  condition  which  is  not  incompatible  with 
prohmged  life.  Ten  of  the  1(>  cases  tabulated  by  Dilg  were  over  thirty  vi^ars 
of  age. 

Transposition  of  the  large  arterial  trunks  is  a  not  uncommon 
anomaly.     There  may  be  neither  hypertrojihy,  cyanosis,  nor  heart  murnnir. 

Sjrmptoms  of  Congenital  Heart  Disease. — Cyanosis  occurs  in  over  00  per 
cent,  of  the  cases,  and  forms  so  distinctive  a  feature  tfiat  the  terms  "blue  dis- 
ease" and  "morlms  caTuleus''  are  ])ractically  synonyms  for  congi»nital  iK-art- 
disease.  The  lividity  in  a  majority  of  cases  appears  only  within  the  first 
week  of  life,  and  may  be  general  or  confined  to  the  lips,  nose,  and  ears,  ainl 
to  the  fingers  and  toes.  In  some  instances  there  is  in  addition  a  general  duskv 
suiTusion,  and  in  the  most  extreme  grades  the  skin  is  almost  purjde.  It  may 
vary  a  good  deal  and  may  be  intense  only  on  exertion.  The  external  tenlpe^ 
ature  is  low.  Pyspntea  on  exertion  and  cough  are  common  symptoms.  A 
great  increase  in  the  number  of  the  re<^  corpuscles  has  been  noted  by  (iif»S4»n 
and  by  Yaquez.  In  a  case  of  fiibson's  there  were  above  eight  millions  of  re<i 
blood  corj)uscles  to  the  cubic  millimetre.    The  children  rarely  thrive,  and  often 
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play  a  lethargy  of  both  mind  and  body.  The  fingers  and  toes  are  clubbed 
I  degree  rarely  met  with  in  any  other  affection.    The  cause  of  the  cyanosis 

been  much  discussed.  Morgagni  referred  it  to  the  general  congestion  of 
Tenous  system  due  to  obstruction,  and  this  view  was  sup})orted  in  a  paper, 

of  the  ablest  that  has  been  written  on  the  subject,  by  Moreton  Stille. 
rrison^s  analysis  of  75  cases  of  congenital  heart  disease  shows  that  closure 
the  pulmonary  orifice  with  patency  of  the  foramen  ovale  and  the  ventricular 
turn  is  the  condition  most  frequently  associated  with  cyanosis,  and  he  con- 
ies that  the  deficient  aeration  of  the  blood  owing  to  diminished  lung  func- 
i  is  the  most  important  factor.  Another  view,  often  attributed  erroneously 
ATilliam  Hunter,  was  that  the  discoloration  was  due  to  the  admixture  in  the 
ft  of  venous  and  arterial  blood ;  but  lesions  may  exist  which  permit  of  very 

mixture  without  producing  cyanosis.  The  question  of  the  cause  of  cyano' 
really  can  not  be  considered  as  settled.  Variot  has  recently  made  the  sug- 
ion  that  the  cause  is  not  entirely  cardiac,  but  is  associated  with  disturbance 
ughout  the  whole  circulatory  system,  and  particularly  a  vaso-motor  paresis 
malaeration  of  the  red  blood  corpuscles. 

Kagnotis. — In  the  case  of  children,  cyanosis,  with  or  without  enlargement 
he  heart,  and  the  existence  of  a  murmur,  are  sufficient,  as  a  rule,  to  de- 
line  the  presence  of  a  congenital  heart  lesion.    The  cyanosis  gives  us  no 

to  the  precise  nature  of  the  trouble,  as  it  is  a  symptom  common  to  many 
ns  and  it  may  be  absent  in  certain  conditions.  The  murmur  is  usually 
>lic  in  character.  It  is,  however,  not  always  present,  and  there  are  in- 
jes  on  record  of  complicated  congenital  lesions  in  which  the  examination 
ed  normal  heart  sounds.    In  two  or  three  instances  fetal  endocarditis  has 

diagnosed  in  gravida  by  the  presence  of  a  rough  systolic  murmur,  and 
condition  has  been  corroborated  subsequent  to  the  birth  of  the  child, 
ertrophy  is  present  in  a  majority  of  the  cases  of  congenital  defect.  The 
.  event  may  be  caused  by  abscess  of  the  brain.  For  a  full  discussion  of 
jubject  the  senior  student  is  referred  to  the  exhaustive  monograph  of  Dr. 
de  Abbott  in  Vol.  IV  of  my  "System  of  Medicine."  I  here  abstract  the 
lusions  of  Hochsinger : 
^(1)  In  childhood,  loud,  rough,  musical  heart  murmurs,  with  normal  or 

slight  increase  in  the  heart  dulness,  occur  only  in  congenital  heart  dis- 

The  acquired  endocardial  defects  with  loud  heart  murmurs  in  young 

Iren  are  almost  always  associated  with  great  increase  in  the  heart  dul- 

In  the  transposition  of  the  large  arterial  trunks  there  may  be  no  cyano- 

10  heart  murmur,  and  an  absence  of  hypertrophy. 

^(2)  In  young  children  heart  murmurs  with  great  increase  in  the  cardiac 
ess  and  fee))le  apex  beat  suggest  congenital  changes.  The  increased 
ess  is  chiefly  of  the  right  heart,  whereas  the  left  is  only  slightly  altered. 
the  other  hand,  in  the  acquired  endocarditis  in  children,  the  left  heart  is 
By  affected  and  the  ajiex  beat  is  visi))le ;  the  dilatation  of  the  right  heart 
»s  late  and  does  not  materially  change  the  increased  strength  of  the  apex 

'(3)  The  entire  absence  of  murmurs  at  the  apex,  with  their  evident  pres- 
in  the  region  of  tlie  auricles  and  over  the  pulmonary  orifice,  is  always  an 
Drtant  element  in  differential  diagnosis,  and  points  rather  to  septum  defect 
•ulmonary  stenosis  than  to  endocarditis. 
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"(4)  An  abnormally  weak  second  pulmonic  sound  associated  with  i  di«- 
tinct  systolic  murmur  is  a  symptom  which  in  early  childhood  is  only  to  be 
explained  by  the  assumption  of  a  congenital  pulmonary  stenosis^  and  poeBesies 
therefore  an  importance  from  a  point  of  differential  diagnosis  which  is  not  to 
be  underestimated. 

"(5)  Absence  of  a  palpable  thrill,  despite  loud  murmurs  which  are  heard 
over  the  whole  praecordial  region,  is  rare  except  with  congenital  defects  in 
the  septum,  and  it  spQaks,  therefore,  against  an  acquired  cardiac  affection. 

"(G)  Loud,  especially  vibratory,  systolic  murmurs,  with  the  point  of 
maximum  intensity  over  the  upper  third  of  the  sternum,  associated  with  i 
lack  of  marked  symptoms  of  hypertrophy  of  the  left  ventricle,  are  very  im- 
portant for  the  diagnosis  of  a  persistence  of  the  ductus  Botalli,  and  can  not 
be  explained  by  the  assumption  of  an  endocarditis  of  the  aortic  valve." 

Escherich  suggests  that  the  systolic  basic  murmur  heard  sometimes  in  the 
newborn,  particularly  if  premature,  may  originate  in  the  ductus  Botalli  before 
its  closure. 

Treatment. — The  child  should  be  warmly  clad  and  guarded  from  all  cir- 
cumstances liable  to  excite  bronchitis.  In  the  attacks  of  urgent  drspmei 
with  lividity  blood  should  be  freely  let.  Saline  cathartics  are  also  useful. 
Digitalis  must  be  used  with  care;  it  is  sometimes  beneficial  in  the  later  stages. 
When  the  compensation  fails,  the  indications  for  treatment  are  those  of  valvu- 
lar disease  in  adults. 

Vn.    ANGINA  PECTORIS 

(Stenocardia,  Breast  Pang) 

Definition. — A  disease  characterized  by  paroxysmal  attacks  of  pain,  usnil- 
ly  j)octoral,  associated  v/itli  changes  in  the  va«^cular  walls,  organic  or  fun^ 
tional. 

History. — Tn  17()8  Hel)erden  doscribod  a  "disorder  of  the  breast,"  to  which 
he  gave  tlie  name  of  "Angina  Pectoris."  Before  this  date  Morgagni  an;l 
Kongnon  had  doscril)od  cases.  Tlie  association  with  coronary  artery  disease 
was  early  shown  l)v  Jonncr.  Jolm  Hunter  died  in  an  attack.  The  connection 
with  aortitis  as  demonstrated  by  Corrigan  and  Allbutt,  the  recognition 
of  extra-peotoral  forms,  and  the  introducticm  of  nitrites  in  treatment  by 
Lauder  Brunton  are  the  important  contributions  of  the  nineteenth  century. 

Etiology. — The  disease  is  not  uncommon,  about  700  dying  yearly  of  it  in 
p]nglan(l  and  Wales.  In  the  Imited  States  it  is  more  common,  the  average 
number  of  deatlis  per  million  of  tlie  })opulation  being  more  than  double  that 
of  England. 

It  is  a  rare  disease  in  hospitals;  a  ease  a  year  is  about  the  average,  evtn 
in  the  large  metropolitan  hosj)itals.  It  is  a  disease  of  the  better  classes,  and 
a  consultant  in  active  work  may  see  a  dozen  or  more  cases  a  year. 

Agk. — Tn  my  series  of  208  cases  there  were,  under  30,  9  cases;  betwwn 
30  and  40,  41 ;  between  40  and  50,  59;  between  50  and  60,  81;  between  60 
and  70,  G2 :  l)etween  70  and  80,  i;^ ;  above  80,  3.  The  fifth  and  sixth  decades 
are  the  fatal  periods,  as  shown  hy  the  Registrar  General's  statistics. 

Skx. — Women  are  rarely  attacked.  Of  my  cases  231  were  men  and  3T 
women. 
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Race. — As  mentioned,  the  disease  seems  to  be  relatively  more  frequent 
in  the  United  States.    Jews  are  particularly  prone,  37  of  my  268  cases. 

Occupation. — ^It  is  not  an  affection  of  the  working  classes.  The  life 
of  stress  and  strain,  particularly  of  worry,  seems  to  predispose  to  it,  and  this 
18  perhaps  why  it  is  so  common  in  our  profession.  In  my  series  of  268 
CMes  there  were  33  physicians,  a  very  large  proportion.  From  John  Hunter 
onward  a  long  list  of  distinguished  physicians  have  been  its  victims,  among 
irhom  may  be  mentioned  in  recent  years  Charcot,  Nothnagel,  and  William 
Pepper. 

Cardio-vascular  Disease. — In  persons  under  forty  syphilis  is  an  im- 
portant feature,  causing  an  aortitis,  often  limited  to  the  root  of  the  vessel. 
Whatever  the  cause,  arterio-sclerosis  predisposes  to  angina.  A  majority  of 
the  patients  have  sclerosis,  many  high  blood  pressure.  Business  men  lead- 
ing lives  of  great  strain,  and  eating,  drinking,  and  smoking  to  excess,  form 
the  large  contingent  of  angina  cases.  Slight  attacks  may  occur  with  high 
[)lood  pressure  alone. 

Heredity. — The  disease  may  occur  in  members  of  three  generations,  as 
in  the  Arnold  family. 

Imitative  Features. — Outbreaks  of  angina-like  attacks  have  been  described. 
\fter  the  death  of  one  member  of  a  family  from  the  disease,  another  may 
liave  somewhat  similar  attacks.  Two  of  his  phvBieians  liad  angina  after 
Senator  Sumner's  fatal  attack.  One  of  them  died  within  two  weeks;  the 
3ther,  a  young  man,  recovered  completely. 

Symptoms. — Gaged  by  the  severity  of  the  attacks,  cases  may  be  grouped 
in  three  categories: 

(a)  Mildest  Fokm  ("Jj^s  Formes  Frustes"  of  the  French). — There  is 
I  feeling  of  substernal  tension,  uneasiness,  or  distress,  rising  at  times  to  posi- 
ive  pain,  usually  associated  with  emotion,  sonietinios  with  exertion,  but  soon 
mssing  off.  There  may  be  slight  pallor,  or  a  feeling  of  faintness.  When 
•ising  to  speak  in  public  there  may  ))e  a  feeling  of  substernal  tension — it 
s  a  common  experience — which  passes  off.  Muscular  effort,  as  in  climbing 
I  hill  or  a  stair,  may  bring  on  the  sensation.  In  the  high  pressure  life  a 
nan  may  experience  for  weeks  or  months  this  sense  of  substernal  tension, 
lot  pain,  and  without  accurate  localization  or  radijvtion,  and  not  increased 
>V  exercise  or  emotion.  It  is,  as  one  ])atient  expressed  it,  a  "hot-box"  in- 
licating  too  great  pressure  and  too  higli  speed.  It  is  away  after  the  night's 
rest,  and  may  disappear  entirely  when  the  "harness''  is  taken  off. 

(b)  Mild  Foijm  {Aru/ina  Minor), — Pain  in  the  heart  of  moderate  se- 
verity with  radiation  to  the  arm  is  met  with  in  many  nervous  and  hysterical 
persons,  in  tobacco  smokers,  sometimes  following  the  acute  infections,  par- 
ticularly influenza.  The  attacks  are  rarely  prolonged,  are  brought  on  by 
emotion,  are  more  frerpient  in  women,  and  are  never  fatal.  Often  called 
nseudo,  falpc,  functional,  or  toxic  angina,  the  difference  in  the  character  of 
the  attacks  may  he  one  of  degree  caily.  The  conditions  under  which  the 
attacks  come  on  are  of  greater  imfiortance  tlian  the  nature  of  tlie  attack 
itself.  There  may  he  marked  vaso-nioior  disturbance,  with  cohl,  numh,  and 
blue  extremities,  followed  hy  prauordial  pain  and  a  feeling  of  faintness.  In 
persons  addicted  to  tea,  eolTee,  and  tobacco  heart  pain  is  not  infrequent, 
sharp  and  shooting,  associated  with  palpitation,  or  severe  and  truly  anginal. 
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(c)  Severe  Angina  (Angina  Major). — llie  two  epecial  featunv  in  this 
group  are  the  existence  in  a  large  proportion  of  all  the  eases  of  organic  dis- 
ease of  heart  or  vesselfi  and  the  liability  to  sudden  death.  An  exciting  ctu«e 
of  the  attack  can  usually  bo  traced;  muscular  effort  is  the  most  common. 
Mental  emotion  is  a  second  potent  cause.  John  Hunter  used  to  siv  tbit 
"liis  life  was  in  the  hands  of  any  rascal  who  chose  to  worn*  him."  an<l  hie 
fatal  attack  occurred  in  a  fit  of  anger.  A  third  very  common  excitant  is 
flatulent  distention  of  the  stomach.  Many  patients  are  very  sensitive  to  col<L 
and  the  chill  of  getting  out  of  bed  or  of  the  bath  may  bring  on  a  paroxvisin. 

PiiENOMKNA  OF  THE  ATTACK. — During  exertion  or  intense  mental  emo- 
tion the  patient  is  seized  with  an  agonizing  ])ain  in  the  region  of  the  heart 
and  a  sense  of  constriction,  as  if  the  heart  had  been  seized  in  a  vice.  The 
pains  radiate  to  the  neck  and  down  the  arm,  and  there  may  be  numbnes?  of 
the  fingers  or  in  the  cardiac  region.  The  face  is  usually  pallid  and  mav  a^ 
sume  an  ashy  gray  tint,  and  not  infrequently  a  profuse  sweat  breaks  out  otct 
the  surface.  The  paroxysm  lasts  from  several  seconds  to  a  minute  or  two. 
during  which,  in  severe  attacks,  the  patient  feels  as  if  death  were  imminent. 
As  pointed  out  by  Latham,  there  are  two  elements  in  it,  the  pain — dolor  pee* 
ioris — and  the  indescribable  feeling  of  anguish  and  sense  of  imminent  dis- 
solution— anger  anhni.  There  are  great  restlessness  and  anxiety,  and  the 
])atient  may  drop  dead  at  the  height  of  the  attack  or  faint  and  pass  away 
in  syncope.  The  condition  of  the  heart  during  the  attack  is  variable;  tlic 
pulsations  may  be  uniform  and  regular.  Tlie  \m\se  tension,  however,  is 
usually  increased,  but  it  is  surprising,  even  in  the  cases  of  extreme  severitj. 
liow  slightly  th(»  character  of  the  pulse  may  Ix*  altered.  After  the  attacic 
there  may  be  eructations,  or  the  ])assage  of  a  large  quantity  of  clear  urine. 
Tile  patient  usually  feels  exhausted,  and  for  a  day  or  two  may  be  U'lly 
shaken ;  in  other  instances  in  an  hour  or  two  the  ])atient  fi-els  himself  a;:ain. 
While  dyspncea  is  not  a  constant  feature,  the  paroxysm  is  not  infre«|m'nilv 
associated  with  a  form  of  asthma ;  there  is  wheezing  in  the  bronchial  tuU-s, 
which  may  come  on  ver}'  ra})idly,  and  the  patient  gets  short  of  breath. 

Death  nuiy  occur  in  the  first  attack,  as  in  the  well  known  case  of  Tiiomas 
Arnold ;  or  at  the  end  of  a  series  of  attacks,  the  so-called  status  angi'jfui- 
Paroxysms  may  occur  at  intervals  of  a  few  weeks  for  a  year  or  more  before 
the  fatal  attack. 

There  is  a  chronic  form  re])resented  by  ten  cases  in  my  series,  in  which 
attacks  occur  irregularly.  John  Hunter's  first  seizure  was  in  1773,  and 
he  had  many  in  the  *>?o  years  In'fore  his  death.  Sometimes  life  is  a  tfrriWo 
bunlen,  as  any  emotion  or  elfort  may  bring  on  an  attack.  And,  lastly,  aftr 
pan^xysms  of  great  srverity  recurring  for  months,  or  even  for  so  long  a? 
two  years,  as  in  one  of  my  casts,  complete  recovery  takes  ])lace. 

ExTKA-iM:rToi:vL  ri:ATri:i:s  of  Angina. — Jn  the  attack  the  pain  u>ually 
ra«liates  up  the  n»'ik  and  ilown  the  h»ft  arm.  As  the  studies  of  Mackenzie 
and  Head  have  shown  in  disease  of  the  heart  and  of  the  aorta,  the  pain  i? 
n  f«Tred  to  tlu*  Isi,  '.M,  :>•!,  and  lib  dorsal  anas;  and  in  angina  it  may  1* 
also  in  an*as  of  the  distribution  i4  the  .">tb  to  the  l»th  dorsal  nerves.  The  !«»" 
mav  begin  in  tbo  loft  arm.  or  in  the  jaw.  CNtn  in  the  front  teeth,  or  in  '^n'' 
testis.  Soniotinn's  tbo  pain  nniains  in  tlu-si'  tlistant  parts,  and  yet  the  a  I  tack 
presents,  as  noted  by   lleberden,  all  the  features  of  angina.     1  have  known 
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tlie attack  to  begin  with  agonizing  pain  in  the  left  leg;  in  another  case  in  the 
left  pectoral  muscle.  The  entire  features  of  the  attack  may  be  sub-dia- 
phragmatic— ^the  so-called  angina  abdominis.  In  at  least  ten  of  my  series 
the  pains  were  abdominal,  and,  as  first  pointed  out  by  Leared,  gastralgia  may 
be  diagnosed. 

The  pulmonary  features  of  angina  are  remarkable.  A  condition  like  acute 
miphysema  may  come  on,  with  wheezing  and  an  inflated  state  of  the  lungs. 
\cute  oedema  may  follow  vrith  the  expectoration  of  large  quantities  of  a 
hin,  bloody  fluid.  The  blood  pressure  may  be  extraordinarily  high — 340 
nm.  Hg.  in  one  case.  Cerebral  features  are  not  common,  but  unconscious- 
less  may  occur.  Transient  monoplegia,  or  hemiplegia  and  aphasia,  occurred 
Q  three  of  my  cases. 

Horbid  Anatomy  and  Pathology. — The  17  post  mortems  in  my  series 
Qustrate  the  usual  lesions: 

(a)  Coronary  artery  disease  was  present  in  13  cases.  The  orifices  only 
nay  be  involved  in  a  sclerotic  aortitis.  In  one  case  they  were  narrowed  to 
dmit  only  a  bristle,  while  the  vessels  l)eyond  were  normal.  Blocking  of  a 
•ranch  with  a  fresh  thrombus,  or  with  an  embolus,  is  not  uncommon.  Dur- 
ng  an  attack  an  infarct  may  soften,  with  perforation  of  the  ventricular  wall. 
)bliterative  endarteritis,  the  lesion  of  the  disease,  was  present  in  9  of  my 
ascs.  In  elderly  subjects  the  coronary  vessels  may  be  calcified — the  condi- 
ion  found  by  Jenncr  in  John  Hunter. 

(6)  Aortitis  was  present  in  four  of  my  cases,  in  syphilitic  subjects,  all 
nder  40  years  of  age.  Corrigan  first  called  attention  to  this  lesion  in  angina, 
he  great  importance  of  which  has  been  enii)hasizc(l  l)y  CliiFord  Allbutt.  It 
»  usually  limited  to  the  supra-sigmoidal  area,  and  has  the  characteristic 
matures  of  the  syi)hilitic  aortitis. 

(c)  In  a  few  instances  no  lesions  have  been  found.  In  one  case  of  my 
st  a  man  aged  26  had  attacks,  which  were  regarded  as  functional,  on  and  off 
3r  two  years.  Death  occurred  after  a  series  of  paroxysms.  The  aorta  was 
nail,  otherwise  there  were  no  changes. 

No  completely  satisfactory  explanation  of  the  phenomena  of  the  angina 
ttack  has  yet  been  offered.  It  has  been  regarded  as  a  neuralgia  of  the  car- 
iac  nerves,  a  cramp  of  the  heart  muscle,  or  of  certain  parts  of  it,  or  an 
xpression  of  tension  of  the  ventricular  walls  in  extreme  dilatation.  In 
3me  ways  the  intermittent  claudication  theory  of  Allan  Burns  meets  the 
ase.  This  may  ))e  defined  as  a  state  in  which  an  artery  admits  enough  blood 
3  a  muscular  structure  for  quiet  work,  but  not  enough  for  increased  work, 
0  that  the  contractile  function  of  the  muscle  is  disturbed  and  pain  results. 
^ums  remarked  that  "...  if  we  can  call  into  vigorous  action  a  limb 
round  which  we  have  with  moderate  tightness  applied  a  ligature,  we  find 
hat  then  the  member  can  only  support  its  action  for  a  very  short  time,  for 
low  the  supply  of  energy  and  its  expenditure  do  not  l)alance  each  other.  .  .  . 
V  heart,  the  coronary  arteries  of  wliich  are  cartilaginous  or  ossified,  is  nearly 
n  a  similar  condition:  it  can.  like*  the  limb  begirt  with  a  moderately  tight 
igatiire,  discharge  its  functions  so  long  as  its  action  is  moderate  and  ecjual. 
Inereaw*,  however,  the  acli<»n  of  the  whole  body,  and  along  with  the  rest  that 
)f  the  hearty  and  you  will  soon  see  exemplified  the  truth  of  what  has  been 
»id.^ 
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Angina  results  from  an  altoration  in  the  working  of  the  musck  fibn* 
of  any  part  of  the  canliu-va^ciilar  system,  whereby  painful  afferent  stinmB 
are  excited.  Cold,  emotion,  or  toxic  agents  interfering  with  the  onldj 
action  of  the  peripheral  circulation  increase  the  tension  in  the  heart  valla 
or  in  the  larger  central  mains,  causing  strain  and  a  type  of  eontwctin 
capable  of  exciting  in  the  invohmtary  iiniscles  painful  afferent  stimuli.  In 
diBturliancc  of  tiiia  ail-important  Oaskellian  function,  in  the  stretcliiii^  in 
the  alteration  of  the  wall  tension  at  any  point,  suilicient  ta  excite  ft  piiih 
producing  resistance  to  this  l>y  the  muscle  elomentf^,  are  to  be  soii^t  u 
explanation  of  the  phenonu'non  of  the  attack,  Spasm,  or  narrnwing  «f  i 
coronary  urtery,  or  of  one  branch,  may  so  modify  the  action  of  a  section 
of  the  heart  that  it  works  with  disturlx?d  tension,  and  with  stretehiDjj  lod 
1  s^train  sulficient  to  rou^e  painful  scnj^ations.  Or  the  heart  may  l*e  in  thf 
same  state  as  Ibe  leg  muscles  of  a  man  with  intermittent  claudication,  wnrlt* 
ing  smoothly  when  quiet,  but  the  instant  an  clTtirt  is  made,  or  if  a  wave  of 
emotion  ttmclies  the  pcri|>]Kral  vessels,  the  normal  contraction  ia  diiturhed 
and  a  crisis  of  pain  excited. 

There  are  tliree  modes  of  dying  in  angina — one,  as  Walshe  eavB,  **i8  sud- 
den, instantaneous,  coeval  with  a  single  pang/'  The  functions  of  life  stop 
nliruptly,  and  with  a  ga^^p  all  is  over.  In  a  second  mcvde,  following  a  fcricf 
of  attneks,  the  heart  grows  weaker  and  tlie  patient  dies  in  a  pro^re*iv* 
asthenia;  while  in  a  third  there  is  a  gradually  induced  cardiac  insuflicieDc^ 
with  dyspno'a. 

Prognosis, — hi  men  under  40  syphilis  must  l>e  suspected,  and  with  appw- 
priate  treatment  ncovcry  may  he  complete  (see  my  Lumleian  LeclurrSt 
Lancet,  1S)10,  I).  In  men  in  the  5th  and  6th  decades  who  have  lived  the 
high  pressure  life  a  change  of  habits  may  bring  relief;  but.  as  Walsbe  rt- 
marked,  "^^the  cardinal  fact  in  rt^al  angina  is  its  uncertainty."*  Even  ift^ 
attacks  of  the  greatest  severity  recovery  is  possible.  The  circumstance*  tbl 
bring  on  an  attack  are  important.  Emotion  is  of  the  least  impitrtance,  Tbt 
angina  of  elfort  that  follows  any  slight  exertion  is,  as  a  rule,  more  serioa* 
tluin  that  winch  comes  on  spontaneously,  or  is  excited  by  emotion;  yet  «w 
of  my  patii'iits  who  could  never  dnss  witbout  having  what  he  called  **MV^ 
de  toilette^*  lived  for  11  years.  The  cnrdio-vascular  condition  is  of  the  M 
importance  in  prognosis.  Very  high  blood  pressure,  advanced  art«Tio^l<^ 
sis,  valvular  disease,  signs  of  myocardial  weakness  are  of  s^'rions  import*  B 
is  to  he  remcmhcrt'd  that  a  large  proportion  of  all  cases  liave  no  obvious  iip* 
of  cardiac  disease;  and  the  coronarv'  arteries  may  be  extensively  ciiir«w 
with  clear  heart  sounds  and  a  good  pulse.  In  women  tlie  forms  of  tap^ 
with  marked  vaso-motor  distuHiance  as  a  rule  do  well,  and  when  netiiotic  or 
hysterical  manifestations  are  prominent  the  outlook  is  good. 

Treatment. ^^Sypbilitie  cases  require  active  treatment — salvarsan  in  tM 
subjects  under  4t),  mercury  and  iodide  of  potassium  in  older  pereoni  1^ 
the  neurotic  cases  with  a  recognition  of  the  basic  disturbance  in  Ihc  ^^ 
motor  system  a  Weir  Mitchell  cure  and  hydrotherapy  are  indicated,  A  }^^ 
sistuni  course  of  wet  jiarks  1  have  often  seen  helpful.  When  high  teo«iflO  »* 
present,  as  is  not  infrequently  the  case  in  neurasthenia,  the  nitrites  init  ^ 
given  ;  and  ergotin  grs,  ii  {(M:1  gm.)  three  times  a  day  has  a  definite  ?il«^  ^ 
vaso-motor  instabiiily.     In  the  severer  types  of  the  disea^  the  troitmcflt  ti 
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concerned  with  the  attack  and  with  the  general  condition  afterward.     In 
the  attack  inhalation  of  nitrite  of  amyl,  introduced  by  Lauder  Brunton,  may 
give  instant  relief.     We  see  its  benefit  particularly  in  cases  with  widespread 
arterial  constriction.     In  the  recurring  terrible  paroxysms  it  may  lose  its 
effect,  but  many  milder  forms  are  relieved  promptly,  and  it  gives  great  com- 
fort and  confidence  to  the  patient  to  carry  the  perles.     Morphia  should  be 
used  freely  when  amyl  nitrite  fails  and  when  the  attacks  recur  with  great 
frequency.     As  Bumey  Yeo  pointed  out,  angina  patients  are  very  resistant 
to  this  drug,  and  between  10  p.  m.  and  1  p.  m.  the  next  day  I  have  known 
five  grains  administered  with  relief  to  the  pain,  but  without  causing  sleep. 
Chloroform  may  have  to  be  used,  and  my  experience  coincides  with  that  of 
the  late  George  Balfour  of  Edinburgh,  that  it  is  always  helpful,  never  harm- 
ful.   With  a  dusky  cyanosis  and  asthma  like  breathing  oxygen  inhalations 
may  be  given. 

For  the  general  condition,  if  high  tension  is  present,  iodide  of  potassium 
and  the  nitrites  in  all  forms  are  useful.  The  use  of  theobromine  has  been 
Warmly  advocated  by  Marchiafava,  grs.  xv  (1  gm.)  three  times  a  day,  and 
I  have  tried  it  in  a  few  cases  with  benefit,  particularly  in  two  cases  of  the 
angina  of  effort. 


C.    DISEASES  OF  THE  ARTERiES 
I.    ABTERIO-SCLEROSIS 

^Arterio'capillary  Fibrosis) 

The  conception  of  arterio-sclerosis  as  an  independent  affection — a  general 
disease  of  the  vascular  system — is  due  to  Gull  and  Sutton. 

Beflnition. — A  condition  of  thickening  of  the  artierial  coats,  with  degen- 
eration, diffuse  or  circumscribed.  The  process  leads,  in  the  larger  arteries,  to 
what  is  known  as  atheroma  and  to  endarteritis  deformans,  and  seriously  in- 
terferes with  the  normal  functions  of  various  organs. 

Etiology. — Among  the  important  factors  in  causing  arterio-sclerosis  the 
following  may  be  considered: 

(a)  Hypertension. — The  blood  pressure,  the  tension  or  force  with  which 
the  blood  circulates,  depends  upon  five  factors:  The  heart  pump  supplies 
the  force;  the  elastic  coats  of  the  large  arteries  store  and  convert  an  inter- 
mittent into  a  continuous  stream;  the  small  arteries  act  as  sluices  or  taps 
regulating  the  control  to  different  parts;  the  capillary  bed  is  the  irrigation 
field  over  which  the  nutritive  fluid  is  distributed;  and  the  drainage  system 
is  represented  by  the  veins  and  lymph  channels. 

Galen  first  grasped  the  fact  that  life  depends  upon  the  maintenance  of 
a  due  pressure  in  these  irrigation  fields:  "Many  canals  dispersed  throughout 
all  the  parts  of  the  body  convey  to  them  blood  as  those  of  a  garden  convey 
moisture,  and  the  intervals  separating  those  canals  are  wonderfully  disposed 
by  nature  in  such  a  way  that  they  should  neither  lack  a  sufficient  quantity 
of  blood  for  absorption,  nor  be  overloaded  at  any  time  with  an  excessive 

supply.'* 
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The  blood  prosguro  varies  greatly  in  different  in*1ividiials»  and 
same  individual  under  varying  eonditioDB.  The  normal  blood  pp 
from  150  to  130  mm.  of  mercury,  but  in  persons  over  50  it  is  very  of tr n  frw 
110  to  100  mm.  A  permanent  pressure  above  the  latter  figure  iiiay  be  dW 
h!ghj  but  there  are  great  regional  variationB.  Permanently  low  Wood  pm- 
8Ui"e  may  Ije  met  witii  in  asthenia  from  any  cause,  in  the  various  towpmit*«>f 
the  infeetious  disease«^,  and  there  are  persons  in  apparently  good  health  wi it 
eh  ron  i  c  1 1  y|  j  o  t  e  n  s  i  o  n . 

High  teoiiion  is  met  with  in  many  chronic  diseases,  in  varioos  f'^r 
cardiac  and  renal  disease,  in  lead  poisoning,  and»  above  all»  in  <hi 
with    general    arterio-selerosit^.      The    relation    to    arterio-gclercksif?   hn^   - 
much   discuss^ed.      Britfly,  there  are  three  groups  of  v^msi      (1)   Fir4.  ! 
simple  high  tension  Trtithout  signs  of  arterial  or  renal"  digease — what  VhM 
Allbutt  calls  hs-^ierpyesis.     In  this  well   recognized  condition,  met  wilh  ta 
individuals   otherwise    healthy,    the    blood    jiressure    is    permanently  h\A- 
above   180 — but,  so    far  as  can   be  ascertained,  there  are  no  arterial  «J^ 
diac,  or  renal  changes.    It  is   difficult,  of  course,   to  exclude  ijitemai,  ik^« 
discernible    alterations   in    the   sphinehnic   and    other    vessels,   since,  afe  it 
well    known,   vascular    disease    may    be    very    localized.     But   cUmciilh  \hf 
group  is  well  defined  and  very  important.     The  condition  is  mwl  irith  bub* 
frecjurnlly  in  ket^n   husiness  men,  who  work  hard,   drink   hard,  and  mnttki 
hard. 

The  exact  cause  of  this  high  tension  we  do  not  know.  Home  haT<*  it* 
tributed  it  to  over-activity  of  the  adrenals,  but  it  is  much  more  likelj  ^ 
the  primary  ditticulty  is  somewhere  in  the  capilkirA*  bed — in  that  short  tpu* 
in  which  the  real  business  of  life  is  transacted.  However  produi*eii»  the  iflh 
portant  point  here  is  that  this  hypertension  itself  leads  to  arterio-  '  - 
which  can  be  produced  experimentally  by  the  injection  of  adrenaha  - 
by  per  t  en  s  i  v  e  s  u  b  s  t  a  n  c*es. 

(2)  In  the  second 'group  of  cases  the  high  tension  is  associated  witi 
arterio-sclerosis  with  consecutive  cardiac  and  renal  disease. 

(3)  In  the  third  group  the  high  tension  is  secondary  to  forms  of  ch 
nephritis  in  association  with  cardio-vaseidar  disease. 

(b)   As  an  ikvolution  process  artcrio-sclerosis  is  an  accompaninini 
old  age,  and  is  the  expression  of  the  natural  w^ear  and  tear  to  which  the  1 
are  subjeeted.     Longevity   is  a   vascular  question,   which  has  Wn  wtU 
pressed  in  the  axiom  that  **a  man  is  only  as  old  as  his  arteriL^."    Tt»ai 
jority  of  men  dea^th  comes  j)rimanly  or  secondarily  through  this  portal, 
onset  of  what  may  be  called  physiological  arterio-selerosis  depend!;,  in  tiiij 
place,  upon  the  quality  of  arierial  tissne  (vital  rnbWr)   which  the  iinjit 
has  inherited,  and  secondly  u})on  the  amount  of  wear  and  tear  to  wi 
has  subjected  it.     That  the  former  plays  a  most  imp^jrtant  rob-  is 
the  cases  in  which  arterio-selerosis  sets  in  early  in    life  in  indiv 
whom  none  of  the  recognized  etiological  factors  can  be  found. 
instiinee,  a  man  of  twenty  eight  or  twenty  nine  may  have  the  artcntf  i 
man  of  sixty,  and  a  man  of  forty  may  present  vessels  as  much  du 
as  they  should  be  at  eighty.     Entire  families  iometimes  show  this  i 
to  early  ark^rio-^clerosis^a  tendency  which  can  not  l>e  explained  in 
was  than  that  in  tire  makeup  of  the  machine  bad  material  was  used 
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ibing.  More  commonly  the  arterio-scleposis  results  from  the  bad  use  of 
>od  vessels. 

(c)  Chkonic  Intoxications. — Alcohol,  lead,  and  gout  play  an  important 
le  in  the  causation  of  arterio-sclerosis,  although  the  precise  mode  of  their 
tion  is  not  yet  very  clear.  They  may  act,  as  Traube  suggests,  by  increasing 
B  peripheral  resistance  in  the  smaller  vee^'els  and  in  this  way  raising  the 
)od  tension,  or  possibly,  as  Bright  taught,  they  alter  the  quality  of  the 
KxfVind  render  more  difficult  its  passage  through  the  capillaries.  The 
servations  of  Cabot  have  thrown  doubt  on  the  importance  of  alcohol  as  a 
Iter. 

The  poisons  of  the  acute  infections  may  produce  degenerative  changes  in 
J  media  and  adventitia.  Thayer  has  recently  called  attention  to  the  fre- 
BDcy  of  arterial  changes  as  a  sequence  of  typhoid  fever. 

(d)  Syphilis^  one  of  the  most  important  single  causes,  will  be  spoken  of 
der  morbid  anatomy. 

(e)  Overeating. — I  am  more  and  more  impressed  with  the  part  played 
overeating  in  inducing  arterio-sclerosis.  There  are  many  cases  in  which 
Te  is  Up  other  factor.  George  Cheyne^s  advice,  quoted  at  page  451,  was 
rev  jnore  needed  than  by  the  present  generation. 

(f)  The  Stress  and  Strain  op  Modern  Life. — There  are  men  in  the 
h  decade  who  have  not  had  syphilis  or  gout,  who  have  eaten  and  drunk 
h  discretion,  and  in  whom  none  of  the  ordinary  factors  are  present — men 
whom  the  arterio-sclerosis  seems  to  come  on  as  a  direct  result  of  a  high 
ssure  life. 

(g)  Overwork  of  the  muscles,  which  acts  by  increasing  the  peripheral 
istance  and  by  raising  the  blood  pressure. 

(h)  Renal  Disease. — The  relation  between  the  arterial  and  kidney 
ons  has  been  much  discussed,  some  regarding  the  arterial  degeneration  as 
mdary,  others  as  primary.     There  are  two  groups  of  cases,  one  in  which 

arterio-sclerosis  is  the  first  change,  and  the  other  in  which  it  is  secon- 
y  to  a  primary  affection  of  the  kidneys. 

Horbid  Anatomy. — The  affection  is  met  with  most  frequently  in  the  aorta 
[  its  main  branches.     It  is  comparatively  less  frequent  in  the  mesenteric 

rare  in  the  pulmonary  arteries.     Several  different  forms  may  be  recog- 
jd: 
(a)  Nodular. — The  aorta  presents  in  the  early  stages,  from  the  ring  to 

bifurcation,  numerous  flat  projections,  yellowish  or  yellowish  white  in 
>r,  and  situated  particularly  about  the  orifices  of  the  branches.  In  the 
:y  stage  these  patclies  are  scattered  and  do  not  involve  the  entire  intima. 
more  advanced  stages  the  patches  undergo  atheromatous  changes.  The 
:erial  constituting  the  button  undergoes  softening  and  breaks  up  into 
Dular  material,  consisting  of  molecular  debris — ^the  so-called  atheromatous 
3ess. 

(6)  Diffuse  Artekio-sclkrosis.— In  this  form,  met  with  usually  in 
tdle-aged  men,  or  younger  persons,  the  affection  is  widespread  through- 

the  arteries.  In  the  aorta  the  media  shows  necrotic  and  hyaline  changes, 
le  the  intima  may  be  smooth  or  show  very  slight  thickenings — scattered 
ated  areas  of  an  opaque  white  color,  some  of  which  undergo  atheromatous 
nges.    The  smaller  arteries  show  thickening  of  the  walls,  due  particularly 
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to  increase  in  the  sub-endothelial  connective  tissne.  The  muscular  coat  mij 
be  at  first  hypertropliied,  but  later  undergoes  hyaline  and  calcareous  chanjw. 
In  this  group  of  cases  the  heart  hypertrophies  and  later  fibrous  niYocarditie  is 
often  present.  The  semilunar  valves  are  opaque  and  sclerotic.  The  kidneys 
are  sclerotic  and  may  be  increased  in  size,  and  are  usually  very  firm.  In 
places  the  surface  may  be  rough,  or  present  atrophied  depressed  areas  of  i 
deep  red  color. 

(c)  Senile  Arterio-sclerosis. — In  this  the  larger  arteries  are  diltted 
and  tortuous,  the  walls  thin  and  stiff,  and  the  smaller  vessels,  as  the  radiali 
converted  into  rigid  tubes  like  pipe-stems.  The  intima  of  the  aorta  nuv  be 
occupied  by  rough,  calcareous  plaques,  with  here  and  there  fissures  and  lo« 
of  substance.  There  may  be  sub-endothelial  softening  with  the  formatioD 
of  atheromatous  ulcers  on  which  thrombi  may  deposit ;  though,  as  a  rale, 
there  may  be  the  most  extreme  calcification  and  roughness  with  erorioM 
of  the  aorta  without  thrombus  formation.  In  the  smaller  vessels,  as  the 
radicals,  there  are  degeneration  and  calcification  of  the  media — the  so-called 
Monckeberg  type. 

The  SYPHILITIC  ARTERio-scLEROSis  is  usually  a  mesaortitis  with  definite 
characteristics.  Macroscopically  it  may  be  limited  in  extent,  localized  at  the 
root  of  the  aorta,  or  about  the  orifice  of  an  aneurism,  or  there  is  a  band  of 
an  inch  in  width  on  some  portion  of  the  tube,  while  other  parts  of  the  aorta 
and  its  branches  are  normal.  In  other  instances  the  intima  is  involved,  not 
with  the  usual  plaque-like  areas  of  atheroma,  but  there  are  shallow  depressions 
of  a  bluish  tint,  and  short  transverse  or  longitudinal  puckerings,  sometimes 
with  a  stellate  arrangement;  or  the  intima  is  pitted  and  scarred  with  smaD 
depressions  and  linear  sulci.  Microscopically  the  most  important  change* 
are  found  in  the  media  and  adventitial  (a)  perivascular  infiltration  of  the 
vasa  vasorum;  (6)  small-celled  infiltration  in  areas  of  the  media,  with  (e) 
splitting,  separation,  and  destruction  of  elastic  fibres  and  the  muscle  cells. 
The  intima  over  these  areas  may  be  perfectly  normal,  but  it  often  shows 
signs  of  thickening  with  fatty  degeneration  and  the  production  of  hyaline. 
Similar  changes  have  been  described  by  Klotz  in  the  larger  blood  vessels  in 
cases  of  congenital  syphilis.  And,  lastly,  the  specific  nature  of  this  mesaorti- 
tis has  been  dcterminod  by  the  detection  of  the  spirochaetes.  Other  forms  af- 
fecting the  smaller  vessels  have  been  referred  to  under  syphilis. 

Sclerosis  of  the  pulmonary  artery  is  met  with  in  all  conditions  which 
for  a  long  time  increase  the  tension  in  the  lesser  circulation,  particularly  in 
mitral  valve  disease  and  in  emphysema.  Sometimes  the  sclerosis  reaches  i 
high  grade  and  is  accompanied  with  ancurismal  dilatation  of  the  primwy 
and  secondary  branches,  more  rarely  with  insufficiency  of  the  pulmonarT 
valve.  Leonard  Kogers  has  shown  that  in  India  it  is  not  uncommon  as  a 
primary  afTcction.  In  a  remarkable  case  of  a  young  man  of  twenty  fonr,  i^ 
])orted  by  Koniberg  from  Curschmann's  clinic,  the  pulmonary  arteries  were 
involved  in  most  oxtcnsivo  artorio-sclorosis ;  the  main  branches  were  dilated, 
and  the  smaller  branches  were  the  scat  of  the  most  extreme  sclerotic  changes- 
On  the  other  hand,  the  aorta  and  its  branches  were  normal. 

In  many  cases  of  arterio-sclerosis  the  condition  is  not  confined  to  the 
arteries,  but  extends  not  only  to  the  capillaries  but  also  to  the  veinf,  and 
may  proi)erly  be  termed  an  atigio-sclerosis. 
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hKi^osTS  OF  THK  VEfxs — phiebotsclcrosij! — is  not  at  al!  an  imcommon 
CcoinpaDiiJient  of  arterio-^clerosis.  It  k  seen  in  conditions  of  heightoiied 
iiood  pressure,  as  in' the  porta]  system  in  cirrhosis  of  the  liver  and  in  the 
inlmonary  veins  in  mitral  t^tenosis.  The  affected  vessels  are  usually  dilated, 
id  the  intima  shows,  as  in  the  arteries,  a  compeneatory  thickenin*r.  whieli  is 
rticulnrly  marked  in  those  regions  in  whieh  the  media  is  thinned.  The 
w-formed  ti&sue  in  the  endophlehitis  may  undergo  hyaline  de^^eneration, 
id  is  sometimes  extensively  calcified.  Without  existing  artorio-sclerosis  the 
iriplieral  veins  may  lie  sclerotic,  usually  in  conditions  of  debility,  hut  not 
Dfrequently  in  young  |jersons. 

Symptoms.— Increased  Tension. — The  pressure  with  which  the  blood 
owB  in  the  arteries  depends  upon  the  degree  of  peripheral  resistance  and  the 
proe  of  the  ventricular  contraction.  A  high-tension  pulse  may  exist  with 
irv  little  arterio-sclerosis;  but,  as  a  rule,  when  the  condition  has  been  per- 
iiteiit,  the  sclerosis  and  high  tension  are  found  together.  On  the  other  hand, 
very  low  or  normal  tension  may  be  present  in  extremely  sclerotic  vessels, 

Geneiul  Symptoms. — The  early  symptoms  are  interesting.  Stengel  has 
Jled  attention  to  the  pallor,  aud  there  may  he  dyspeptic  symptoms.  It  is 
mmrkable  wit!i  what  rapidity  the  disease  may  progress.  I  have  known  the 
leripheral  arteries  to  stiffen  and  grow  old  in  a  couple  of  years. 

The  conihination  of  lieightened  blood  pressure,  a  palpable  thickening  of 
he  arteries,  hypertrophy  of  the  left  ventriele.  and  accentuation  of  the  aortic 
mi  sound  are  signs  patliognomouic  of  arterio-sclerosis.  From  this  period 
I  establishment  the  course  of  the  disease  may  be  very  varied.  For  j^ears 
lie  patient  may  have  good  health,  and  be  in  a  condition  analogous  to  that 
i  a  person  with  a  well  comfunsated  valvular  lesion.  There  may  he  no  renal 
Jpijptoms,  or  there  may  be  the  passage  of  a  larger  amount  of  urine  than 
lormal,  with  transient  albuminuria,  and  now  and  then  hyaline  tube  casts, 
le  subsequent  history  is  extraordinarily  diverse,  depending  upon  the  vas- 
Ular  territory  in  which  the  sclerosis  is  most  advanced,  or  upon  the  accidents 
4ich  are  so  liable  to  happen,  and  the  symptoms  may  he  cardiac,  cerebral, 
CubI,  etc, 

(a)  Cardiac, — ^The  involvement  of  the  coronary  arteries  may  lead  to  the 
mufi  symptoms  already  referred  to  under  that  section^ — thrombosis  with 

death,  fil>roid  degeneration  of  the  heart,  aneurism  of  the  heart,  rup« 
and  angina  pectoris,  .\ngina  pectoris  is  not  uncommon^  and  the  or- 
ic  variety  is  almost  always  associated  with  arterio-sckrosie.  A  second  im- 
►rtant  group  of  cardiac  symptoms  results  from  the  dilatation  which  finally 
Bts  the  better  of  the  hypertrophy.  The  patient  then  presents  all  the  symp- 
tns  of  cardiac  insutficiency — dyspncea,  scanty  urine,  and  very  often  serous 
hifiions.  If  the  case  has  come  under  observation  for  the  first  time  the  clin- 
»1  picture  is  that  of  chronic  valvular  disease,  and  the  existence  of  a  loud 
ftwing  murmur  at  the  a})ex  may  throw  the  practitioner  off  his  guard.  Many 
8eg  terminate  in  this  way. 

(b)  The  rerebral  symptoms  of  arterio-sclerosis  are  varied  and  important, 
Id  embrace  those  of  many  degenerative  diseases,  acute  and  chronic   (which 

low  sclerosis  of  the  smaller  branches),  and  cerebral   haemorrhage. 
Transient  liemiplegia,  monoplegia,  or  aphasia  may  occur  in  advanced  ar- 
tiO'Sclerosis.    The  attacks  are  very  cliaracteristic,  often  brief^  lasting  twenty 
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four  hours  or  le^s.  RccovTry  may  he  perfect.  Hcciirrenc^  is  tl»e  rtile,  inJ  i 
patient  may  have  a  score  or  more  attacks  of  aphasia,  or  in  the  cogrec  of  i 
couple  of  years  there  may  be  half  a  dozen  transient  hemiplegic  attacbormie 
or  two  monoplej^ias,  or  paraple/ria  for  a  day  or  two.  Much  atteution  hu  of 
late  been  givco  to  thet^e  cases,  which  8ecin  best  explained  on  the  vit^  of  tnu* 
eient  spasm  as  originally  suggest*  d  by  Pea  body.  Vertigo  occurB  frc«|oeptlj, 
and  nmy  he  either  simple,  or  is  associated  wi^h  slow  pulsy  and  §311001141  r»r 
epileptiform  attacks — ^the  Stokes-Adanii?  syndrome* 

(r)  Ecnal  symptoms  supervene  in  a  large  number  of  the  cases,  A  tclm^- 
sis,  patchy  or  diffuse,  h  present  in  a  majority  of  the  cases  at  the  time  of 
autopsy,  and  the  condition  is  practically  that  of  contracted  kidney,  II  is 
seen  in  a  typical  manner  in  the  senile  form,  and  not  infrequently  dcTelop 
early  in  life  nB  a  direct  sequence  of  the  diffuse  variety.  It  is  often  difficult  to 
decide  elinically  (and  the  question  is  one  upon  which  good  observeiv  m^\ 
not  agree  in  a  given  case)  whether  the  arterial  or  the  renal  dieeise  hu  b«i 
primary, 

(d)  Ahdominal  A rierio'sderosis.— It  is  lielieved  to  be  associativl  partico- 
larly  with  overeating  and  chronic  overtaxing  of  the  stomach  ami  intestmi^ 
with  work.  The  condition  is  by  no  means  uncommon,  and  tlie  sclerf^ii  of 
the  splanchnic  vessels  may  be  advanced  ont  of  all  proportion  to  that  ek- 
where.  The  symptoms  are  indefinite,  sometimes  resembling  thoee  of  tir 
ordinary  neurosis  with  marked  constipation,  features  that  are  by  no  mcafla 
certainly  asi^oeiated  with  sclerosis;  on  the  other  hand,  there  is  much  mm 
reapon  to  connect  the  attacks  of  severe  abdominal  pain,  the  gastric  cris«  f»' 
lead  and  of  tabes  with  spasm  of  the  vessels  in  this  condition,  Ther<?  a». 
cases  of  angina  pectoris  with  abdominal  pain  wliich  may  be  due  to 
epasm  of  the  sclerotic  vessds. 

(e)  Among  other  events  in  arterio-Bclerosis  may  be  mentioned  gan^rcnl' 
of  the  extremities,  due  either  directly  to  endarteritis  or  to  the  dislodgmeat 
of  thrombi.     Sudden  transient  paralysis  may  occur. 

(/)   Iniermiitent  ktmcnei^a  or  dmtdieaiion,  the  dysbasi^  angto-ficlerQUd 
Erb,  tlie  crura!  angina  of  Walton,  is  seen  most  frequently  in  c<innecdOD 
arterio-sckTosis,     In  the  horse,  in  which  the  intermittent  lameness  wm  ! 
described  by  Bonley,  verminous  aneurisms  are  present  in  the  iliac  arteties. 
man  Charcot  described  the  condition  in  1K5G  in  an  old  soldier  who  wan 
aide  to  walk  for  more  than  a  quarter  of  an  hour  without  severe  cram  pi  in 
legs.    The  post  mortem  showed  a  traumatic  anenriem  of  one  iliac  artery.   The 
loss  of  function  and  the  jmin  in  the  muscles  were  due  to  the  relative  ischemii*^ 
Erb  has  shown  that  interniittent  lameness  is  not  at  all  infrequent,  pgrticpUiM 
ly  among  private  jmtients,  only  2  of  his  45  cases  not  coming  in  this  ebj».  Of^ 
127  cases  there  were  only  7  in  women.     Hebrews  seem  more  frequenth  in- 
fected.   Syphilis,  alcohol,  and  tobacco  are  common  factors,     Musculnf  wttk* 
ness  after  exertion  or  complete  disability,  numbness,  tingling,  and  panp?th«*t 
of  various  forms  are  the  eonimon  symptoms.     Pulsation  may  lie  ab>sfnl  10  titf 
dorsal  arteries  of  the  feet  and  tiie  vessels  are  sclerotic.     Vaso- motor  chio^ 
may  be  present,  and  in  the  dependent  position  the  feet  and  legs  become  »l<*?»(f 
congested. 

Treatment  ^Tn  the  late  stages  the  conditions  must  l>e  treated  •»  thtt 
arise  in  connection  with  the  various  viscera.    In  the  early  etagcs^  httmi»! 
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xal  symptoms  are  manifest^  the  patient  should  be  enjoined  to  live  a  quiet^ 
ell  regulated  life^  avoiding  excesses  in  food  and  drink.  It  is  usually  best  to 
tplain  frankly  the  condition  of  affairs,  and  so  gain  his  intelligent  coopera- 
m.  Special  attention  should  be  paid  to  the  state  of  the  bowels  and  urine, 
id  the  secretion  of  the  skin  should  be  kept  active  by  daily  baths.    Alcohol 

all  forms  should  be  prohibited,  and  the  food  should  be  restricted  to  plaib^ 
lolesome  articles.  The  use  of  mineral  waters  or  a  residence  every  year  at 
c  of  the  mineral  springs  is  usually  serviceable.  If  there  has  been  a  syph- 
tie  history  the  persistent  use  of  iodide  of  potassium  is  indicated;  indeed^ 
m  in  the  non-syphilitic  cases  it  seems  to  do  good.  It  is  best  given  in  small 
jes,  grains  v  to  x  (0.3  to  0.6  gm.).  Whenever  the  blood  pressure  is  high 
Toglycerin  or  the  sodium  nitrite  may  be  given  to  relieve  symptoms  rather 
in  with  any  hope  of  essentially  influencing  the  disease. 

In  cases  which  come  under  observation  for  the  first  time  with  dyspnoea, 
^ht  lividity,  and  signs  of  cardiac  insufficiency,  venesection  is  indicated.  In 
Qe  instances,  with  very  high  tension,  striking  relief  is  afforded  by  the 
{traction  of  10  to  20  ounces  of  blood.  Cardiac  failure,  renal  symptoms, 
.,  require  the  usual  treatment. 

n.    ANETJSISM 

Definition.  — A  tumor  containing  fluid  or  solid  blood  in  direct  communica- 

n  with  the  cavity  of  the  heart,  the  surface  of  a  valve,  or  the  lumen  of  an 

ery. 

ffistory. — Galen  knew  external  aneurism  well,  aj^d  in  the  second  century 

D.,  Antyllos  devised  his  operation  of  incising  and  emptying  the  sac  in- 
sed  between  ligatures.  Internal  aneurism  was  recognized  by  Fernelius 
the  16th  century,  and  Vesalius  was  very  familiar  with  the  disease.  Am- 
use Par6  suggested  the  relation  of  aneurism  to  syphilis,  which  was  insisted 
on  in  the  great  monograph  of  Lancisi  in  1728.  Morgagni  in  1761  de- 
ibed  very  fully  the  symptoms  and  morbid  anatomy.  The  modem  views 
te  from  the  studies  of  Helmstedter  and  Kostcr,  who  showed  that  the  pri- 
iry  change  was  in  the  media.  The  researches  of  Eppinger,  Thomas,  and 
jlch  emphasized  the  importance  of  these  changes  in  the  media,  particularly 

brought  about  by  syphilis. 

Classification. — For  practical  purposes  the  following  classification  may  be 
jpied : 

I.  True  aneurism  (anourisma  verum  or  aneurisma  spontaneum),  in 
ich  one  or  more  of  the  coats  of  the  vessel  form  the  wall  of  the  tumor: 
)  Dilatation-aneurism — (1)  Limited  to  a  certain  portion  of  tire  vessel, 
jiform,  cylindroid;  (2)  extending  over  a  whole  artery  and  its  branches — 
soid  aneurism,  (b)  Circumscribed  saccular  aneurism,  which  is  the  com- 
in  form  of  aneurism  of  the  aorta,  (c)  Dissecting  aneurism,  witli  splitting 
the  media,  and  occasionally  with  the  formation  ef  a  new  tube  liped  with 
imal  endothelium. 

II.  Fai^e  aneurism,  following  a  wound  or  the  ru]>ture  of  an  artery,  or 
a  true  aneurism,  causing  a  dilTuFc,  or  circumscribed,  haMiiatoma. 

III.  Arterio-vknous  ANHi'RisM,  either  with  direct  comnninication  be- 
[?en  an  artery  and  vein,  or  with  the  intervention  of  a  sac,  varicose  aneurism. 


848  DISEASES    OF   THE    CIRCIJLATOBY    SYSTEM 

IV.  Special  forms,  such  as  the  parasitic,  the  erosion,  the  traction,  the 
mycotic. 

Etiology. — Predisposing  Causes. — Age. — Nearly  one  half  of  the  death 
in  England  and  Wales  from  aneurism  in  males  occur  between  the  ages  of 
30  and  45.  In  the  young  and  in  the  very  old  the  disease  is  rare,  but  it  may 
occur  at  any  age.     Congenital  aneurism  has  been  described. 

iSeo:.— Males  are  attacked  much  more  frequently  than  females-^in  a  ratio 
ojE  5  to  1. 

Race  and  Locality, — ^The  disease  is  more  common  in  Great  Britain  than 
on  the  Continent.  Among  about  19,000  post  mortems  at  Vienna  there  were 
230  cases  of  aneurism,  while  among  18,678  at  Guy's  Hospital  there  were  325 
cases.  It  is  more  common  in  the  negroes  of  the  Southern  States  of  America 
than  among  the  whites.  Of  345  admissions  for  aneurism  to  my  wards  at  the 
Johns  Hopkins  Hospital  132  were  in  colored  and  213  in  white  patienta-a 
ratio  of  1  to  1.6,  while  the  ratio  of  white  to  colored  in  the  hospital  at  Urge 
was  5  to  1.  In  India  aneurism  is  rare,  though  syphilis  and  arterial  disease 
are  common.  Possibly,  as  Bogers  suggests,  the  low  blood  pressure  in  the 
natives  may  have  something  to  do  with  this  comparative  immunity. 

Occupation, — Soldiers,  sailors,  draymen,  iron  and  steel  workers,  and  dock 
workers  are  particularly  prone.  In  soldiers  and  sailors,  who  are  peculiarly 
liable,  the  disease  appears  to  be  in  direct  proportion  to  the  prevalence- of 
syphilis. 

Determining  Causes. — These  are  three  in  number: 

I.  The  Acute  Infections. — In  the  specific  fevers  areas  of  degeneration  are 
common  in  the  aorta.  Fortunately  in  most  instances  they  are  confined  to 
the  intima,  but  occasionally,  as  Thayer  has  pointed  out  in  typhoid  fever, 
the  changes  may  be  in  the  media.  The  infection  with  which  aneurism  is 
especially  connected  is  syphilis — a  fact  recognized  in  the  eighteenth  centnr}' 
by  Lancisi  and  by  Morgagni,  and  dwelt  upon  specially  in  1876  by  Francis 
H.  Welch,  of  the  British  Army.  All  recent  figures  show  a  very  high  per- 
centage of  syphilis  in  the  subjects  of  aneurism — as  high  as  80  or  85  per  cent.; 
and  nowadays  it  is  rare  not  to  find  a  positive  Wassermann  reaction  in  an 
aneurisMial  j)atient  under  fifty.  The  lesion,  a  mesaortitis,  has  been  described 
under  arterio-sclerosis. 

Other  infwtions  play  a  very  minor  role  in  the  disease.  With  rheumatic 
fe\'er,  pneumonia,  and  septicaemia,  the  mycotic  aneurism  may  be  associated. 

The  various  toxic  factors  which  favor  arterial  degeneration,  such  as  al- 
cohol, lead,  tobacco,  and  the  chronic  endogenous  toxaemias,  as  gout  and 
Bright's  disease,  are  rare  determining  causes. 

II.  Tlie  second  determining  factor  is  strain,  particularly  the  intemil 
strain  associated  with  sudden  and  violent  muscular  effort.  The  media  is 
the  protecting  coat  of  the  artery,  and  during  a  violent  effort,  as  in  lifting  or 
jumping,  laceration  or  splitting  of  the  intima  may  occur  over  a  weak  spot 
If  small  this  leads  to  a  local  bulging  of  the  media  and  the  gradual  produc- 
tion of  a  sac,  or  the  tear  of  the  intima  may  heal  completely,  or  a  dissecting 
aneurism  may  form.  In  other  instances  a  widespread  mesaortitis  Iraili^  to  a 
gradual,  diffuse  distention  of  the  artery.  This  type  of  aneuri.'^m,  frecjiientlj 
seen  in  the  aged,  may  follow  ordinary  chronic  atheroma. 

III.  Occasional   Causes. —  (a)    Embolism:     The   emboli  may  consist  of 
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etations  or  calcified  fragments  from  the  valves.  This  form  of  aneurism, 
•n  multiple,  is  met  with  in  infective  endocarditis,  as  in  the  remarkable 
?  which  was  described  by  me  in  1888.  In  infective  endocarditis  the 
M)li  probably  pass  to  the  vasa  vasorum,  causing  mesaortitis  with  weaken- 
of  the  wall;  but  in  the  smaller  vessels  the  aneurisms  are  caused  by  the 
•ct  lodgment  of  the  emboli  which  infect  and  weaken  the  wall.  (6)  Extep- 
iDJury:     A  blow  on  the  chest,  a  sudden  fall,  or  the  jar  of  an  accident 

•  cause  a  rupture  of  the  intima  over  a  weak  spot  in  the  aorta,  with  the 
luction  of  a  dissecting  or  sacculated  aneurism,  (c)  External  Erosion: 
uberculous  focus  may  involve  the  wall  of  the  aorta;  or  a  bullet  lodged 

•  the  wall  of  an  artery  may  weaken  it  and  be  followed  by  aneurism,  (d) 
he  horse  there  is  a  parasitic  aneurism  common  in  the  mesenteric  vessels, 
to  growth  in  them  of  the  Sirongylus  armattis,  (e)  Thoma  has  described 
Faction"  aneurism  at  the  concavity  of  the  arch  at  the  point  of  insertion 
le  ductus  Botalli. 

Corbid  Anatomy  and  Pathology. — Number. — Usually  there  is  one  aneu- 
,  but  three  or  four  or  even  a  dozen  may  be  present.  Multiple  cup- 
ed  tumors  in  the  aorta  are  always  syphilitic.  The  mycotic  are  usually 
iple,  and  in  the  peripheral  vessels  there  may  be  a  dozen  or  more. 
''ORM. — There  are  two  great  types — one  in  which  the  lumen  of  the  ves- 
3  dilated,  and  the  other  in  which  a  limited  section  of  the  wall  gives  Way 

the  formation  of  a  sac.  Typical  cylindrical  and  spindle  shaped  aneurisms 
«en  in  the  aorta  and  in  the  vessels  of  the  second  and  tjjiird  dimensions, 
sacculated  form  is  the  more  common.  They  are  either  flat,  saucer-shaped, 
ip-shaped,  or  sometimes  beyond  a  very  narroiv  orifice  is  a  cylindrical  tu- 
of  variable  size,  from  a  pin's  head  in  the  smaller  vessels,  as  in  the  brain, 
huge  sac  which  may  fill  one  half  of  the  chest. 
Vessels  Affected. — Of  a  series  of  501  cases  studied  by  Crisp,  the  tho- 

aorta  was  involved  in  125,  the  abdominal  aorta  in  59,  the  femoral-iliac 
6,  the  popliteal  in  137,  the  innominate  in  20,  the  carotids  in  25,  sub- 
ans  in  23,  axillary  in  18.  The  other  smaller  vessels  are  rarely  attacked, 
ate  years  aneurism  of  the  external  vessels  appears  to  have  become  much 
frequent. 

ANEURISM    OF    THE     THORACIC    AORTA 

.  Dilatation  Aneurism. — Now  interest  has  been  attached- to  this  form 
!  the  introduction  of  tlie  X-rays  in  diagnosis.  Formeriy  it  was  very  often 
ooked.  The  shape  may  be  a  single  fusiform,  or  tent-shaped,  or  there 
be  multiple  spindles.  The  condition  was  accurately  noted  by  Hodgson, 
called  it  "a  preternatural  permanent  enlargement  of  the  cavity  of  an 
y,"  and  distinguished  it  cloariy  from  ordinary  aneurism.  It  is  very 
I  associated  with  insuflficiency  of  the  aortic  valves — a  combination  to 
h  the  French  gave  the  name  "Maladie  de  Hodgson."  It  is  more  com- 
in  elderiy  ])eople,  and  may  follow  diffuse  arterio-sclerosis  from  any 
».  In  syphilitic  subjects  it  may  be  limited  to  the  ascending  portion  of 
Tch,  or  may  involve  the  entire  arch. 

.YMPT0M8. — The  cases  are  often  latent,  met  with  accidentally  in  medico- 
work,  and  the  dilatation  may  reach  an  extreme  grade  without  any  symp- 
.     In  other  cases,  particulariy  in  the  syphilitic  aortitis  in  men,  angina 
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pectoris  is  an  early  symptom,  and  dilatation  may  be  present  in  the  mk 
form.  In  a  third  group  the  features  are  those  of  organic  disease  of  the 
heart,  usually  of  aortic  insufficiency.  Of  GO  cases  analyzed  by  T.  McCrae. 
there  were  18  patients  under  40;  the  majority  of  the  eases  were  in  elderiy 
persons.  Pressure  effects  are  not  uncommon;  the  trachea  may  be  flattened 
and  the  oesophagus  .compressed.     Erosion  of  the  bones  is  rare. 

The  PHYSICAL  SIGNS  are  often  characteristic.  Visible  pulsation  in  the 
episternal  notch  is  usually  present,  and  it  may  even  extend  to  the  right  aterno- 
clavicular  articulation.  Pulsation  may  sometimes  be  seen  in  tlie  fint  and 
second  right  interspaces.  In  about  one  half  of  the  cases  a  diffuse  pulsation 
over  the  manubrium  is  present,  but  in  old  persons  with  rigid  chest  wall* 
there  may  be  extreme  dilatation  without  any  visible  impulse.  A  rough  thriB 
is  not  infrequently  present,  or  a  diastolic  thrill  when  the  valves  are  insuffi- 
cient.    A  sharp  diastolic  shock  may  be  felt. 

Dulness  over  the  manubrium  is  the  most  constant  single  sign.  The  ew- 
ond  sound  may  be  of  a  clanging,  metallic,  or  even  amphoric  quality.  When 
a  diastolic  murmur  is  present  it  may  be  heard  loudly  over  the  manubrinm 
and  perhaps  transmitted  into  the  vessels  of  the  neck.  The  blood  pressure  is 
often  low — below  140  mm.  in  35  of  40  cases  studied  by  McCrae.  Examina- 
tion with  the  X-rays  in  skilled  hands  is  the  most  satisfactory  means  of  diag- 
nosis, as  the  dilated  aorta  casts  a  very  definite  shadow  much  larger  than  the 
normal  aorta,  and  showing  very  little  difference  in  extent  during  systole  and 
diastole. 

n.  Dissecting  Aneurism.  — The  majority  of  aneurisms  of  the  aorta  begin 
with  a  split  or  crack  of  the  intima  over  a  spot  of  syphilitic  mesaortitis.  Once 
this  split  has  started  the  aorta  may  rupture  in  all  its  coats,  or  an  aneurism 
may  form  at  the  site,  or  the  fracture  of  the  intima,  though  large  and  often 
circumferential,  may  heal;  or  the  blood  may  extend  between  the  coats,  sep- 
arating them  for  many  inches,  or  in  the  entire  extent,  forming  a  dissecting 
aneurism;  and,  lastly,  such  a  dissecting  aneurism  may  heal  perfectly. 

Rupture  of  the  acuta  is  not  very  infrequent,  as  medico-legal  work  in- 
dicates. Usually  there  is  agonizing  pain  with  features  of  shock,  and  death 
may  take  place  instantly;  but  in  fully  half  of  the  cases  there  are  two  veiy 
characteristic  stages,  the  first  corresponding  to  the  rupture  of  the  inner 
coats,  the  second  ei;2:ht  to  ten  hours,  or  as  long  as  fifteen  or  sixteen  dax-s  later, 
to  fatal  ruj)ture  of  the  external  layer. 

Dissecting  aneurism  is  not  very  common.  There  were  only  two  casea  in 
16  years  at  the  Jolins  Hopkins  Hospital,  where  aneurism  may  be  said  to  be 
exc^tionally  frequent.  The  primary  split  is  most  frequently  in  the  arch, 
not  far  above  the  valves,  and  is  in  the  form  of  a  transverse,  or  vertical,  clean 
cut  incision,  as  if  made  with  a  razor.  The  extent  of  the  separation  of  the 
coats  is  variable.  If  the  adventitia  is  reached,  rupture  is  certain  to  take 
place,  as  only  the  structures  of  the  middle  coat  can  resist  for  any  time  the 
pressure  of  the  blood.  The  blood  may  pass  for  three  or  four  or  more  inches. 
separating  the  uicdia,  and  then  burst  internally  or  externally.  In  other 
cases  the  dissection  reaches  from  the  ascending  arch  to  the  bifurcation  of  the 
aorta,  even  passin^r  down  the  iliac  and  femonils  into  the  smaller  vessels  of 
the  leg.  The  s])litting  of  the  coats  may,  indeed,  as  in  a  case  descrilied  by 
Bokitansky,  reach  to  all  the  subdivisions  of  the  aorta.     The  symptoms  are 
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m  spoken  of  under  rupture;  but  a  very  remarkable  condition  may  follow, 

ding  to : 

Healed  Dibsectikg  AKEtmiSM.— The  earlier  obeervera  of  this  remark- 
iMeeanJition  re^^ar^led  it  as  an  anjitoinunl  anomaly  of  a  double  aorta,  Adaini 
\u  collected  39  eases,  in  a  niajnrity  nf  which  there  was  no  advanced  disease 
ftf  the  aorttfi  itself*     Tlie  outer  tu!je  formed  by  the  dissecting  aneurism  may 

tend  the  entire  length  of  the  aorta,  ocenpyin^  the  full  extent  of  the  circum- 
erence.     The  most  extraordinary  feature  is  that  the  outer  tube  may  present 

perfectly  sniooHi  and  natural  a]ipeaTance,  and  be  lined  with  a  new  intima. 
Tlip  condition  may  last  for  many  years, 

HI.  Sacculated  Aneurism  of  the  Aorta:  Aneurism  of  the  Arch. — For 
piirpoR's  of  diseusi^iaii  tliii^  part  of  the  v^snel  may  be  divided  into  the  sinuses  of 
Valsalva,  ascending,  transverse,  and  descending  portions. 

(a)  Aneltrism  of  the  ainusks  of  Valsalva,  a  common  and  important 
lark'ty,  is  met  with  most  frequently  in  yoimg  Byphilitic  subjects,  Tliere  may 
h  pouching  of  one  or  of  all  three  pinuRes;  the  aortic  ring  is  apt  to  be  involved 
Ind  me  or  more  of  the  valves  rendered  ineompetent.  The  special  features 
li*y  be  thus  summarized:  (1)  It  is  often  latent,  causing  sudden  death  by 
perforation  into  the  perieardium.  (2)  It  is  a  medico-legal  aneurism  met 
*ith  most  frequently  in  coroner's  cases.  (3)  Angina  pectoris  is  not  un- 
fttnunon  and  may  be  th«  only  Symptom.  (4)  Aortic  in^nfncieney  is  often 
■Eclated  with  it.     (5)   In  a  majority  of  all  cases  syphilitic  meaaortitia  ie 

(i)  ANEirnisM  of  the  Ascending  Arch.— Along  the  convex  border 
tat'urisTii  frequently  ariscii  nnd  may  grow  to  a  large  size,  either  passing  out 
^to  the  right  phura  or  forward,  pointing  at  the  second  or  third  interspace, 
eroding  the  ribs  and  *?ternum,  and  producing  large  external  tumors.  In  this 
situation  the  sac  may  compri^s  the  superior  vena  cava,  causing  engorge- 
il>^nt  of  the  vessels  of  the  head  and  arm ;  sometimes  it  compresses  only  the 
Jul'clavian  vein,  and  causes  enlargement  and  ledema  of  the  right  ann.  Per- 
wfltion  may  take  placo  into  the  superior  vena  cava,  of  which  accident  Pepper 
M  Griffith  have  collected  '30  cases.  In  rare  instances,  when  the  aneurism 
Jjrings  from  the  concave  side  of  the  ve«sels,  the  tumor  may  appear  to  the 
tjt  of  the  j?ieruum.  Large  aneurisms  in  tliis  situation  may  cause  much 
"Slooation  of  the  heart,  pushing  it  down  and  to  the  left,  and  sonietimea  com- 
ij^psing  the  inferior  vena  cava,  and  causing  swelling  of  the  feet  and  ascites, 
^'he  right  recurrent  laryngeal  nerve  is  often  com]>re88ed.  The  innominate 
flrt^ry  is  rarely  involved.  Death  commonly  follows  from  rupture  into  the 
Cricardiuni,  the  pleura,  or  into  the  superior  cava ;  less  commonly  from  rup- 
toe  externally,  sometimes  from  syncope. 

(c)  Aneurism  of  the  Tkaksvehse  Ancii.— The  direction  of  growih  is 
tost  commonly  backward,  but  the  sac  may  grow  forward,  erode  the  sternum, 
Id  form  a  large  tamon  The  sac  presents  in  the  middle  line  and  to  the 
fht  of  the  sternum  much  more  often  than  to  the  left,  which  occurred  in 
iy  4  of  35  aneurisms  in  this  situation  (0.  A.  Browne),  Even  when  small 
3bd  producing  no  external  tumor  it  may  cause  marked  pressure  signs  in  its 
[^oiwth  hackwai\l  toward  the  spine,  involving  the  trachea  and  the  cesophagus, 
giving  rise  to  cough,  which  is  often  of  a  paroxysmal  character,  and 
phagia.    The  left  recurrent  laryngeal  is  often  involved  in  its  course  round 
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the  arch.  A  small  aneurism  from  the  lower  or  posterior  wall  of  the  trA  mt 
eomi)res8  a  bronchus,  inducing  hronchorrhoea,  gradual  bronchiectasiB,  and 
suppuration  in  the  lung — a  process  which  by  no  means  infrequently  ctiw* 
death  in  aneurism,  and  a  condition  which  at  the  Montreal  General  Hoepitil 
we  were  in  the  habit  of  terming  aneurismal  phthisis.  Occasionally  aumnou 
aneurisms  arise  in  this  situation,  and  grow  into  both  pleurae,  extending  be- 
tween the  manubrium  and  the  vertebrae;  they  may  persist  for  years.  The 
sac  may  be  evident  at  the  sternal  notch.  The  innominate  artery,  lese  com- 
monly the  left  carotid  and  subclavian,  may  be  involved  in  the  sac,  and  the 
radial  or  carotid  pulse  may  be  absent  or  retarded.  Pressure  on  the  grm- 
pathetic  may  at  first  cause  dilatation  and  subsequently  contraction  of  the 
pupil.    Sometimes  the  thoracic  duct  is  compressed. 

The  ascending  and  transverse  portions  of  the  arch  are  not  infrequently 
involved  together,  usually  without  the  branches;  the  tumor  grows  upward, 
or  upward  and  to  the  right. 

{d)  Aneurism  of  the  Descending  Portion  of  the  Arcu. — ^It  is  not 
infrequently  the  traction  aneurism  of  Thoma.  The  sac  projects  to  the  Wt 
and  backward,  and  often  erodes  the  vertebrae  from  the  third  to  the  sixth 
dorsal,  causing  great  pain  and  sometimes  compression  of  the  spinal  cord. 
Dysphagia  is  common.  Pressure  on  a  bronchus  may  induce  broncbiectaslBy 
with  retention  of  secretions,  and  fever.  A  tumor  may  appear  extemaUy  in 
the  region  of  the  scapula,  and  here  attain  an  enormous  size.  Death  not  in- 
frequently occurs  from  rupture  into  the  pleura,  or  the  sac  may  grow  into 
the  lung  and  cause  haemoptysis. 

(e)  Aneurism  of  the  Descending  Thoracic  Aorta. — This  is  the  leist 
common  situation  of  aortic  aneurism.  The  larger  number  occur  dose  to 
the  diaphragm,  the  sac  lying  upon  or  to  the  left  of  the  bodies  of  the  lower 
dorsal  vertebrae,  which  are  often  eroded.  It  is  frequently  latent,  in  3  of  14 
cases  reported  by  me,  and  is  often  overlooked ;  pulmonary  and  pleural  sjinp- 
toms  are  common.  Pain  in  the  back  is  severe;  dysphagia  is  not  infrequent 
The  sac  may  reach  an  enormous  size  and  form  a  subcutaneous  tumor  in  the 
left  back. 

Physical  Signs. — Inspection. — A  good  light  is  essential;  cases  are  often 
overlooked  owing  to  a  hasty  inspection.  The  face  is  often  suffused,  the  con- 
junctivae injected,  and  veins  of  the  chest  and  of  one  arm  engorged.  One 
pupil  may  be  enlarged.  In  many  instances  inspection  is  negative.  On  eithff 
side  of  the  sternum  there  may  be  abnormal  pulsation,  due  to  dislocation  of 
the  heart,  to  deformity  of  the  thorax,  or  to  retraction  of  the  lung.  Three 
sorts  of  pulsation  may  be  seen  in  the  chest:  (1)  A  general  shock,  such  as  is 
seen  in  the  violent  throl)bing  of  the  heart  or  of  an  aneurism.  In  anaemia,  in 
neurasthenia,  and  in  great  hypertrophy  this  widespread  shock  may  sug^ 
aneurism.  (2)  A  diffuse  impulse  localized  in  a  certain  part  of  the  chest, 
which  may  be  caused  by  a  deep-seated  aneurism  but  which  is  met  with  also 
in  tumors,  in  pulsating  pleurisy,  and  in  a  few  cases  without  evident  cause 
(see  "Modern  Medicine,*'  Vol.  IV,  p.  474).  (3)  The  punctate,  heaving  tree 
aneurismal  impulse  which  when  of  any  extent  is  visibly  expansile.  It  is  seen 
most  frequently  above  the  level  of  the  third  rib  to  the  right  of  the  sternum, 
in  the  second  left  inters]>ace,  over  the  manubrium,  and  behind  in  the  left 
interscapular  region.     Wlien  the  innominate  is  involved  the  throbbing  maj 
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be  seen  at  the  n^ht  ftrrno^davicular  joint  and  above  it.  An  external  tninor 
IB  [iresent  in  many  casus,  projecting  either  through  the  iij>per  pjirt  of  t!ie 
stemmn  or  to  the  right,  gometimes  involving  the  sternum  an<1  eostal  eftdilages 
on  both  gifleg,  forming  a  swelling  the  size  of  a  coeoanot  or  even  larger.  The 
fkin  m  thin,  often  hhiod  stained,  or  it  tnsiy  have  ruptured,  exposing  tlie  hm- 
\m  of  the  sac.  Hie  apex  heat  may  he  miieh  dish^eated^  partieuhirly  when 
the  s^  is  large.  It  is  more  efMumonly  a  dislocation  from  pressure  than  from 
enlargement  of  the  heart  itself, 

Palpatiow — The  arc^a  and  degree  of  pulsirttion  iire  best  di^termined  by 
palpation.  When  the  aneurism  h  i]ef'i}  seated  and  not  apparent  externally, 
the  bimaniml  method  shoidd  he  used,  one  hand  Ufmn  tlie  spine  and  tlie  other 
on  tbe  fternum.  There  may  he  only  a  diffuse  impuli^c.  When  tlie  sae  has 
perforated  the  chest  wall  the  impulse  is,  ae  a  rule,  forcible,  glow,  heaving, 
tnd  expansile,  and  has  the  same  qualities  as  a  forcible  a]>ex  heat.  The  re- 
fiigtantf  nmy  be  very  great  if  there  are  thick  laminse  l>eneath  th^  gkin ;  more 
rarely  the  sac  is  soft  and  fluctuating.  The  band  upon  the  sac.  or  on  tlie 
KgioB  in  which  it  is  in  eontact  with  the  chest  wall,  may  fwl  a  diastolic 
fibwk,  often  of  great  intensity,  which  forms  one  of  the  valuable  physical  signs 
of  aueuriBm.  A  systolic  thrill  is  sometimes  present,  not  so  often  in  saccular 
aneurbnis  as  in  the  dilatation  of  the  areh.  The  pulsation  may  sometimes  be 
felf  in  the  suprasternal  notch, 

Pkrcitssiox. — The  small  and  deep  seated  aneurisms  are  in  this  resp^et 
negative.  In  the  larger  tumors^  as  soon  as  the  sae  reaches  the  chest  wall, 
there  is  produced  an  area  of  abnormal  dulness,  the  position  of  which  depends 
Upon  the  part  of  the  aorte  afTeeted.  Aneurisms  of  the  ascending  areh  grow 
forward  and  to  the  right,  producing  duloess  on  one  side  of  the  manubrium; 
Ithofie  from  the  transverse  arch  produce  dnlness  in  the  middle  line,  extending 
|towarfl  the  left  of  the  sternum,  while  aneurisms  of  the  descending  portion 
I  most  commonly  produce  dulness  in  the  left  interscapular  and  scapular  regions. 
The  percussion  note  is  flat  and  gives  a  feeling  of  increased  resistance. 

ArscuLTATiON.^Adventitioiis  sounds  are  not  always  to  be  heard.  Even 
in  a  large  sac  there  may  be  no  murmur.  Much  depends  upon  the  thick- 
\^^^  of  the  laminip  of  fibrin.  An  important  sign,  particularly  if  heard  over 
I*  tlull  region,  is  a  ringing,  accentuated  second  sotind,  a  phenomenon  rarely 
inisscd  in  large  aneurisms  of  the  aortic  arch.  A  systolic  murmur  may  be 
Jreseat ;  sometimes  a  double  nnirmor,  in  which  ease  the  diastolic  bruit  is  usu- 
ply  due  to  associated  aortic  insufficiency.  The  systolic  murmur  alone  is  of 
ilttle  moment  in  the  diagnosis  of  an  aneurism al  sae,  A  continuous  humming 
top  rnurmur  with  systolic  intensification  is  heard  when  the  aneurism  com- 
municates with  the  vena  cava  or  the  pulmonan,^  artery.  With  the  single 
Irtetboseope  the  shock  of  the  impulse  with  the  first  sound  is  sometimes  very 
Marked. 

Among  OTHER  PiiTSiCAL  SIGNS  of  importance  are  retardation  of  the  pulse 
b  the  arteries  beyond  the  aneurism,  or  in  those  involved  in  the  sac.  There 
pay,  for  instance,  1r^  a  nuirkcd  difference  between  the  right  and  left  radial, 
fotli  in  volume  and  time.  The  blood  firessure  on  the  two  sidi^  may  he  nn- 
iqual.  A  physical  sign  of  large  thoracic  aneurism,  which  I  have  not  seen 
Inferred  to,  is  oblittTation  of  the  pulse  in  the  abdominal  aorta  and  its  branch- 
I.     II y  attention  was  called  to  this  in  a  patient  who  was  stated  to  liave 
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aortic  insufficiency.  There  was  a  well-marked  diastolic  murmur,  but  in  the 
femorals  and  in  the  aorta  I  was  surprised. to  find  no  trace  of  pulsatioD,  and 
not  the  slightest  throhbing  in  the  abdominal  aorta  or  in  the  peripheral  m- 
teries  of  the  leg.  The  circulation  was,  however,  unimpaired  in  them  and  there 
was  no  dilatation  of  the  veins.  Attracted  by  this,  I  then  made  a  cardd 
examination  of  the  patient^s  back,  when  the  circumstance  was  digcoveicd, 
which  neither  the  patient  himself  nor  any  of  his  physicians  had  noticed,  thii 
ho  had  a  very  large  area  of  pulsation  in  the  left  scapular  region.  The  Me 
probably  was  large  enough  to  act  as  a  reservoir  annihilating  the  ventricolar 
systole,  and  converting  the  intermittent  into  a  continuous  stream. 

A  remarkable  condition  suggestive  of  pneumothorax  may  be  caused  by 
compression  of  one  bronchus  by  the  sac  (Nc\*i;on  Pitt).  The  air  is  iuBpireJ 
beyond  the  obstruction,  but  has  difficulty  in  getting  out,  so  that  the  lung  u 
gradually  distended,  causing  enlargement  of  the  side  with  a  hyperresonant 
note  on  percussion,  and  on  auscultation  absence  of  breath  sounds.  The  X-rty 
picture  may  alone  decide  the  diagnosis. 

The  tracheal  tugging,  a  valuable  sign  in  deep-seated  aneurisms,  was  de- 
scribed by  Surgeon-Major  Oliver,  and  was  specially  studied  by  my  colletguei 
Eoss  and  MacDonnell  at  the  Montreal  General  Hospital.  Oliver  gives  the 
following  directions :  "Place  the  patient  in  the  erect  position,  aad  direct  him 
to  close  his  mouth  and  elevate  his  chin  to  almost  the  full  extent;  then  grwp 
the  cricoid  cartilage  between  the  finger  and  thumb,  and  use  steady  and  gentle 
upward  pressure  on  it,  when,  if  dilatation  or  aneurism  exists,  the  pulMtion 
of  the  aorta  will  be  distinctly  felt  transmitted  through  the  trachea  to  the 
hand.'*  The  tug  is  sometimes  felt  more  easily  if  the  chin  is  held  down.  This 
is  a  sign  of  great  value  in  the  diagnosis  of  deep-seated  aneurisms,  though 
it  may  occasionally  be  felt  in  tumors  and  in  the  extreme  d>iiamic  dilatation 
of  aortic  insufficiency.  It  may  be  visible  in  the  thyroid  cartilage.  The 
trachea  may  be  pushed  to  one  side. 

Occasionally  a  systolic  murmur  may  be  heard  in  the  trachea,  as  pointed 
out  by  David  Drummond,  or  even  at  the  patient's  mouth,  when  opened.  Thif 
is  either  the  sound  conveyed  from  the  sac,  or  is  produced  by  the  air  as  it  is 
driven  out  of  the  wind  pipe  during  the  systole.  Feeble  respiration  in  one 
lung  is  a  common  effect  of  pressure. 

Symptoms. — Broadbent  made  the  useful  division  of  aneurisms  of  symp- 
toms and  aneurisms  of  physical  signs;  the  former  is  more  commonly  eeen 
when  the  transverse  arch  is  involved,  the  latter  when  the  ascending  portion. 
There  may  be  no  symptoms.  A  man  may  present  a  tumor  which  has  eroded 
the  chest  wall  without  pain  or  any  discomfort.  On  the  other  hand,  every 
physical  sign  may  be  present  without  a  single  s}Tnptom. 

An  important  but  variable  feature  in  thoracic  aneurism  is  pain,  which  is 
particularly  marked  in  deep  seated  tumors.  It  is  usually  paroxysmal,  sharp, 
and  lancinating,  often  very  severe  when  the  tumor  is  eroding  the  vertebrae,  or 
perforating  the  chest  wall.  In  the  latter  case  after  perforation  the  pain  may 
cease.  Anginal  attacks  are  not  uncommon,  particularly  in  aneurisms  at  the 
root  of  the  aorta.  Frequently  the  pain  radiates  down  the  left  arm  or  up  the 
neck,  sometimes  along  the  upper  intercostal  nerves.  Superficial  tenderness 
may  be  felt  in  the  skin  over  the  heart  or  over  the  left  sternomastoid  muscle. 
Cough  results  either  from  the  direct  pressure  on  the  trachea,  or  is  associated 
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with  bronchitiB.  The  expectoration  in  these  instances  is  abundant,  thin,  and 
watery;  subsequently  it  becomes  thick  and  turbid.  Paroxysmal  cough  of  a 
peculiar  brazen,  ringing  character  is  a  characteristic  symptom  in  some  cases, 
particularly  when  there  is  pressure  on  the  recurrent  laryngeal  nerves,  or  the 
cough  may  have  a  peculiar  wheezy  quality — the  *%oose  cough." 

DysprKBttj  which  is  common  in  cases  of  aneurism  of  the  transverse  por- 
tion, is  not  necessarily  associated  with  pressure  on  the  recurrent  laryngeal 
nerves,  but  may  be  due  directly  to  compression  of  the  trachea  or  the  left 
bronchus.  It  may  occur  with  marked  stridor.  Loss  of  voice  and  hoarseness 
are  consequences  of  pressure  on  the  recurrent  laryngeal,  usually  the  left, 
inducing  either  a  spasm  in  the  muscles  of  the  left  vocal  cord  or  paralysis. 

Paralysis  of  an  abductor  on  one  side  may  be  present  without  any  symp- 
toms. It  is  more  particularly,  as  Semon  states,  when  the  paral}i:ic  contrac- 
tures supervene  that  the  attention  is  called  to  laryngeal  symptoms. 

Hcemorrhage  in  thoracic  aneurism  may  come  from  (a)  the  soft  granula- 
tions in  the  trachea  at  the  point  of  compression,  in  which  case  the  sputum  is 
blood  tinged,  but  large  quantities  of  blood  are  not  lost;  (6)  from  rupture 
of  the  sac  into  the  trachea  or  a  bronchus;  (c)  from  perforation  into  the  lung 
or  erosion  of  the  lung  tissue.  The  bleeding  may  be  profuse,  rapidly  proving 
fatal,  and  is  a  common  cause  of  death.  It  may  persist  for  weeks  or  months, 
in  which  case  it  is  simply  haemorrhagic  weeping  through  the  sac,  which  is 
exposed  in  the  trachea.  In  some  instances,  even  after  a  very  profuse  haemor- 
rhage, the  patient  recovers  and  may  live  for  years.  A  man  with  well-marked 
thoracic  aneurism,  whom  I  showed  to  my  class  at  the  University  of  Pennsyl- 
vania and  who  had  had  several  brisk  haemorrhages,  died  four  years  after, 
having  in  the  meantime  enjoyed  average  health.  Death  from  haemorrhage  is 
relatively  more  common  in  aneurism  of  the  third  portion  of  the  arch  and  of 
the  descending  aorta. 

Difficulty  of  swallowing  is  a  comparatively  rare  symptom,  and  may  be 
due  either  to  spasm  or  to  direct  compression.  The  sound  should  never  be 
passed  in  these  cases,  as  the  esophagus  may  be  almost  eroded  and  perforation 
of  the  sac  has  taken  place. 

Heart  Symptoms. — Pain  has  been  referred  to ;  it  is  often  anginal  in  char- 
acter, and  is  most  common  when  the  root  of  the  aorta  is  involved.  The  heart 
is  hypertrophied  in  less  tlian  one  half  the  cases.  The  aortic  valves  are 
sometimes  incompetent,  either  from  disease  of  the  segments  or  from  stretch- 
ing of  the  aortic  ring. 

Among  other  signs  and  symptoms,  venous  compression,  which  has  already 
been  mentioned,  may  involve  one  subclavian  or  the  superior  vena  cava.  A 
curious  phenomenon  in  intrathoracic  aneurism  is  the  clubbing  of  the  fingers 
and  incurving  of  the  nails  of  one  hand,  of  which  two  examples  have  been 
under  my  care,  both  without  any  special  distention  or  signs  of  venous  en- 
gorgement. Tumors  of  the  arch  may  involve  the  pulmonary  artery,  pro- 
ducing compression,  or  in  some  instances  adhesion  of  the  pulmonary  seg- 
ments and  insufficiency  of  the  valve;  or  the  sac  may  rupture  into  the  artery, 
an  accident  which  hapj)ened  in  two  of  my  cases,  producing  instantaneous 
death. 

Pupil  Symptoms, — These  may  be  due  to,  first,  pressure  on  the  sympa- 
thetic, which  may  cause  dilatation  of  one  pupil  when  the  cord  is  irritated, 
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contraction  when  the  nerve  is  paralyzed.  Flushing  of  the  side  of  the  hty 
and  ear,  inoreaged  temperature,  and  Bireating  may  be  present.  Secondk  as 
Ainley  Walker  and  Wall  have  shown »  the  anisocoria  i&  most  frequently  tW  tu 
vascular  eonditions^with  low  blood  pressure  in  one  carotid  the  pupil  «q  thsl 
side  18  dilated,  with  hitjh  pressure  contrarted,  and  in  2G  cases  of  aneurism 
they  found  a  relation  between  the  state  of  the  pupil  and  the  arteries  on  tbr 
same  side.  Thirdly,  in  a  few*  eases  the  anisocoria  is  a  parasyphilitic  mani- 
festation associated  with  the  Argyll-Robertson  phenomenon  and  abeeot  km- 
jerks — the  liabiuslvi  syndrome. 

An  X-ray  exuniinntioii  Rhoiild  he  made  in  all  doubtful  rases.  The  fluoTiv 
scope  gives  an  accurate  picture  of  the  situation,  the  size,  and  the  rehtinn  lo 
the  heart.  Even  a  small  sac  may  be  seen.  In  several  cases  I  have  known  ihf 
diagnosis  to  rest  upon  it  ah  me  in  castas  in  which  scarcely  a  physif 
present.  8ai!<T  and  I'fahler  have  shown  that  a  condition  of  tortu 
aorta,  due  to  arterio-sclerosis,  may  exists  suggeBting  very  strongly  tht  pr** 
ence  of  aneurism,  particularly  on  examination  with  the  fluoroscope. 

The  clinical  picture  of  aneurism  of  the  aorta  is  extremely  varied, 
cases  prcsc'nt  characteristic  symptoms  and  no   physical   signs,  while  otbo 
have  well-marked   physical  signs  and  no  symjitoms. 

Diagnosis, ^Aneurism  of  the  aorta  may  be  confounded  with:  (a) 
vioh'ut  throbliiug  impulse  of  the  arch  in  aortic  insuiTjeiency,  I  have  al 
referred  to  a  case  of  this  kind  in  whicli  the  diagnosis  of  aneurism  wa« 
by  several  good  oliservers. 

(b)  iSimiile  DtfTmmie  Puhalion. — This  is  common  in  the  abdominal  m 
but  is  rare  in  the  arch.     A  case  which  came  under  the  care  of  WilliAm  Mi 
ray  and  Bramwell  presrnlcd,  without  any  paiu  or  pressure'  s  pi 
tion  and   didness  over  the  aorta.     The  condition  gradually  ^;      ^^     red 
was  thought  to  be  neurotic, 

(c)  Dislocation  of  the  heart  in  cunoture  of  the  spine  may  cause 
dis|dacement  of  the  aorta,  so  that  it  has  been  known  to  pulsate  forcibly 
the  right  of  the  sternum. 

(d)  Solid  Tumors, — When  the  tumor  projects  externally  and  pulsates 
difficulty  may  be  considerable.     In  tumor  the  heaving,  expansile  pulsaii^ii 
absent,  and  there  is  not  timt  sense  of  force  and  power  which  is  so  (stri 
in  the  throbliing  of  a  perforating  aneurism.     There  is  not  to  be  fel 
aortic  aneurism,  the  shock   of  the  heart  sounds,  particularly  the 
shock.     Auscultatory  sounds  are  less  definite,  as  large  aneurisms  rai 
without  murmurs;  and,  on  tlie  other  hand,  murmurs  may  be  heard  over 
mors.    The  greati^st  difliculty  is  in  the  deep  seated  thoracic  tumors,  and 
the  diagnosis  may  be  impossible.    The  physical  signs  may  be  indefinite. 
ringing  aortic  second  sound  is  of  great  importance  and  is  rarely,  if  eW 
heard  over  tumor.     Tracheal  tugging  is  here  a  valuable  sign.     Pr*"S80Tv 
nomena  are ,  less  common  in  tumor,  whereas  pain   is  more   frequcDt, 
general  appearance  of  the  patient  in  aneurism  is  much  better  than  in  tui 
in  which  there  may  l>e  cachexia  and  enlargement  of  the  glands  in  the 
or  in  tlie  neck.    Healthy,  strong  males  who  have  worked  hard  and  Imvp 
syphilis  are  the  most  common  subjects  of  ani-nrism.     Occasionally  cancer 
the    oesophagus    may    simulate    aneurism*    pr*xlucing    pressure   on   iht 
bronchus. 
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(«)  Pulsating  Pleurisy. — ^In  cases  of  empyema  necessitatis^  if  the  pro- 
jecting tumor  is  in  the  neighborhood  of  the  heart  and  pulsates,  the  eondt- 
tion  may  readily  be  mistaken  for  aneurism.  The  absence  of  the  heaving,  firm 
distention  and  of  the  diastolic  shock  would,  together  with  the  history  and 
the  existence  of  pleural  effusion,  determine  the  nature  of  the  case.  If  neces- 
Bary,  puncture  may  be  made  with  a  fine  hypodermic  needle.  In  a  majority 
of  the  cases  of  pulsating  pleurisy  the  throbbing  is  diffuse  and  widespread, 
moying  the  whole  side. 

Prognosis. — The  outlook  in  thoracic  aneurism  is  always  grave.  Life  may 
be  prolonged  for  some  years,  but  the  patients  are  in  constant  jeopardy.  Spon- 
taneous cure  is  not  very  infrequent  in  the  small  sacculated  tumors  of  the 
ascending  and  thoracic  portions.  The  cavity  becomes  filled  with  laminae  of 
firm  fibrin,  which  become  more  and  more  dense  and  hard,  the  sac  shrinks 
considerably,  and  finally  lime  salts  are  deposited  in  the  old  fibrin.  The  laminae 
of  fibrin  may  be  on  a  level  with  the  lumen  of  the  vessel,  causing  complete 
obHteration  of  the  sac.  The  cases  which  rupture  externally,  as  a  rule,  run  a 
i^pid  course,  although  to  this  there  are  exceptions;  the  sac  may  contract, 
become  firm  and  hard,  and  the  patient  may  live  for  five,  or  even  for  ten  or 
t^i-enty  years.  The  cases  which  have  lasted  longest  in  my  experience  have 
been  those  in  which  a  saccular  aneurism  has  projected  from  the  ascending 
^rch.  One  patient  in  Montreal  had  been  known  to  have  aneurism  for  eleven 
years.  The  aneurism  may  be  enormous,  occupying  a  large  area  of  the  chest, 
«ind  yet  life  be  prolonged  for  many  years.  One  of  the  most  remarkable  in- 
stances is  the  case  of  dissecting  aneurism  reported  by  Graham.  The  patient 
\raR  invalided  after  the  Crimean  War  with  aneurism  of  the  aorta,  and  for 
years  was  under  the  observation  of  J.  H.  Richardson,  of  Toronto,  under  whose 
care  he  died  in  1885.  The  autopsy  showed  a  healed  aneurism  of  the  arch, 
with  a  dissecting  aneurism  extending  the  whole  length  of  the  aorta,  which 
formed  a  double  tube. 

Treatment. — In  a  large  proportion  of  the  cases  this  can  only  be  palliative. 
Still  in  every  instance  measures  should  be  taken  which  are  known  to  promote 
clotting  and  consolidation  within  the  sac.  In  any  large  series  of  cured  aneu- 
risms a  considerable  majority  of  the  patients  have  not  been  known  to  be 
subjects  of  the  disease,  but  the  obliterated  sac  has  been  found  accidentally  at 
the  post  mortem. 

The  most  satisfactory  plan  in  early  cases,  when  it  can  be  carried  out  thor- 
oughly, is  the  modified  Valsalva  method  advised  by  the  late  Mr.  Tufnell,  of 
Dublin,  the  essentials  of  which  are  rest  and  a  restricted  diet.  The  rest  should, 
as  far  as  possible,  be  absolute.  The  reduction  of  the  daily  number  of  heart 
beats,  when  a  patient  is  recumbent  and  without  exertion,  amounts  to  many 
thousands,  and  is  one  of  the  principal  advantages  of  this  plan.  Mental  quiet 
should  also  be  enjoined.  The  diet  advised  by  Tufnell  is  extremely  rigid — 
for  breakfast,  2  ounces  of  bread  and  butter  and  2  ounces  of  milk  or  tea; 
dinner,  3  ounces  of  mutton  and  3  of  ])otatoes  or  bread  and  4  ounces  of  claret; 
supper,  2  ounces  of  broad  and  butter  and  2  ounces  of  tea.  This  low  diet 
diminishes  the  blood  volume  and  is  thought  also  to  render  the  blood  more 
fibrinous.  "Total  per  diem,  10  ounces  of  solid  food  and  8  ounces  of  fluid, 
and  no  more."  This  treatment  should  be  pursued  for  several  months,  but, 
except  in  persons  of  a  good  deal  of  mental  stamina,  it  is  impossible  to  carry 
56 
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it  out  for  moTXB  than  a  few  weeks  at  a  time.  It  is  a  form  of  treatmeiit  i 
only  t43  tJie  saccnlar  forni  of  aneurism,  unci  in  cases  of  large 
eating  with  tlie  aorta  hy  a  eomparatively  gniall  orifice  the  chancer  of  m 
aolidation  are  fairly  good.  IJnf|uestionably  rest  and  the  restriction  of  i 
liquids  are  the  important  parts  of  the  treatment,  snd  a  greater  varidj  c 
quantity  of  food  may  be  allowed  with  advantage.  If  this  plan  cad  mit 
thoroughly  carried  out,  the  patient  should  at  any  rate  be  advised  W  lin 
very  quiet  life,  mo^nng  about  with  deliheratinn  and  avoiding  all  saddni  IM 
tal  or  bodily  excitement.  The  bowels  sluiidd  he  kept  regular,  and  cimsid\ 
tion  and  straining  should  be  carefully  avoided.  Of  medicines,  iortidf 
potaBsiuni,  as  advisi^d  by  Balfour,  is  of  great  value.  It  may  be  given  indn 
of  from  10  to  20  grains  (OJJ  to  1.3  gnu)  three  times  a  day.  Larger  doetti 
not  nece&sary.  The  mode  of  action  is  not  well  understood.  It  may  id 
increasing  the  gecretions  and  so  inspissating  tlie  blood,  hy  lowering  th 
pressure,  or;  as  Balfour  thinks,  by  causing  thickening  and  conirae 
the  sac.  The  most  striking  effect  of  the  iodide  in  my  experience  hai  hm\ 
relief  of  the  pain.  The  evidence  is  conclusive  that  the  s}'philitic  cases  i 
more  beneOted  by  it  than  the  non-syphilitic.  All  these  measures  htvt  H 
value  unless  the  sac  is  of  a  suitable  form  and  size.  The  large  tuma 
wide  mouths  communicating  with  the  ascending  portion  of  the  aorta 
treated  on  the  most  approved  plans  for  months  without  the  slightest 
ence  other  than  rt^duction  in  the  intensity  of  the  throbbing.  A  [ml lent  i 
a  tumor  projecting  into  the  right  pleura  remained  on  the  most  rigid  Ttth 
treatment  for  more  than  one  hundred  days,  during  which  time  he  also  U 
iodide  of  potassium  faithfully.  The  pulsations  were  greatly  reduced  I 
the  area  of  dulness  diminished,  and  we  congratulated  ourselves  that  the  i 
was  probably  consolidating,  l^idden  death  followed  rupture  into  the  pirn 
and  tlie  sac  contained  only  fluid  blood,  not  a  shred  of  fibrin.  In  c^m 
which  the  tumor  is  large,  or  in  which  there  scents  to  he  very  little  prospftd 
consolidation,  it  is  perhaps  l»etter  to  advise  a  man  to  go  on  quietly  with 
occupation,  avoiding  excitement  and  worry.  Our  profession  has  offered  m 
examjdes  of  good  work,  thoroughly  and  conscientiously  ciirried  futU  by  n 
with  aneurism  of  the  aorta,  who  wisely,  I  think,  preferred,  as  did  the  I 
Hilton  Fagge,  to  die  in  harness. 

Sl:rciical  Measures. — In  a  few  cases  consolidation  may  be  pron 
the  sac  by  the  introduction  of  a  foreign  body,  such  aa  wire,  hot 
hy  the  combination  of  wiring  and  electrolysis.  Moore,  in  1864.  firs 
a  sac.  putting  in  78  feet  of  fine  wire.  Death  occurred  on  the  fifth  day.  0 
radi  proposed  the  combined  method  of  wiring  with  electrolysis,  which  1 
first  used  by  Burresi  in  1879.  His  patient  lived  for  three  and  a  half  iQiaii 
H^rse-bair,  watch-spring  wire,  catgut,  and  Florence  silk  have  hem  W 
Hunner  reports  the  statistical  results  of  both  methods  up  to  Oc' 
With  Moore's  niettiod  (wiring)  14  cases  were  treated,  8  of  thoraci 
all  fatal ;  6  aneurisms  of  the  abdominal  aorta,  3  of  which  were  su 
Of  23  eases  treated  by  wiring  and  electrolysis  (Moore-Corradi  rnetl 
were  thoracic  and  6  abdominal  The  thoracic  cases  of  Rosenstirn,  _ 
and  Kerr,  and  the  abdominal  cases  of  Noble  and  Finney  (Case  V), 
sueeessfuL  In  8  of  the  23  eases  there  were  amelioration  of  gm{^ 
probable  prolongation  of  life.     The  most  favorable  cases  are  those 


etH 


ANEURISM  859 

the  aneuriBm  is  sacculated^  but  this  is  a  point  not  easily  determined^  and 
often  from  a  sac  particularly  favorable  for  wiring  there  may  be  secondary 
projections  of  great  thinness.  The  sudden  filling  by  clot  of  an  aneurism  of 
the  celiac  axis  of  the  superior  mesenteric  artery  may  result  fatally  from 
infarct  of  the  intestine. 

OriiER  Conditions  Sequirino  Treatment. — Pressure  on  veins  causing 
engorgement,  particularly  of  the  head  and  arms,  is  sometimes  promptly  re- 
lieved by  free  venesection,  and,  at  any  time  during  the  course  of  a  thoracic 
meUrism,  if  attacks  of  dyspnoea  with  lividity  supervene,  bleeding  may  be  re- 
iorted  to  with  great  benefit.  It  has  the  advantage  also  of  promptly  checking 
the  pain,  for  which  symptom,  as  already  mentioned,  the  iodide  of  potassium 
jften  gives  relief.  In  the  final  stages  morphia  is,  as  a  rule,  necessary.  Dysp- 
Qoea,  if  associated  with  cyanosis,  is  best  relieved  by  bleeding.  Chloroform 
InhalationB  may  be  necessary.  The  question  sometimes  comes  up  with  refer- 
ence to  tracheotomy  in  these  cases  of  urgent  dyspnoea.  If  it  can  be  shown 
yj  Iftryngoscopic  examination  that  it  is  due  to  bilateral  abductor  paralysis 
the  trachea  may  be  opened,  but  this  is  extremely  rare,  and  in  nearly  every 
nstance  the  urgent  dyspnoea  is  caused  by  pressure  about  the  bifurcation. 
iThen  the  sac  appears  externally  and  grows  large,  an  ice  bag  or  a'.belladonna 
blaster  may  be  applied  to  allay  the  pain.  In  some  instances  an  elastic  sup- 
ort  may  be  used  with  advantage,  and  I  saw  a  physician  with  an  enormous 
xtemal  aneurism  in  the  right  mammary  region  who  for  many  months  had 
btained  great  relief  by  an  elastic  support,  passing  over  the  shoulder  and  un- 
cr  the  arm  of  the  opposite  side. 

The  calcium  salts  may  be  given  to  influence  coagulation,  and  the  nitrites 
I  the  blood  pressure  is  high,  but  rest  and  diet,  restriction  of  the  fluids,  and 
ree  purgation  are  usually  more  effectual  than  drugs  in  reducing  blood 
treasure. 

ANEUKISM     OP     THE     ABDOMINAL     AORTA 

Of  233  cases  collected  by  Nixon,  207  were  in  males,  26  in  females;  121 
rere  between  the  ages  of  twenty-five  and  forty-five.  Nixon  reports  a  case 
n  a  syphilitic  girl  of  twenty.  Sixteen  cases  occurred  among  16,000  ad- 
nissions  at  the  Johns  Hopkins  Hospital. 

Pathology. — The  sac  is  most  common  just  below  the  diaphragm  in  the 
leighborhood  of  the  coeliac  axis.  The  tumor  may  be  fusiform  or  sacculated, 
ind  it  is  sometimes  multiple.  Projecting  backward,  it  erodes  the  vertebrae  and 
nay  cause  numbness  and  tingling  in  the  legs  and  finally  paraplegia,  or  it  may 
MSB  into  the  thgrax  and  burst  into  the  pleura.  More  commonly  the  sac  is 
m  the  anterior  waJl  and  projects  forward  as  a  definite  tumor,  which  may  be 
fither  in  the  middle  line  or  a  little  to  the  left.  The  tumor  may  project  in 
he  epigastric  region  (which  is  most  common),  in  the  left  hypochondrium, 
n  the  left  flank,  or  in  the  lumbar  region.  When  high  up  beneath  the  pillar 
)t  the  diaphragm  it  may  attain  considerable  size  without  being  very  apparent 
m  palpation.  When  it  ruj^tures  into  the  retro-peritoneal  tissues  a  tumor  in 
-he  flank  may  be  formed  gradually,  which  enlarges  with  very  little  pulsation, 
[t  may  be  mistaken  for  a  rapidly  growing  sarcoma  or  for  appendicitis,  and 
ID  operation  may  be  performed. 

The  lymptomi  are  chiefly  pain,  very  often  of  a  neuralgic  nature,  passing 
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round  to  the  t^idcs  or  localized  in  the  back,  and  more  persistent  and  isteM 
than  ID  any  other  variet}^  of  aneurism,  liastric  syniptoniiS,  particularly  fcwn- 
iting,  may  be  early  and  deceptive  featuree.  Betardaiion  of  the  pulse  in  tto 
fenioml  artery  is  a  very  rumuion  symptom. 

Diagnosis  and  Physical  Signs. — ^lnt>i>eetion  may  show  marked  pulsation  ia 
the  epigastric  reiifion,  sonietinies  a  definite  tumor.    A  thril!  is  not  unwiimjoiL 
The  pulsation  i&  forcible,  expansile,  and  gometimes  tlouble  when  tbe  mv « 
large  and  in  contact  with  the  pericardium.     On  pal])atioD  a  definite  hmttr 
can  be  felt.     If  large,  there  is  tionie  degree  of  dulnesi?  on  [>ercu§?ion,  whitli 
usually  merges  with  that  of  the  left  lobe  of  the  liver.     On  auscultatiou*  i 
Bystolic  murmur  is,  as  a  rule,  audible,  and  is  sometimes  be?5t  heard  it  \k 
back.    A  diastolic  murmur  is  oecasionally  present,  usually  very  soft  in  qoil- 
ity.    One  of  the  conrmonefit  of  clinical  errors  is  to  mistake  a  throbbiiijj  ^(^i 
for  an  aneurism.    It  is  to  lie  remembered  that  no  pulsation,  however  f 
or  the  presence  of  a  thrill  or  a  systolic  murmur,  justifies  the  diagu*.'D  .^  * 
abdominal  aneurism  unless  there  is  a  definite  tumor  which  cnn  ie  gr^pi 
and  which  has  an  expansile  pnLmiton,    Attention  to  this  rule  will  sav^ 
errors.     The   throbbing   aorta — the  '^*preternatural   pulsation   in  tbf     ,  .- 
trium,"  as  Allan  Bums  calls  it— is  met  with  in  all  neurasthenic  eoDditH]^| 
particularly  in  women.     In  anaemia,  particularly  in  some  instances  of  ir^^ 
matic  anamia,  the  throbbing  may  be  very  great.     A^ery  frequently  a  tiunMr 
of  the  pylorus,  of  the  pancreas,  or  of  the  left  lobe  of  the  liver  is  lifted  ^A 
each  impulse  of  the  aorta  and  may  be  confounded  with  aneurism.    Tlif  aI- 
senee  of  the  forcible  expansile  impulse  and  the  examination  in  the  knee  At 
position,  in  which  the  tumor,  as  a  nde,  falls  forward,  and  the  pulsation  ii 
not  then  conmmnicatcd,  sullice  for  difTerentiation,     The  tumor  of  abdonuia) 
aneurism,  though  usually  fixed,  may  be  very  freely  movable. 

Prognosis*— The  outlook  in  abdominal  aneurism  is  bad.  A  few  cases  hd 
spontaik'ou.sly.  Death  may  result  from  (a)  complete  obliteration  of  tlie  Ic 
men  Uy  clots;  (h)  compression  paraplegia;  (c)  rupture  (which  occurre»i  id 
153  ol  the  2S3  cases  in  Nixon's  series)  either  into  the  pleura,  retroperitoiwl 
tissues,  peritoneum,  or  the  intestines,  most  commonly  into  the  duodenum;  [h 
embolism  of  the  superior  mesenteric  artery,  producing  infarction  of  the  i 
tines. 

The  treatment  is  such  as  already  advised  in  thoracic  aneurtam. 
the  aneurism  is  knv  down  pressure  has  been  successfully  applied  in  a 
by  Murray,  of  Newcastle.  It  nmst  be  kept  up  for  many  hours  under  chlfii^ 
form.  The  plan  is  not  without  risk,  as  patients  have  died  from  bniisiag  aai 
injury  of  the  sac.  Nine  cases  in  my  series  were  treated  surgically.  In  tw 
the  wiring  and  electrolysis  were  followed  by  great  improvement;  one  laiD 
lived  for  three  years. 
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AKEITKISM   OP   THE   BRANCHES   OF   THE   ABDOMINAL   AORTA 

The  coeliac  axis   is   itself  not   infretpiently   involved   in  aneuriKm  of ! 
first  i>ortion  of  the  abdominal  aorta.     Of  its  brrtiH'h<*s»  the  splenic  nxtafl 
occasionally  the  seat  of  aneurism.    This  rarely  causes  a  tumor  large  en 
to  be  felt;  sometimes,  however,  the  tumor  is  of  large  size.     I  have  rep 
a  caae  in  a  man^  aged  thirty,  who  had  an  illness  of  several  manOxt'  i^^ 
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tion,  severe  epigaBtrie  pain  and  vomiting,  which  led  his  physicians  in  New 
York  to  diagnose  gastric  ulcer.  There  was  a  deep  seated  tumor  in  the  left 
liypoehondriac  region,  the  dulness  of  which  merged  with  that  of  the  spleen. 
There  was  no  pulsation,  hut  it  was  thought  on  one  occasion  that  a  bruit  was 
beard.  The  chief  symptoms  while  under  observation  were  vomiting,  severe 
epigastric  pain,  occasional  haematemesis,  and  finally  severe  haemorrhage  from 
the  bowels.  An  aneurism  of  the  splenic  artery  the  size  of  a  cocoanut  was 
ntuated  between  the  stomach  above  and  the  transverse  colon  below,  and  ex- 
tended to  the  right  as  far  as  the  level  of  the  navel.  The  sac  contained  densely 
laminated  fibrin.  It  had  perforated  the  colon.  I  have  twice  seen  small 
aneurisms  on  the  splenic  artery.  Of  39  instances  of  aneurism  on  the  branches 
of  the  abdominal  aorta  collected  by  Lebert,  10  were  of  the  splenic  artery. 

Of  aneurism  of  the  hepatic  artery  Rolland  has  collected  40  cases  (1908), 
rf  which  24  were  extra-hepatic.  In  Holland's  case  there  were  three  sacs — all 
ntra-hepatic.  Rupture  took  place  in  32  cases — in  16  into  the  peritoneal  cay- 
ty,  in  13  into  the  bile  passages.  The  sac  is  rarely  large,  but  in  the  case  of 
FoIImann's  it  was  as  large  as  a  child's  head.  No  case  has  been  diagnosed. 
Jholelithiasis  and  duodenal  ulcer  are  the  conditions  for  which  it  is  most 
ikely  to  be  mistaken.  In  Ross  and  Osier's  case  the  liver  was  enlarged,  with 
ymptoms  of  pyaemia. 

Aneurism  of  the  superior  mesenteric  artery  is  not  very  uncommon.  The 
iagnosis  is  scarcely  possible  from  aneurism  of  the  arch.  Plugging  of  the 
ranches  or  of  the  main  stem  may  cause  infarction  of  the  bowel. 

Benal  Artery. — Henry  Morris  has  collected  21  instances  of  aneurism,  12 
f  which  arose  from  injury.  Many  of  them  were  false.  Pulsation  and  a  bruit 
re  not  always  present.  Four  cases  were  operated  upon ;  three  recovered.  In 
»  ease  of  Keen's  the  tumor  and  the  kidney  were  removed  together. 

Pulmonary  Artery.  — Primary  aneurism  of  the  trunk  is  very  rare.  Of 
he  branches  there  are  two  varieties:  (a)  The  acute  embolic,  which  may  be 
nultiple,  arising  in  connection  with  thrombi  in  the  veins  or  a  septic  endo- 
arditis  in  the  right  heart,  (b)  The  small  aneurisms  in  the  walls  of  pul- 
nonary  cavities,  already  considered. 

ARTERIOVENOUS    ANEURISM 

In  this  form,  known  to  Galen,  but  first  accurately  described  by  the  great 
William  Hunter,  there  is  abnormal  communication  between  an  artery  and  a 
«in.  When  a  tumor  lies  between  the  two  it  is  known  as  varicose  aneurism  ; 
rhen  there  is  a  direct  communication  without  tumor  the  vein  is  chiefly  dis- 
ended  and  the  condition  is  known  as  aneurismal  varix. 

While  it  may  occur  in  the  aorta,  it  is  much  more  common  in  the  periph- 
ral  arteries  as  a  result  of  stab  or  gunshot  wounds. 

An  aneurism  of  the  ascending  portion  of  the  arch  may  open  directly  into 
he  vena  cava.  Twenty-nine  cases  of  this  lesion  have  been  analyzed  by  Pepper 
nd  Griffith.  Cyanosis,  opdema,  and  great  distention  of  the  veins  of  the  upper 
»art  of  the  body  are  the  most  frequent  symptoms,  and  develop,  as  a  rule, 
nth  suddenness.  Of  the  physical  signs  a  thrill  is  present  in  some  cases.  A 
ontinuous  murmur  with  systolic  intensification  is  of  great  diagnostic  value, 
rhnmam    (Medico-Chirurgical  Transactions,  1840)   gave  the  first  accurate 
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round  to  tlie  mhs  or  Idealixod  in  the  back,  and  more  prr>is»$jfj 
tban  in  any  other  variety  of  aneurism.     Gastric  gyraptoini', 
iting,  may  be  early  and  deceptive  features.     RetardatioEi 
femoral  artery  i^  a  very  common  gymptom* 

Diag-noais  and  Physical  Signs. — Insij^eetion  may  s^ 
the  epigastric  region,  sometimes  a  definite  tunion 
The  pulsation  is  forcible,  expansile,  and  soineti* 
large  and  in  contact  with  tlie  pericardium.     0 
can  he  fell.     If  large,  there  it?  ^oine  degree  f 
usually  merges  with  that  of  tlie  left  lube 
Bystolic  murmur  is^  as  a  rule,  audible,  nf 
back,    A  dia^^tolic  murnuir  is  occasionally 
ity.    One  of  the  commoncgt  of  clinical 
for  an  aneurism.    It  is  to  be  remembe 
or  the  presence  of  a  thrill  or  a  sy^ 
abdominal  aneuris^m  unless  there 
and  which  has  an  expanstle  pulsa 
errors.     The  throbbintj  aorta^ 
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Sabin  (J.  H.  H.  Bulletin,  1901)? 

-MA  jmd  infiltration  of  the  other  Ci 
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iire  aneurisms  secondary  to  an  ii 
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M«MmA  chiefly  in  men  hetween  the  ages  of! 

^mmx9t  is  from  eight  to  twelve  weeks.    The 

^^    The  symptoms  correspond  with  the  situatK 
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ij  optic  neuritis,  and  the  diagnosis  of  meningitis  i 
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ized  by  muscular  and  vascular  asthenia, 
mentation  of  the  skinj  due  either  to  tuheixu- 
or  to  degeneraUve  changes  in  the  chromattin 

ae  disease  is  due  to  Addison  of  Gny^s  Hospital,  whose 
onstitutional  and  Local  Eilects  of  Disease  of  the  Supra- 
.^  published  in  1855. 
i.e  disease  is  rare.    Only  17  cases  came  under  my  observation 
States,     In  large  clinics  a  year  or  more  may  pas^^  without  a 
6  are  more  frequently  attacked  tlian  females.    In  Greenhow's  analy- 
fj  cases,  119  were  males  and  (14  females.    The  majority  of  cases  occur 
the  twentieth  and  fortietli  yeai*8.     A  congenital   case  has  l>een  de- 
nied, in  which  the  child  lived  for  eight  weeks,  and  post  mortem  the  aiJrenals 
found  to  be  large  and  cystic.    In  a  few  cases  a  blow  on  the  abdomen  or 
tk  has  preceded  the  onset     A  certain  number  of  cases  have  been  associated 
'with  PottV  disease. 

Pathology. — To  imderstiind  the  remarkable  character  of  Addison's  disease 
it  ift  necessary  to  have  an  idea  of  the  structure  and  function  of  the  supra- 

■  renal  bodies.  The  cortex  of  the  gland  is  an  epithelial  structure,  the  medulla 
consists  of  an  irreguhir  mesh  work  of  consecutive  tissue,  including  large  nmlti- 
nucleated  cells,  non-mednllated  nerve  fibres  and  nerve  cellt^,  aod  in  addition 

I  large  polymorphous  cells,  whicli  in  chroiuic  acid  solution  tiike  on  a  brownish 
pigmentation,  and  are  spoken  of  as  chromaffin  cells.  Extra-adrenal  chroniaflin 
[Celk  are  found  in  the  ganglia  of  the  abdominal  sympatlietic  system  anfl  in 
certain  structures  situated  along  the  course  of  the  aorta  and  are  known  as 
Iparaganglia  or  Zuckerkandl's  bodies.  Thi^e  chromaffin  cells  have  also  been 
found  in  the  carotid  glands  and,  according  to  sume  authors,  in  the  coccygeal 
^land,  the  parovarium  and  the  epidydimia.  Collectively  these  structures  are 
spoken  of  ns  Dw  "chromaffin  system,-' 

Removal  of  the  i^uprarenal  causes  death  in  animals  by  progressive  weakness 
and  toxemia. 

The  specific  function  of  the  medullary  portion  of  the  gland  and  of  the 

[chromaffin  system   is  to  furnish  an  internal  secretion  known  as  cpinephrin, 

irhieb  controls  blood  pressure,  acting  on  peripheral  neuro-mnscular  elements 
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account  of  this  iimrmur  and  of  thie  cliaraeteristic  type  of  cyanosis.  Thmii 
only  one  condition  with  wliich  it  could  be  confounded,  viz.,  tfje  renmriiahle 
cyanosis  of  the  upper  part  of  the  body  which  follows  crushing  accident*  tJi 
the  thorax.  Perforation  between  the  aorta  and  pulmonary  artery  causes  vm 
much  the  same  symptoniB.  In  a  few  cases  an  aneurism  of  the  abdoniJUAJ  ioft^ 
perforates  the  inferior  vena  cava— a*denia  and  cyanosis  uf  the  leps  and  lu«« 
half  of  the  hody,  and  the  distinctive  thrill  and  murmur  are  present. 

In  the  arterio-venouB  aneiirismB  which  follow  stab  and  bullet  woundi  of 
the  subclavian,  axillary,  carotid,  femoral,  and  popliteal  arteries  the  ciinw^*! 
features  are  most  characteristic.  First,  the  veins  enlarge  as  the  arterial  blood 
flows  under  high  pressure  into  them.  The  affected  limb  may  be  gwitlr 
swollen  and  in  a  young  person  may  lengthen,  and  the  grouih  of  hair  is  i 
creased.  Secondly,  a  s^trong  thrill  is  felt,  of  maximum  intensity  at  the  sittj 
the  aneurism,  but  sometimes  to  be  felt  at  the  most  distant  parts  of  a  \\% 
Thirdly,  the  characteristic  continuous  murmur  with  systolic  inteoaificsti 
is  heard.  In  the  external  arteries  the  condition  may  persist  for  years  befi 
disability  is  caused  by  enlargement  of  the  veins  and  swelling  of  the  liii 

P0LYARTEBITI8   ACUTA    NODOSA 
(Periurteritis  Nodosa) 

A  series  of  cases  has  been  described  in  which  small  aneurisms  ocml 
the  arteries  of  the  muscles  and  viscera.  The  first  case  was  reported  by  Ka 
maul  and  Maier,  and  about  19  cases  in  all  have  been  described  (Die 
A  case,  agreeing  clinically  with  the  others,  has  occurred  in  my  wards, 
autopsy  was  permitted,  but  the  nodules  were  felt  in  the  abdominal  wall  bcfmf 
death.  The  case  is  reported  by  Salnn  (J.  H,  H,  Bulletin,  1901).  There  ire 
marked  thickening  of  the  intima  and  infiltration  of  the  oiher  coats^  with  i 
nuclear  growth  almost  sarcomatous.  There  are  two  theories:  one,  that  tbe 
nodules  are  aneurisms  due  to  syphilis  or  to  congenital  weakening  of 
arteries;  the  other,  that  they  are  aneurisms  secondary  to  an  inflammi^ 
process  like  the  infectious  granuloma ta. 

The  cases  have  occurred  chiefly  in  men  between  the  ages  of  twentr 
and  fifty  two ;  the  ctwrse  is  from  eight  to  twelve  weeks.  The  patients 
plain  of  weakness.  The  symptoms  correspond  with  the  situation  of  tht] 
fiions;  thus  their  presence  in  the  muscles  is  associated  witli  pain,  we 
and  sometimes  paralysis  and  atrophy.  The  nodules  are  abundant  in  the  ( 
mentary  tract.  The  severest  symptom  is  epigastric  pain;  there  is  Id*] 
apfietite,  thirst,  vomit ing»  constipation,  or  diarrhoea.  The  disease  w 
at  flrst,  but  the  temperature  sinks  to  subnormal,  while  the  pulse  n 
rapid.  When  the  cerebral  vessels  are  involved  there  are  headache,  excite 
convulsions,  and  optic  neuritis,  and  the  diagnosis  of  meningitis  is  mad#. 
anflpmia  is  extreme.  In  our  case  the  haemoglobin  was  21  per  eent«,  ih^ 
blood-celle  1,704,000.  The  leucocytes  reached  11(5,000,  of  which  91  p.T  - 
were  polymorphonuclear  forms.  The  urine  is  scanty,  of  low  s{)ecifie  gnnh. 
with  albumin  and  casts.  Urea  is  excreted  in  small  quantities^  but  the  wi^ 
is  clear. 


SECTION   X 

DISEASES   OF   THE    DUCTLESS   GLANDS 

L    DISEASES    OF    THE    SUPRARENAL    BODIES 

1.    ADDISON'S   DISEASE 

Definition. — A  disease  characterized  by  muscular  and  vascular  asthenia, 
irritation  of  the  stomach,  and  pigmentation  of  the  skin;  due  either  to  tubercu- 
losis or  atrophy  of  the  adrenals,  or  to  degenerative  changes  in  the  chromaflSn 
system  generally. 

The  recognition  of  the  disease  is  due  to  Addison  of  Gu/s  Hospital,  whose 
monograph  on  "The  Constitutional  and  Local  EfiEects  of  Disease  of  the  Supra- 
renal Capsules"  was  published  in  1855. 

Etiology. — The  disease  is  rare.  Only  17  cases  came  under  my  observation 
in  the  United  States.  In  large  clinics  a  year  or  more  may  pass  without  a 
case.  Males  are  more  frequently  attacked  than  females.  In  Greenhow's  analy- 
sis of  183  cases,  119  were  males  and  64  females.  The  majority  of  cases  occur 
between  the  twentieth  and  fortieth  years.  A  congenital  case  has  been  de- 
scribed, in  which  the  child  lived  for  eight  weeks,  and  post  mortem  the  adrenals 
were  found  to  be  large  and  cystic.  In  a  few  cases  a  blow  on  the  abdomen  or 
back  has  preceded  the  onset.  A  certain  number  of  cases  have  been  associated 
with  Pott's  disease. 

Pathology. — To  understand  the  remarkable  character  of  Addison's  disease 
it  is  necessary  to  have  an  idea  of  the  structure  and  function  of  the  supra- 
renal bodies.  The  cortex  of  the  gland  is  an  epithelial  structure,  the  medulla 
consists  of  an  irregular  meshwork  of  consecutive  tissue,  including  large  multi- 
nucleated cells,  non-medullated  nerve  fibres  and  nerve  cells,  and  in  addition 
large  polymorphous  cells,  which  in  chromic  acid  solution  take  on  a  brownish 
pigmentation,  and  are  spoken  of  as  chromaffin  cells.  Extra-adrenal  chromaffin 
cells  are  found  in  the  ganglia  of  tlie  abdominal  sympathetic  system  and  in 
certain  structures  situated  along  the  course  of  the  aorta  and  are  known  as 
paraganglia  or  Zuckerkandl's  bodies.  These  chromaffin  cells  have  also  been 
found  in  the  carotid  glands  and,  aecordin«^  to  some  authors,  in  tlie  coccygeal 
gland,  the  parovarium  and  tlie  opidydimis.  Collectively  these  structures  are 
spoken  of  as  tlie  "chromaffin  system." 

Bemoval  of  the  suprarenal  causes  death  in  animals  by  progressive  weakness 
and  toxaemia. 

The  specific  function  of  the  medullary  portion  of  the  gland  and  of  the 
chromaffin  system  is  to  furnish  an  internal  secretion  known  as  epinephrin, 
which  controls  blood  pressure,  acting  on  peripheral  neuro-muscular  elements 
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in  the  arterioles,  promotes  the  activity  of  the  skeletal  muscles,  and  in  somewij 
controls  the  metabolism  of  the  pigment  of  the  skin.  The  remarkable  discoTetj 
of  Schafer  and  Oliver  of  the  blood  pressure  raising  proi>erty  of  these  glandi 
is  almost  the  only  positive  fact  we  know  in  connection  with  their  functions 

Glycosuria  is  also  caused  by  the  injection  of  epinephrin,  and  in  aniinili  t 
form  of  arterio-sclerosis,  probably  due  to  the  high  blood  pressure.  Following 
this  discovery  many  theoretical  conceptions  have  been  entertained  of  the  rebh 
tion  between  a  defect  of  the  adrenal  secretion  and  asthenic  affections,  and  it 
is  suggested  that  adrenal  insufficiency  itself  plays  an  important  role  in  acute 
infections,  in  tuberculosis,  and  many  wasting  diseases,  with  which  it  is  intc^ 
esting  to  note  that  increased  pigmentation  may  be  associated. 

Epinephrin  has  been  shown  to  be  present  in  the  ehromaflin  bodies,  go  that 
we  may  take  it  that  the  chromaffin  system  has  everywhere  the  special  functioB 
of  providing  a  material  which  keeps  up  the  vascular  tone. 

In  some  way,  too,  it  controls  the  pigment  metabolism.  Abolition  of  the 
function  of  the  suprarenals,  or  marked  irritation  in  the  chromaffin  tiasaei 
in  the  abdomen,  as  in  tuberculous  peritonitis  or  in  aneurism,  is  associated  with 
a  great  increase  in  the  pigmentation  of  the  skin. 

We  have  no  positive  knowledge  as  to  the  function  of  the  cortex  of  the 
glands.  Apparently  it  has  some  influence  upon  sexual  activity  and  pregnancy. 
This  portion  of  the  capsules  becomes  twice  its  normal  thickness  in  pregnant 
rabbits.  Hyperplasia  of  the  cortex  or  tumor  formations  may  be  associated  with 
precocious  sexual  development,  and  hypoplasia  of  this  part  with  infantiliim. 
It  is  also  suggested  that  the  cortex  produces  bodies  which  neutralize  the  poison- 
ous products  of  nitrogenous  metabolism  and  in  this  way  prevent  auto-intoxi* 
cation. 

Morbid  Anatomy. — There  is  rarely  emaciation  or  anaemia.  Bolleston  thus 
summarizes  the  condition  of  the  suprarenal  bodies  in  Addison's  disease: 

"1.  The  fibro-oaseous  Icpion  due  to  tuberculosis — far  the  commonest  condi- 
tion found.  2.  Simple  atrophy.  3.  Chronic  interstitial  inflammation  leading 
to  atrophy.  4.  Malignant  disease  invading  the  capsules,  including  Addimn's 
case  of  malignant  nodule  compressing  the  suprarenal  vein.  6.  Blood  eitravas- 
ated  into  the  suprarenal  bodies.  6.  No  lesion  of  the  suprarenal  bodies  them- 
selves, but  pressure  or  inflammation  involving  the  semilunar  ganglia. 

"The  first  is  the  only  common  cause  of  Addison's  disease.  The  othen, 
with  the  exception  of  simple  atrophy,  may  be  considered  as  very  rare." 

The  nerve-cells  of  the  semilunar  ganglia  have  been  found  degenerated  and 
deeply  pigmented,  and  the  nerves  sclerotic.  The  ganglia  are  not  uncommonlj 
entangled  in  the  cicatricial  tiss?ue  about  the  adrenals.  The  chromaffin  cells 
in  the  sympathetic  ganglia  and  in  the  abdominal  plexuses  generally  disappear. 
The  cases  of  extensive  destruction  of  the  glands  without  Addison's  disease  are 
explained  by  a  persistence  of  the  chromaffin  structures  elsewhere,  while  exten- 
sive involvement  of  tlie  extra-capsular  chromaffin  system  may  itself  be  auffi- 
cient  to  cause  the  symptoms,  the  adrenals  themselves  being  intact. 

Few  chan<res  of  importance  are  found  in  other  orgims.  The  spleen  is  o^ 
casionally  enhirged;  the  thymus  may  be  persistent.  The  other  organs  show 
only  the  alterations  associated  with  a  protracted  illness. 

Symptoms. — In  the  words  of  Addison,  the  characteristic  symptoms  arc 
"ana?mia,  general  languor  or  debility,  remarkable  feebleness  of  the  heart*fl 
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stion,  irritability  of  the  stomach,  and  a  peculiar  change  of  color  in  the 

The  onset  is,  as  a  rule,  insidious.  The  feelings  of  weakness,  as  a  rule, 
lecede  the  pigmentation.  In  other  instances  the  gastro-intestinal  symptoms, 
be  weakness,  and  the  pigmentation  come  on  together.  There  are  a  few  cases 
1  the  literature  in  which  the  whole  process  has  been  acute,  following  a  shock 
r  some  special  depression.    There  are  three  important  symptoms : 

(a)  Pigmentation  of  the  Skin. — This,  as  a  rule,  first  attracts  the  atten- 
ion  of  the  patient's  friends.  The  grade  of  coloration  ranges  from  a  light 
ellow  to  a  deep  brown,  or  even  black.  In  typical  cases  it  is  diffuse,  but  always 
leeper  on  the  exposed  parts  and  in  the  regions  where  the  normal  pigmentation 
s  more  intense,  as  the  areolae  of  the  nipples  and  about  the  genitals ;  also  wher- 
ver  the  skin  is  compressed  or  irritated,  as  by  the  waistband.  At  first  it  may 
e  confined  to  the  face  and  hands.  Occasionally  it  is  absent.  Patches  show- 
Dg  atrophy  of  pigment,  leucoderma,  may  occur.  The  pigmentation  is  found 
n  the  mucous  membranes  of  the  mouth,  conjunctivae,  and  vagina.  Pig- 
mentation of  the  mucous  membrane  is  not  distinctive.  It  has  been  found 
1  chronic  stomach  troubles,  etc.  (Fr.  Schultze),  and  is  common  in  the  negro. 
.  patchy  pigmentation  of  the  serous  membranes  has  often  been  found.  Over 
16  diffusely  pigmented  skin  there  may  be  little  mole  like  spots  of  deeper  pig- 
entation,  and  upon  the  trunk,  particularly  on  the  lower  abdomen,  it  may 
J  "ribbed"  like  the  sand  on  the  seashore. 

(fc)  Gastro-intestinal  Symptoms. — The  disease  may  set  in  with  attacks 
'  nausea  and  vomiting,  spontaneous  in  character.  Toward  the  close  there 
ay  be  pain  with  retraction  of  the  abdomen,  and  even  features  suggestive  of 
rritonitis.  A  marked  anorexia  may  be  present.  The  gastric  symptoms  are 
.riable  throughout  the  course ;  occasionally  they  are  absent.  Attacks  of  diar- 
icea  are  frequent  and  come  on  without  obvious  cause. 

(c)  Asthenia,  the  most  characteristic  feature  of  the  disease,  may  be 
anifested  early  as  a  feeling  of  inability  to  carry  on  the  ordinary  occupation, 

the  patient  may  complain  constantly  of  feeling  tired.  The  weakness  is 
ecially  marked  in  the  muscular  and  cardio-vascular  systems.  There  may  be 
{  extreme  degree  of  muscular  prostration  in  an  individual  apparently  well 
lurished,  whose  muscles  feel  firm  and  hard.  The  cardio-vascular  asthenia 
manifest  in  a  feeble,  irregular  action  of  the  heart,  which  may  come  on  in 
iroxysms,  in  attacks  of  vertigo,  or  of  syncope,  in  one  of  which  the  disease 
ay  prove  fatal.  The  blood  pressure  is  low,  falling  to  70  or  80  mm.  of  Hg. 
eadache  is  a  frequent  syniptom ;  convulsions  occasionally  occur.  Pain  in  the 
ick  may  be  an  early  and  important  symptom. 

Anaemia,  a  symptom  specially  referred  to  by  Addison,  is  not  common.  In 
majority  of  the  patients  the  blood  count  is  normal.  McMunn  has  described 
I  increase  in  the  urinary  pigments,  and  a  pigment  has  been  isolated  of  very 
uch  the  same  character  as  the  melanin  of  the  skin.  ^ 

The  mode  of  termination  is  either  by  syncope,  which  may  occur  even  early 
I  the  disease,  by  gradual  progressive  asthenia,  or  by  the  devel0})ment  of  tuber- 
ilous  lesions.  In  two  cases  I  have  known  a  noisy  delirium  with  urgent 
^spnoca  to  precede  the  fatal  event. 

Diagnosis. — Pigmentation  of  llio  skin  is  not  confined  to  Addison's  disease. 
ho  following  conditions  may  give  rise  to  an  increase  in  the  pigment;  some 
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of  which*  e,  g.,  a  aiul  6.  are  due,  as  in  Addison's  disoage^  to  distttrbanoe  to  the ' 
clirtMnaHin  i^yi^ti'iii. 

(a)  Abdf'uninal  growtlis — tubercle,  cantor,  or  lymphoma.  In  tubercaloni  | 
of  the  peritoneuiTi  pigmentation  is  not  uneomnion* 

{h)   Pregnnney,  in  wliich  the  discolnration  is  usually  limiteid  to  the  hi% 
the  so-called  masqim  des  fcmmes  enceintes.    Uterine  di£4?a8e  is  a  comm<m  am 
of  a  patehy  melsHma. 
■        (c)  H(emQ€hrQmadosis^  associated  with  hypiTtrophic  cirrhosU.  pt^^mecu- 
B|i^  of  the  skin,  and  diabetes. 

^HP  (d)   In  overworked  per8onB  of  constipated  habit  and  with  ftliaggiah  liwi 
there  may  he  a  patehy  staining  of  tlie  faee  and  forehead. 

(e)  The  vagabond's  discoloration,  caused  by  the  irritation  of  lice  tad  dirt, 
which  may  reach  a  very  high  grade,  and  has  sometimes  been  mistaki^n  for 
Add i Sim's  disease* 

(/)   In  rare  instances  there  is  deep  discoloration  of  the  skin  in  ttidiMOc 

I  cancer,  so  deep  and  general  that  it  has  been  confounded  with  mel(um9  tufi^ 
renale, 
(g)   In  certain  caseei  of  exophthalmic  goitre  abnormal  pigmentation  occna 
(h)   In   a  few   rare   instances   the  pigmentation   in   scleroderms  m«y  b« 
general  and  deep. 

(i)   In  the  face  there  may  be- an  extraordinary  degree  of  pigmentation  »itt 
to  innumerable  small  black  comedones.     If  not  seen  in  a  very  goml  light,  i 
face  may  suggest  argyria.     Figunjntation  of  an  advanced  grade  may  (Ktaii 
in  chniuie  uleer  of  the  stomach  and  in  dilatation  of  the  organ. 

(;)   Argyria  could  scarcely  be  mistaken,  and  yet  I  was  consulted  in  8i 
in  which  the  diagnosis  of  Addison's  disease  had  been  made  by  serml  gori 
observers. 

{k)  Arsenic  when  taken  for  many  months  may  cause  a  most  intenn*  p^ 
mentation  of  the  skin, 

{!)  With  arterio-sclerosis  and  chronic  heart-disease  there  may  be  mirbl' 
nielantjdentia. 

(w)   In  pernicious  anaemia  the  pigmentation  may  be  cxtremCi,  most « 
monly  due  to  tiie  prolonged  administration  of  arsenic. 

(n)   There  is  a  form  of  deep  pigmentation,  usually  in  wonjen>  which  fwj 
sists  for  years  without  change  and  without  any  s}x^cial  impairment  of  hcilti 
I  have  met  with  two  caises;  in  one  the  pigmentation  was  a  little  more  l<»iirt 
than  is  usual  in  Addison's  disease;  in  both  the  condition  had  lastetl  enn«« 
years. 

(o)  In  ochronosis  there  may  be  a  deep  melanotic  pigmentation  of  tin*  b/f 
and  liands. 

In  any  ease  of  unusual  pigmentation  these  various  conditions  mail  te 
sought  for;  the  diagnosis  of  Addison's  disease  is  scarcely  justifiable  wntlrwAl 
the  a5?tlicnia.  In  nuiny  instances  it  is  difficult  early  in  the  disease  it>  arnt" 
at  a  definite  conclusion.  The  occurrence  of  fainting  fits,  of  nauM%  tad  |»* 
trie  irritability  are  important  indications.  As  the  lesion  of  the  cnp*u\n  & 
almost  always  tuhcreidous,  in  doubtful  cases  the  tuberculin  test  may  k  tt»i 
In  two  of  my  cases,  robust,  healthy  men  with  pigmentation  and  gastric  srmp 
toms,  the  reaction  was  obtained. 

Progpaosis*' — The  disease  is  usually  fatal.    The  cases  in  which  the  bmi»fl|  j 
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t  or  does  not  occur  run  a  more  rapid  course.  There  are  occasionally 
ases  which,  with  great  weakness,  vomiting,  and  diarrhoea,  prove  fatal 
¥  weeks.  In  a  few  cases  the  disease  is  much  prolonged,  even  to  six  or 
rs.  In  rare  instances  recovery  has  taken  place,  and  periods  of  improve- 
isting  many  months,  may  occur. 

Ettment. — When  asthenia  appears  the  patient  should  be  confined  to  bed 
Iden  efforts  and  muscular  exercise  should  not  be  allowed.  Fatal  3301- 
ly  at  any  time  occur.    In  three  of  my  cases  death  was  sudden.    For  the 

arsenic  and  strychnia  are  useful ;  for  the  diarrhoea  large  doses  of  bis- 
md  for  the  irritability  of  the  stomach  creosote,  hydrocyanic  acid,  ice, 
impagne.  The  diet  should  be  light  and  nutritious.  As  the  disease  is 
ilways  tuberculous  an  open  air  treatment  may  be  carried  out.  Tuber- 
ay  be  tried,  particularly  if  the  case  is  seen  early, 
ration  has  been  suggested.  The  lesion  is  usually  localized,  and  nowa- 
should  not  be  a  difficult  matter  to  remove  the  diseased  glands ;  but,  so  far 
aow,  in  animals  this  is  always  a  fatal  procedure,  and  in  any  case,  unless 
ere  supernumerary  adrenals  and  a  considerable  portion  of  the  extra- 
r  chromaffin  intact,  the  operation  would  be  useless. 
ENAL  Therapy. — Evidently  the  relation  of  Addison's  disease  to  the 
3  is  not  quite  the  same  as  that  of  myxoedema  to  the  thyroid  gland,  in 
he  insufficiency  is  promptly  and  permanently  relieved  by  the  adminis- 
of  preparations  of  the  thyroid.    The  tuberculous  nature  of  the  lesions 

of  the  cases  of  Addison's  disease  is  in  itself  an  obstacle,  and  there  is 
widespread  cicatricial  involvement  of  the  sympathetic  system.  There 
a  large  series  of  cases  treated  with  various  preparations,  but  only  a 
w  with  satisfactory  results.     In  only  two  of  my  patients  was  there 

improvement.  In  one,  which  I  have  reported,  all  the  severer  symp- 
sappeared,  the  pigmentation  cleared  up,  and  the  patient  died  subse- 

of  an  acute  infection,  which  apparently  had  nothing  to  do  with  the 

The  adrenals  were  found  sclerotic  but  not  tuberculous.     The  dried 

lay  be  given  in  doses  of  from  5  to  20  grains  (0.3  to  1.3  gm.)  three 

day.  There  are  also  liquid  extracts.  Epinephrin  may  also  be  used 
on  the  blood  pressure  is  low  it  can  be  given  systematically,  carefully 
its  effects. 

2.     OTHER  AFFECTIONS  OF  THE  SUPRABENAL  GLANDS 

erplasia  of  the  cortex  has  been  met  with  in  defective  development  of 
itals.  Enlargement  is  not  uncommon  in  chronic  nephritis  and  in  ar- 
erosis.  The  latter  has  been  attributed  to  the  overactivity  of  the  gland, 
•ophy  with  tumor  has  also  been  associated  with  a  remarkable  precocious 
ment  of  the  sexual  organs.  When  one  gland  is  diseased  the  other  may 
•ged.  In  cases  of  diseast*  of  both  glands  the  chromaffin  tissues  along 
;a  and  in  the  synipatlietic  system  have  been  found  hypertrophied. 
oplasia. — There  is  an  interesting  association  of  absence  of  tlie  adrenals 
nee  of  the  medulla  with  anomalies  of  the  brain,  particularly  anen- 
.  It  has  been  suggested  that  chronic  hypoplasia  associated  with  insuf- 
of  the  internal  secretion  is  responsible  for  the  low  blood  pressure  in 
2ific  fevers  and  in  conditions  of  debility.     Some  have  attributed  the 
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"wliite  line,"  the  anaemic  vaso-motor  skin  reflex,  to  adrenal  inBufikiency,  Iml, 
in  any  caM\  it  is  too  eoiimioti  to  lie  of  mucti  iniiiort. 

Haemorrhage. — Amite  ha-morrlifigie  adrenalitig  presents  a  pictun^  wme* 
what  resenibliiig  acute  pancreatitis — a  sudden  onset  with  pain,  vomiting^,  pr(>- 
found  prostration  and  death  within  a  few  days.  In  other  cases  conndsiow 
occur  or  tlir  patient  falls  into  a  typhoid  state  with  profound  asthenia.  In 
eliildren  the  disease  nvay  be  associated  with  purpura,  both  eutaiiwus  and 
viseeral 

Tumors,— Botlj  carcinoma  and  Mreonia  have  been   described.     Thej  m 
very  apt  to  undergo  fatty  degeneration  and  htemorrliage,  so  that  they  mij 
form  very  largt^  cyst^s.     In  chihlren  exceHeive  development  of  the  genitals  mti  I 
hair  and  tat  lias  been  found,  as  noted  by  Bullock  and  Secjueira,  who  h^v«  cij1*J 
lected  a  number  of  cases.     On  this  account  a  suggestion  has  been  nmdt;  tiui] 
the  adrenal  cortex  has  an  hormonic  internal  secretion  which  influences  ecutdl 
development.     liobert   Hutchison   has   described   a   remarkable  syndmnw  it  I 
children  of  adrenal  tumor,  exoj)ldhalnioR,  and  cranial  tumors;  and  William 
Pepper  (tertius)   has  deseribed  a  form  characterized  by  rapid  growth,  difme 
involvement  of  the  liver,  and  great  distention  of  the  abdouiea  without  i 
or  jaundice. 

H.    DISEASES   OF   THE  THYMUS   GLAND 

While  prol^ably  an  organ  of  internal  secretion  the  thymus  in  structure  hill 
little  resemblance  to  the  other  ductless  glands,  with  tlie  exception  of  tteJ 
epiphysis  cerebri,  and  must  Ik?  classed  as  an  epithelial  rather  than  m  a  ljiii»i 
])ho i d  0 rga  n  ( Pa  p  | len  be i  m er ) . 

At  birth  the  thymus  gland  weighs  about  12  grams;  from  the  first  ta  ttej 
fifth  year  about  23  grams;  from  the  sixth  to  the  tenth  year  about  20  griunlS^ 
from  the  eleventh  to  the  fifteenth  year  about  37 Y^  g^rams,  and  from  tin* 
teenth  to  the  twentieth  year  about  25l{.  grams,  after  which  it  underg:oe*  rl 
gradual    atrophy    (Hammar),      Involution   not   taking   place,  a   "pcrsj^iciii 
thymus*-  remains. 

The  function  of  the  gland  is  not  known.  Friedleben,  whose  TcmaiiiM<i* 
monograph  (1858)  is  a  storehouse  of  all  knowledge  on  tiie  subjeiH,  found  O'^ 
ill  elfects  from  extirpation,  but  this  has  not  fjcen  confirmed.  There  is  aa  <ii»* 
scure  relationship  between  the  thvimis  and  the  sexual  glands.  After  casi 
N,  Patton  found  persistency  and  hypertrophy  of  the  gland.  A  distur 
the  normal  development  of  the  bones,  particularly  in  ossification,  also  «k 
(Basch)  and  there  is  an  increase  in  the  excitability  of  the  nerves.  The  na'im 
of  the  internal  secretion  is  unknown.  Many  experiments  have  bei'n  «y*l 
with  extract  from  the  gland,  hut  without  detimte  results. 


1,     HYPERTROPHY    OF   THE   THYMUS 

The  size  of  the  gland  varies  so  greatly  that  it  is  not  easy  to  define  the ! 
betwwn  persistency  and  enlargement.    Between  the  manubrium  stemi  in<I ' 
vertebral  column  in  an  infant  of  tight  njotiths  tlic  <lislan<.'C  is?  onlr  *••  *'^ 
(Jaccjbi).  so  that  it  is  easy  to  understand  bow  an  enlarged  glaml  may  h^ 
what  Warthin  calls  **thymie  tracheostenosis."     There  would  ap|H'iir  to  !• 
this  author  suggests,  three  groups  of  eases: 
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(a)  Thymic  stridor,  either  congenital  or  developing  soon  after  birth,  vary- 
ing in  intensity  and  aggravated  by  crying  and  coughing. 

(b)  Thymic  asthma,  sometimes  known  as  Copp's  or  Miller's  asthma,  which 
8  an  exaggerated  and  more  persistent  form  of  the  stridor.  While  much  dis- 
rate exists  as  to  this  form,  there  can  be  no  doubt  as  to  its  occurrence,  as  there 
ire  cases,  those  reported  by  Siegel  and  Konig,  for  example,  in  which  complete 
■elief  has  followed  removal  of  the  gland.  Olivier  has  collected  39  cases  of 
hymectomy  with  24  recoveries. 

(c)  Lastly,  in  a  few  cases  sudden  death  has  been  met  with,  usually  in 
connection  with  the  condition  of  lymphatism  about  to  be  described. 

Persistence  of  the  gland  has  been  met  with  in  many  affections,  such  as 
Qraves'  disease,  Addison's  disease,  acromegaly,  myasthenia  gravis,  rickets, 
etc  Many  observers  have  regarded  the  association  of  an  enlargement  with 
Qraves*  disease  as  more  than  accidental  and  as  a  sort  of  compensatory  process. 

2.     ATROPHY  OP  THE  THYMUS 

This  is  met  with  accidentally  in  children  who  show  no  special  pathological 
Ganges,  especially  as  Ruhrah  has  shown,  in  marasmus  and  the  chronic  wasting 
lisorders  of  children. 

Of  other  morbid  conditions  met  with,  haemorrhages  are  not  uncommon. 
dany  mediastinal  tumors  originate  in  the  remnants  of  the  thymus;  dermoid 
nmors  and  cysts  have  also  been  met  with;  tuberculosis  and  syphilis  of  the 
jland  are  occasionally  seen. 

The  condition  described  by  Dubois,  met  with  sometimes  in  the  subjects  of 
ongenital  syphilis,  in  which  there  are  fissure  like  cavities  in  the  gland  filled 
nth  a  purulent  fluid,  is  stated  by  Chiari  and  by  Dudgeon  to  be  a  post  mortem 
oftening. 

3.     STATUS  THYMICOLYMPHATICUS 
(Lymphatism) 

Definition. — A  condition  in  children  of  hyperplasia  of  the  lymphatic  tissues 
ind  of  the  thymus,  in  association  with  a  flabby,  fat  overgrowth  of  the  body 
ind  hypoplasia  of  the  heart  and  blood  vessels. 

The  subjects  of  hinphatism,  as  this  condition  has  been  called,  have  a 
owered  resistance,  and  are  liable  to  sudden  death  from  trifling  and  apparently 
nadequate  causes.  The  so-called  "thymic  death''  has  been  much  discussed. 
[n  young  infants  who  have  been  found  dead  in  bed,  or  who  have  been  suddenly 
ittacked  with  dyspna?a  and  cyanosis  and  died  in  a  few  minutes,  the  thymus 
rland  has  been  found  enlarged.  Paltauf  increased  our  knowledge  of  this  con- 
lition  when  he  described  (in  1889)  a  lymphatic  constitution,  in  which  there 
ras  hyperplasia  of  tlie  general  lymphatic  apparatus,  enlargement  of  the  thymus 
ind  of  the  spliK^n,  with  a  fat,  flabby  state  of  the  body. 

Pathology. — The  children  have  a  well-developed  panniculus  adiposus,  are 
>ften  large  for  their  age,  and  with  relatively  large  heads.  There  are  hyperpla- 
ia  of  the  lymphatic  a])paratus  and  structures  of  the  tonsillar  ring,  moderate 
•nlargement  of  the  external  and  internal  lymph  glands,  and  hyperplasia  of  the 
(olitary  and  agminated  follicles  of  the  small  and  large  intestines.  In  the  mod- 
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3,     TUMORS   OP  THE   THYROID 

these  the  most  important  are: 
.«)   Infective    granuloma ta-—lul>erculosi8,    actinomycosis,    and    RyphifiB. 
es  are  very  rarely  met  witti.     Swelling  of  the  ghind  has  been  seen  in  the 
ent  syphilitic  infection,  and  gummata  may  occur  in  the  congenital  form. 
Adenomata,  simple  or  malignant.     The  latter  may  cause  extensive 
B,  as  in  the  case  reported  by  HayT\ard»  in  which  tumors  resembling 
Old  tissue  occurred  in  the  lungs  and  various  hones. 
:*)  Cancer  and  sarcoma,  which  are  rare,  have  a  surgical  interest. 


4.     ABERRANT  AND  ACCESSORY  TH\T10IBS 

In  various  places,  from  the  root  of  t!ie  tongue  to  the  arch  of  the  liortii 
fluents  of  thyroidal  tissue  have  been  found.  These  aberrant  portions  of 
gUnd  are  very  apt  to  enlarge  and  undergo  cystic  degeneration.  In  the 
liastinura  they  may  form  large  tumors,  and  in  the  pleura  I  have  seen  an 
icoessory  cystic  thyroid  occupy  the  upper  portion,  and  a  case  was  reported 
by  F.  A.  Packard,  in  which  the  cystic  gland  filled  nearly  the  entire  aide.    The 

Eijalled  lingual  tliyroid  is  not  uncommon,  varying  in  size  from  a  hemp  seed 
a  pea,  usually  free  in  the  deep  muscles  of  the  tongue,  or  attached  to  the 
>id  bone.     When  enlarged  the  lingual  goitre  may  form  a  tumor  of  con- 
derable  size.     The  true  thyroid  gland  lias  been  absent,  and  removal  of  the 
ual  goitre  has  been  followed  by  myxcfidema. 
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erately  enlarged  spleen  the  Malphigian  bodies  may  stand  out  very  prominently, 
and  if  anaemic  look  like  large  tubercles.  The  thymus  may  measure  as  mndi  te 
10  em.  in  lengthy  is  swollen  and  soft,  and  on  section  exudes  a  milky  white  Ami 
The  bone  marrow  has  been  found  hyperplastic,  and  in  young  adults  the  yelW 
is  replaced  by  the  red  marrow.  A  small  heart,  small  aorta  and  peripheral  ifw- 
sels  have  been  found,  and  sometimes  an  associated  condition  of  rickets. 

Symptoms. — The  subjects  of  lymphatism  are  usually  fat,  often  ansmic  ind 
flabby,  but  are  regarded  as  in  good  health.  It  is  usually  met  with  in  children, 
but  the  condition  may  persist  beyond  puberty,  and  is  seen  in  the  flabby  young 
adults  with  pasty  complexions,  large  heads,  and  slender  skeletons. 

What  has  called  special  attention  to  the  condition  is  the  tragedy  of  sodden 
death  following  trifling  causes — as  the  prick  of  a  hypodermic  needle,  a  rod- 
den  plunge  into  cold  water,  but  much  more  often  in  amesthesia,  either  by  ether 
or  chloroform,  when  an  amount  has  been  given,  not  itself  lethal.  Possibly, 
too,  some  of  the  sudden  deaths  of  convalescents  from  infectious  fevers  are  from 
this  cause,  and  the  remarkable  cases  of  sudden  death  during  bathing,  or  of 
persons  who  have  fallen  into  the  water,  and  though  immediately  rescued  were 
dead.  J'wo  explanations  have  been  offered  of  this  sudden  death :  first,  that  it 
is  due  to  qnechanical  pressure  of  the  enlarged  thymus  on  the  trachea.  This  is 
not  likely,  as  the  majority  of  these  cases  have  shown  no  previous  signs  of 
thymic  asthma,  and  in  only  one  of  Blumer's  9  cases  was  there  any  evidence 
of  this.  The  other  view  is  that  it  is  a  toxaemia  from  an  overproduction  of  the 
internal  secretion  of  the  thymus  and  of  the  lymph  glands. 

Diagnosis. — Suspected  cases  should  be  carefully  examined  before  trifling 
operations.  The  enlargement  of  the  superficial  glands  of  the  tonsillar  tissorf 
and  of  the  spleen  is  easily  determined.  A  persistence  of  the  thymus  is  indi- 
cated by  an  area  of  dulness  at  the  upper  part,  and  particularly  to  the  left  of 
the  sternum  merging  with  the  cardiac  flatness  and  which  shifts  upward  with 
extreme  retraction  of  the  head  and  neck  (Boggs).  A  distinct  bulging  miy 
be  seen,  or  the  top  of  the  gland  may  be  felt  in  the  epistemal  notch.  The 
X-ray  picture  may  show  a  definite  shadow.  With  the  laryngoscope  a  narrdw- 
ing  of  the  windpipe  may  be  seen.  A  careful  blood  count  should  alway?  be 
made,  as  there  may  be  a  marked  lymphocytosis.  It  is  not  easy  to  determine 
the  existence  of  vascular  hypoplasia. 

Treatment.— Lymphatism  is  a  condition  out  of  which  the  child  praduall) 
grows.  A  general  tonic  treatment  with  iron  and  arsenic  should  l>e  given. 
A  large  thymus  causing  compression  should  be  removed.  A.  Friedlander  has 
treated  cases  successfully  with  the  X-ray. 


m.    DISEASES  OF  THE  THYBOID  GLAND 

1.     CONGESTION 

At  puberty,  in  girls,  often  at  the  onset  of  menstruation,  the  gland  enlarge?; 
in  certain  women  the  neck  bwomes  fuller  at  each  menstruation,  and  it  was 
an  old  idea  that  the  gland  enlarged  at  or  aft*  defloration.  The  slight  enlarjce- 
nient  at  jmberty  may  persist  for  months  and  cause  uneasiness,  but.  as  a  nile.  it 
disappears  completely.     I  do  not  remember  a  single  instance  in  which  the 


DISEASES   OF   THE   THYBOID   GLAND  871 

^itre  has  remained,  though,  of  course,  such  a  possibility  has  to  be  considered. 
Rom  mechanical  causes,  as  tight  collars,  repeated  crying,  or  prolonged  use  of 
the  Toice,  the  gland  may  swell  for  a  short  time. 

2.     THYROIDITK, 

Etiology. — Inflammation  of  the  gland,  which  is  nearly  always  secondary  to 
ome  infection,  may  be  simple  or  purulent.  It  hao  been  met  with  most  fre- 
[Qently  in  typhoid  fever,  small-pox,  measles,  pneumonia,  rheimiatic  fever,  and 
Dumps.  Epidemics  of  thyroiditis  have  been  reported.  It  is  a  rare  disease 
n  ordinary  hospital  practice,  and  did  not  occur  in  one  of  our  series  of  1,500 
lases  of  typhoid  fever. 

Symptoms. — The  whole  gland  may  be  involved,  or  only  one  lobe.  There  are 
welling,  pain  on  pressure,  redness  over  tlie  affected  part,  and,  when  suppura- 
ion  occurs,  softening  or  fluctuation.  Often  the  acute  inflammation  subsides 
ipontaneously.  Myxoedema  has  followed  destruction  of  the  entire  gland  by 
icute  suppuration. 

A  remarkable  sclerotic  thyroiditis  has  been  described  by  Kicdel  and  is 
ometimes  called  after  his  name.  It  is  important,  as,  in  the  rapidity  of  its 
jvolntion  and  in  the  production  of  a  diffuse  tumor  involving  the  whole  gland, 
he  clinical  picture  may  resemble  cancer.  The  gland  becomes  firmly  fixed 
0  the  surrounding  parts  and  serious  effects  may  be  produced  by  compression 
»f  the  trachea  and  of  the  recurrent  laryngeal  nerves.  The  cut  section  of  the 
;lahd  is  white  and  smooth,  and  microscopically  consists  of  a  dense  fibrous 
issue. 

3.     TUMORS   OP  THE   THYROID 

Of  these  the  most  important  are: 

(a)  Infective  granulomata — tuberculosis,  actinomycosis,  and  syphifis. 
ases  are  very  rarely  met  with.  Swelling  of  the  gland  has  been  seen  in  the 
cent  syphilitic  infection,  and  gummata  may  occur  in  the  congenital  form. 

(b)  Adenomata,  simj)le  or  malignant.  Tlie  latter  may  cause  extensive 
etastases,  as  in  the  case  reported  by  Ilayward,  in  which  tumors  resembling 
yroid  tissue  occurred  in  the  lungs  and  various  bones. 

(c)  Cancer  and  sarcoma,  which  are  rare,  have  a  surgical  interest. 

4.    ABERRANT  AND  ACCESSORY  THYROIDS 

In  various  places,  from  the  root  of  the  tongue  to  the  arch  of  the  aorta, 
agments  of  thyroidal  tissue  have  been  found.  These  aberrant  portions  of 
le  gland  are  very  apt  to  enlarge  and  undergo  cystic  degeneration.  In  tiie 
icdiastinum  they  may  form  large  tumors,  and  in  the  pleura  I  have  seen  an 
Joessory  cystic  thyroid  occupy  the  upper  portion,  and  a  case  was  reported 
»'  F.  A.  Packard,  in  which  the  cystic  gland  filled  nearly  the  entire  side.  The 
Hcalled  lingual  thyroid  is  not  uncommon,  varying  in  size  from  a  hemp  peed 
•  a  pea,  usually  free  in  the  deep  muscles  of  the  tongue,  or  attached  to  the 
^oid  bone.  When  enlar^^od  tlie  lingual  goitre  may  form  a  tumor  of  con- 
derable  size.  The  true  thyroid  gland  has  been  absent,  and  removal  of  the 
Dgual  goitre  has  been  followed  by  myxoedema. 
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5.     GOITRE 
{Struma,  Bronchocele) 

Definition.— A  chronic  enlargement  of  the  thyroid  gland,  of  unknown 
origin,  occurring  sporadically  or  endemically. 

Distribution. — Goitre,  on  the  whole,  is  rare  in  the  United  States;  it  U 
perhaps  most  common  in  the  region  of  the  Great  Lakes.  In  an  inve«tig»tion 
in  Michigan,  Dock  found  a  large  number  of  cases  and  the  disease  is  not  very 
uncommon  in  I^ower  Canada.  In  England  it  is  common  in  certain  region*; 
the  Thames  valley,  the  Dales,  Derbyshire,  Sussex,  and  Hampshire.  It  is  very 
prevalent  about  Oxford  and  the  upper  Thames  valley.  In  Switzerland,  in  the 
mountains  of  Germany  and  Austria,  the  mountainous  districts  of  Franrt. 
and  in  the  Pyrenees  the  disease  is  very  prevalent!  In  regions  of  Central 
Asia,  in  the  Abyssinian  mountains,  and  in  the  Himalayas  there  are  many  foci 
of  the  disease. 

Etiology. — The  disease  is  rarely  congenital  except  in  very  goitrous  di«- 
tricts.  Cases  are  most  common  at  or  about  puberty,  and  the  tendency  dimin- 
ishes after  the  twentieth  year.  Women  are  much  more  frequently  attacked 
than  men,  in  a  proportion  of  6  or  8  to  1. 

In  its  endemic  form  the  disease  occurs  at  every  latitude  and  in  every  alti- 
tude, in  valleys  and  in  plains,  and  in  various  climates.  It  seems  to  be  much 
less  prevalent  by  the  seashore. 

The  cause  is  obscure.  The  water  in  goitrous  districts  is  hard,  rich  in  lime 
and  magnesia,  poor  in  iodine,  and  (so  RMin  affirms  of  the  Swiss  waters)  with 
a  high  degree  of  radio-activity.  Others  speak  of  a  "miasma^'  of  the  soil  jrhich 
gets  into  the  drinking  water.  McCarrison  in  Kashmir  found  that  the  specific 
agent  could  be  killed  by  boiling  the  water  and  that  it  did  not  pass  a  BerkefeU  | 
filter.  He  produced  goitre  in  himself  and  in  others  by  the  daily  consumption 
of  the  residue  of  the  filter,  but  the  residue  when  boiled  was  harmless.  The 
disease  was  transmitted  to  goats  who  drank  water  contaminated  by  goitre  pa- 
tients. There  are  "goitre  springs"  and  "goitre  wells."  These  and  other  facts 
strongly  suggest  a  specific  organism ;  and  this  view  is  supported  by  the  remaric- 
able  outbreaks  of  acute  goitre  in  schools,  lasting  for  a  few  months  and  disap- 
pearing. In  one  such  outbreak  IGl  boys  among  350  and  245  girls  among  381 
were  attacked  (Guillaume). 

Morbid  Anatomy. — Usually  the  whole  gland  is  involved,  but  one  lobeonlv 
may  be  attacked.  When  the  enlargement  is  uniform,  and  the  appearance  of 
the  gland  natural,  it  is  spoken  of  as  parenchymatous  goitre;  when  the  bloo*! 
vessels  are  very  large,  vascular  goitre.  In  both  forms  there  is  an  increase  in 
the  colloid  material  of  the  follicles.  Degenerations  of  various  kinds  are  com- 
mon, particularly  cystic,  in  which  there  are  many  large  and  small  canties 
with  colloid  contents.  In  some  of  these  cystic  forms  there  are  papillary  in- 
growths into  the  alveoli.  Sometimes  the  cysts  contain  blood  and  extensile 
haemorrhages  occur  in  the  gland. 

Symptoms. — \Mien  small  a  goitre  is  not  inconvenient,  but  when  Itrp 
pressure  symptoms  may  cause  the  patient  to  seek  relief.  The  windpipe  maT 
be  flattened  from  pressure,  usually  of  an  enlarged  isthmus,  or  it  is  narrowed 
by  circular  compression.    The  symptoms  are  more  or  less  niarke<]  stridor  and 
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[cough,  which  niay  persist  for  years  wittiMut  spteial  a^^gravation.  Tliey  may 
1>^  present  with  very  large  glaotls,  or  witti  the  siniiU  eneireling  goitre,  or  with 
the  goitre  which  passes  deeply  beneath  tlie  sternimi.  Pressure  on  the  recur- 
rent aerves  may  eauso  attacks  of  dyspncea,  particularly  at  night,  and  the  voice 
may  be  altered.  J*ri*st;urc  on  the  vagus  is  not  comoion.  Soiiiotimes  tliere  is 
[iiifficulty  In  swallowing,  and  the  veins  of  the  neck  may  be  compressed.  The 
^heart  is  often  involved,  either  from  pressnre  on  the  vagi,  or  there  is  dilatation 
of  the  organ  a^ssociatcd  witli  dyspno.ua.  This  is  sometimes  spoken  of  as  the 
**goitre  heart''  in  cuntra-distinction  to  the  cardiac  condition  in  Graves'  dis- 
ease. 

Frognosia, — Many  cases  in  the  yonng  get  well ;  too  often  in  goitrous  dis- 
Jlricts  the  liininr  |>ergistH,     It  may  dit5api)ear  on  leaving  the  district     Many 
l€?ases  get  w(*U  without  niedieal  treatment,  but  wlien  pressure  symptoms  occur 
surgery  gives  relief. 

Treatment*^ In  goitrous  districts  the  drinking  water  should  be  boiled. 
[Iodine  in  sotne  form  is  used  extensively,  and  often  is  curative.  Its  effect 
is  to  stimulate  the  gland  to  healthy  action.  In  young  ]>cople  2  to  5  grains 
[f>.]3  to  OJl  gin.)  of  potjii^sium  or  sodium  iodide  may  he  given  daily.  Iodine 
injections  into  the  gland  have  been  used  hut  are  not  advisable.  Iodine  may  be 
applied  externally  as  an  ointment  {5  per  cent,),  'llie  X-rays  have  heen  tried 
l^ith  success.  When  the  gland  is  large,  surgical  measures  must  be  re- 
orted  to. 

a     HYPOTHYROIDISM 

(  Orel  in  turn  a  n  d  Mijxoidc  m  a  ) 

Definition,— A  coustilntioual  alTcction  due  to  the  hiss  of  function  of  the 
.thyroid  gland,  characterized  elinically  liy  a  myxo^dematous  condition  of  tfie 
leubeutaneous  tissues  and  mental  failure,  and  anatomically  by  atropliy  of  the 
[thyroid  gland. 

History.— .\s  early  as  1S51)  8chiff  had  noted  that  in  thi'  dog  removal  of 

the  gland  was  followed   by  certain  sympioms.     (Jull  dcscrilH?d  **A  cretinoid 

change  in  wjrimen,'*  ami   in   the  cigldies  the  observations  of  Ord  and  other 

I  English  physicians  sejuirated  a  well  dclined  clinical  entity  called  '* myxedema." 

Kocher   (in   \HH',l)   nportrd  that  :j(>  of  his  Hrst  IfK^  thyioidectiuoics  had 

Wd  followed   by  a  very  cliaracterif^tic  jiictnre,  to  wliich  he  gave  the  name 

["cachexia  strnmipriva,"  an  observation  which  had  already  been  made  in  the 

[previous  year  hy  the  Heverdins,  who  also  had  recognized  the  relation  of  this 

I  change  to  the  disease  kn<nvii  as  **myx» edema,"     The  researc!i€*s  of  Ilorsley, 

and  the  elaborate  invest igafion  of  the  Coumiittce  of  the  Clinical  Society  of 

London,  made  it  clear  that  the  changes  following  complete  removal  of  the 

,  gland,  the  so-called  cachexia  strumipriva,  myxoedema,  and  the  sporadic  cretin- 

km,  were  one  and  the  same  disease,  due  to  the  loss  of  tlie  function  of  the 

thvToid  gland,     SchitT  and  Ilorsley  demonstrated  that  animals  could  be  saved 

by  tlie  transphintation  of  the  glands,     Tjastly  came  the  discovery  of  George 

Murray  and  How  it  z  that  feeding  with  the  tfiyroid  extract  I'eplaced  the  gland 

function,  and  cured  the  disease.     The  activity  of  the  gland  is  in  some  way 

connected  with  the  metabolism  of  iodine.     Baumimn  determined  the  presence 

of  this  body  in  the  secretion  of  the  thyroid  as  an  organic  combination  which 

57 
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lie  called  iodothyrin,  not  to  be  confounded  with  the  simple  extract  of  the 
gland,  which  is  usually  called  thyreoidin. 

The  outcome  of  a  host  of  researches  has  been  the  recognition  of  the  enor- 
mous importance  of  the  internal  secretion  of  the  gland^  which  is  essentitl 
for  the  normal  growth  of  the  body  in  childhood,  and  for  the  maintenance  of 
the  proper  metabolism  of  the  epidermic  tissues  and  of  the  brain. 

Clinical  Forms. — There  are  three  groups  of  cases — cretinism,  mjTcedemi 
proper,  and  operative  myxoedema.  To  Felix  Simon  is  due  the  credit  of  recog- 
nizing that  these  were  one  and  the  same  condition  and  all  due  to  loss  of  fiuK- 
tion  of  the  thyroid  gland. 

Cretinism. — Two  forms  are  recognized — the  sporadic  and  the  endemic 
In  the  sporadic  form  the  gland  may  be  congenitally  absent,  or  is  atrophied 
after  one  of  the  specific  fevers,  or  the  condition  develops  with  goitre.  The* 
disease  is  not  very  uncommon.  I  was  able  to  collect  the  histories  of  58  caw 
in  a  few  years  in  the  United  ^States  and  Canada.  It  is  more  common  in  females 
than  in  males — 35  in  my  series. 

Morbid  Anatomy, — Absence  of  the  gland,  or  complete  fibrous  atropiij, 
is  the  common  condition.  Goitre  with  any  trace  of  gland  tissue  is  rare.  In 
the  sporadic  form  sometimes  the  hyjwphysis  and  thymus  have  been  found  en- 
larged. Arrest  of  development,  a  brachycephalic  skull  in  the  endemic,  and  i 
doliocephalic  in  the  sporadic  form,  are  tlie  chief  skeletal  changes. 

Symptoms. — In  the  congenital  cases  the  condition  is  rarely  recogniied 
before  the  infant  is  six  or  seven  months  old.  Then  it  is  notit*ed  that  the  child 
does  not  grow  so  rapidly  and  is  not  bright  mentally.  Tlie  tongue  looks  large 
and  liangs  out  of  the  mouth.  The  hair  may  be  thin  and  the  skin  very  dry. 
Usually  by  the  end  of  the  first  year  and  during  the  second  year  the  signs  be- 
come very  marked.  The  face  is  large,  looks  bloated,  the  eyelids  are  puffy 
and  swollen ;  the  alae  nasi  are  thick,  the  nose  looks  depressed  and  flat.  Denti- 
tion is  delayed,  and  the  teeth  which  appear  decay  early.  The  abdomen  i« 
swollen,  the  legs  are  thick  and  short,  and  the  hands  and  feet  are  undeveloped 
and  pudgy.  The  face  is  pale  and  sometimes  has  a  waxy,  sallow  tint.  The 
fontanelles  remain  open ;  there  is  much  muscular  weakness,  and  the  child  csn 
not  support  itself.  In  the  supraclavicular  regions  there  are  large  pads  of 
fat.  The  child  does  not  develop  mentally  and  may  lapse  into  a  state  of  im- 
becility. 

In  cases  in  which  the  atrophy  of  the  gland  follows  a  fever  the  condition 
may  not  come  on  until  the  fourth  or  fifth  year,  or  later.  This  is  really,  i? 
Parker  determined,  a  juvenile  myxoedema.  In  a  few  of  the  sporadic  form* 
cretinism  develops  M'ith  an  existing  goitre.  It  may  retard  development,  bodily 
and  mental,  without  ever  progressing  to  complete  imbecility. 

Endemic  Cuetinism. — This  occurs  wherever  goitre  is  very  prevalent,  as  in 
parts  of  Switzerland,  Savoy,  'J'yrol,  and  the  Pyrenees.  It  formerly  prevailed 
in  parts  of  England.  I  know  of  no  centres  in  the  United  States  or  Canadi. 
The  clinical  features  of  the  disease  are  the  same  as  in  tlie  sporadic  form, 
stunted  growth  and  feeble  mind,  plus  goitre.  To  some  poison  in  the  water- 
mineral  or  organic — the  thyroid  changes  have  been  attributed,  hut  whatever 
the  toxic  agent  may  be,  it  is  the  interference  with  the  function  «>f  the  gland 
that  leads  to  the  cretinous  change  in  the  body. 

The  diagnosis  is  very  easy  after  one  has  seen  a  case,  or  good  illastr»tiooi- 
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Infante  a  year  or  so  old  sometimes  become  flabby,  lose  tlieir  vivacity,  or  show 
a  protuberant  abdomen,  and  lax  skin  with  slight  cretinoid  appearance.  These 
■lilder  forms,  as  they  have  been  termed,  are  probably  due  to  transient  func- 
tional disturbance  in  the  gland. 

Myxcedema  of  Adults  (GulVs  Disease), — Women  are  much  more  fre- 
quently affected  than  men — in  a  ratio  of  6  to  1.  The  disease  may  affect  several 
members  of  a  family,  and  it  may  be  transmitted  through  the  mother.  In  some 
instances  there  has  been  first  the  appearance  of  exophthalmic  goitre.  Though 
occurring  most  commonly  in  women,  it  seems  to  have  no  special  relation  to 
the  catamenia  or  to  pregnancy;  the  symptoms  of  myxoedema  may  disappear 
daring  pregnancy  or  may  develop  post  partum.  Myxoadema  and  exophthalmic 
goitre  may  occur  in  sisters.  It  is  not  so  common  in  America  as  in  England. 
In  sixteen  years  I  saw  only  10  cases  in  Baltimore,  7  of  which  were  in  the 
hoBpital.  C.  P.  Howard  has  collected  100  American  cases,  of  which  8G  were 
in  women.  The  symptoms  of  this  form,  as  given  by  Ord,  are  marked  increase 
in  the  general  bulk  of  the  body,  a  firm,  inelastic  swelling  of  the  skin,  which 
does  not  pit  on  j)ressure ;  dryness  and  roughness,  wliich  tend  with  the  swelling 
to  obliterate  in  the  face  the  lines  of  expression ;  imperfect  nutrition  of  the 
hair;  local  tumefaction  of  the  skin  and  subcutaneous  tissues,  particularly  in 
the  supraclavicular  region.  The  physiognomy  is  altered  in  a  remarkable  way : 
the  features  are  coarse  and  broad,  the  lips  thick,  the  nostrils  broad  and  thick, 
and  the  mouth  is  enlarged.  Over  the  cheeks,  sometimes  the  nose,  there  is  a 
reddish  patch.  There  is  a  striking  slowness  of  thought  and  of  movement.  The 
memory  becomes  defective,  the  patients  grow  irritable  and  suspicious,  and 
there  may  be  headache.  In  some  instances  there  are  delusions  and  hallucina- 
tions, loading  to  a  final  condition  of  dementia.  The  gait  is  heavy  and  slow. 
The  temperature  may  be  below  normal.  The  functions  of  the  heart,  lungs,  and 
abdominal  organs  are  normal.  Haemorrhage  sometimes  occurs.  Albuminuria 
w  sometimes  present,  more  rarely  glycosuria.  Death  is  usually  due  to  some 
intercurrent  disease,  most  frequently  tuberculosis  (Greenfield).  The  thyroid 
^Und  is  diminished  in  size  and  may  become  completely  atrophied  and  con- 
verted into  a  fibrous  mass.  The  sulxjutaneous  fat  is  abundant,  and  in  one 
pr  two  instances  a  great  increase  in  the  mucin  has  been  found.  The  larynx 
^  also  involved. 

The  course  of  the  disease*  is  slow  hut  progressive,  and  extends  over  ten  or 
fiftwn  years.  A  condition  of  acute  and  temporary  myxanlema  may  develop  in 
^"onneetion  with  enlargement  of  the  thyroid  in  young  jKTsons.  Myxcedema 
^ay  follow  exophthabnic  goitre.  In  other  instances  the  symptoms  of  the  two 
^liseases  have  been  combined.  I  have  reported  a  case  in  which  a  young  man 
l)ecame  bloated  and  increased  in  weiglit  enoniiously  during  three  months,  then 
had  tachycardia  with  tremor  and  active  delirium,  and  died  within  six  months 
of  the  onset  of  the  symptoms. 

Operative  Myxiedema;  Cachexia  STRiiMiruiVA. — Horsley  showed  that 
complete  n^noval  of  the  thyroid  in  monkeys  was  followed  by  the  production 
»f  a  condition  similar  to  that  of  myxcedema  and  sometimes  associated  with 
spasms  or  tetanoid  contractures,  and  followed  by  apathy  and  coma.  An  identi- 
cal conditicm  sometimes  follows  extirpation  of  the  thyroid  in  man.  The  dis- 
itae  follows  only  a  ct^rtain  number  of  total  and  a  much  smaller  proportion  of 
ptitial  removals  of  the  thyroid  gland.     Of  408  easea^  in  69  the  operative 
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myxcedema  occurred  (Kocher).  If  a  small  fragment  of  the  thyroid  lenuuos, 
or  if  there  are  accessory  glands,  which  in  animals  are  very  common^  the  symp- 
toms do  not  develop.  Operative  myxcedema  is  very  rare  in  America.  A  few 
years  ago  I  was  able  to  find  only  two  cases,  one  of  wliich,  McG raw's,  referred 
to  in  previous  editions  of  this  work,  has  since  been  cured. 

The  diagnosis  of  myxoedema  is  easy,  as  a  rule.  The  general  aspect  of  the 
patient — the  subcutaneous  swelling  and  the  pallor — suggests  Bright's  disease, 
which  may  be  strengthened  by  the  discovery  of  tube  casts  and  of  albumin  in 
the  urine;  but  the  solid  character  of  the  swelling,  the  exceeding  drynea  of 
the  skin,  the  yellowish  white  color,  the  low  temperature,  the  loss  of  hair,  and 
the  dull,  listless  mental  state  should  suffice  to  differentiate  the  two  conditions. 
In  dubious  cases  not  too  much  stress  should  be  laid  upon  the  supraclavicular 
swellings.  Tliere  may  be  marked  fibro-fatty  enlargements  in  this  situation  in 
healthy  persons,  the  supraclavicular  pseudo-lipomata  of  Verneuil. 

Treatment. — The  patients  suffer  in  cold  and  improve  greatly  in  warm 
weather.  They  sliould  tlierefore  be  kept  at  an  even  lemjxjrature,  and  shouli 
if  possible,  move  to  a  warm  climate  during  the  winter  months.  Kepeated  warm 
baths  with  shampooing  are  useful.  Our  art  has  made  no  more  brilliant 
advance  than  in  the  cure  of  these  disorders  due  to  disturbed  function  of  the 
thyroid  gland.  That  we  can  to-day  rescue  children  otherwise  doomed  to  help- 
less idiocy — that  we  can  restore  to  life  the  hopeless  victims  of  myxcedema— 
is  a  triumph  of  experimental  medicine  for  which  we  are  indebted  ver}'  largely 
to  Victor  Horsley  and  to  his  pupil  Murray.  Transplantation  of  the  gland  was 
first  tried ;  then  Murray  used  an  extract  subcutaneously.  Hector  Mackenzie  in 
London  and  Howitz  in  Copenhagen  introduced  the  method  of  feeding.  We 
now  know  tliat  the  gland,  taken  either  fresh,  or  as  the  watery  or  glycerin  ex- 
tract, or  dried  and  powdered,  is  equally  efficacious  in  a  majority  of  all  the  case? 
of  myxaHlema  in  infants  or  adults.  Afany  preparations  are  now  on  the  mar- 
ket, but.it  makes  little  difference  how  the  gland  is  administered.  The  dried 
powdered  gland  and  the  glycerin  extract  are  most  convenient.  It  is  well  l" 
begin  with  the  powdered  gland,  1  grain  (0.0G5  gm.)  three  times  a  day,  of  the 
Parke  Davis  preparation,  or  one  of  the  Burroughs  and  Welcome  tablets.  The 
dose  may  be  increased  gradually  until  the  patient  takes  10  or  15  grain* 
(O.f)  gni.  to  1  gin.)  in  the  day.  In  many  cases  there  are  no  un{)leasant  svmp- 
tonis;  in  others  there  are  irritation  of  the  skin,  rt»8tlessnc»8s,  rapid  puUs  and 
delirium;  in  rare  instances  tonic  spasms,  the  condition  to  which  the  term 
thj/roidism  is  applied.  '^Fhe  results,  as  a  rule,  are  most  astounding — unjwral- 
leled  by  anything  in  tlie  M'hole  range  of  curative  measures.  Within  six  weeks 
a  poor,  feohle-niinded,  toad-like  caricature  of  humanity  may  be  restored  to 
mental  and  bodily  health.  Loss  of  weight  is  one  of  the  first  and  most  etrikin;: 
effects;  one  of  my  patients  lost  over  30  pounds  within  six  wwks.  The  fkin 
becomes  moist,  the  urine  is  increased,  the  perspiration  returns,  the  temperature 
rises,  the  puls(»  rate  (piickens,  and  the  mental  ioT\x)T  lessens.  Ill  effects  are 
rare.  Two  or  three  eases  with  old  heart  lesions  have  died  during  or  after  the 
treatment;  in  one  instance  a  temporary  condition  of  Graves'  disease  was 
inducefl. 

The  treatment,  as  Murray  suggests,  must  \)c  carried  out  'in  two  6tapf>— 
one,  early,  in  which  full  dosvs  are  given  until  the  cure  is  effected;  the  other, 
the  permanent  use  of  small  doses  sufficient  to  preserve  the  normal  mettboliflB- 
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Fn  the  cases  of  cretinism  it  seems  to  be  necessary  to  keep  up  the  treatment 
indefinitely.  I  have  seen  several  instances  of  remarkable  relapse  follow  the 
lessation  of  the  use  of  the  extract. 

7.     HYPERTHYROIDISM;  EXOPHTHALMIC  GOITRE 
{Graves*,  Basedow's,  or  Parry's  Disease) 

Definition. — A  disease  characterized  by  goitre,  exophthalmos,  tachycardia, 
id  tremor,  associated  with  a  perverted  or  hyperactive  state  of  the  thyroid 
and. 

Historical  Hote.— In  the  posthumous  writings  of  Caleb  Hillier  Parry 
825)  is  a  description  of  8  cases  of  Enlargement  of  the  Thyroid  Gland  in 
mnection  with  Enlargement  or  Palpitation  of  the  Heart.  In  the  first  case, 
en  in  1780,  he  also  described  the  exophthalmos:  "The  eyes  were  protruded 
om  their  sockets,  and  the  countenance  exhibited  an  appearance  of  agitation 
id  distress,  especially  in  any  muscular  movement.''  The  Italians  claim  that 
ajani  described  the  disease  in  1800.  I  have  not  been  able  to  see  his  original 
count,  but  Moebius  states  that  it  is  meagre  and  inaccurate,  and  bears  no 
mparison  with  that  of  Parry.  If  the  name  of  any  physician  is  to  be  asso- 
ated  with  the  disease,  undoubtedly  it  should  be  that  of  the  distinguished  old 
ith  physician.    Graves  described  the  disease  in  1835  and  Basedow  in  1840. 

Etiology. — Age — In  Sattler's  collection  of  3,477  cases  only  184  were  under 
e  age  of  sixteen. 

Sex — In  England  and  America  the  proportion  of  females  is  greatly  in 
:c<?8S,  as  much  probably  as  20  to  1,  but  in  Sat  tier's  collected  cases  from  the 
terature  the  ratio  was  5.4  to  1,  which  would  indicate  marked  differences  in 
fferent  countries. 

A  strong  family  predisposition  may  exist  and  five  or  six  members  may  be 
Tected.  Fright  is  a  rare  cause.  Various  depressive  influences,  such  as  worry, 
irvous  strain,  disappointment  in  love,  illnesses,  and  mental  shocks,  as  well 
I  dread  of  the  disease  itself,  may  have  an  important  influence. 

Pathology.— The  disease  is  r(»garded  by  some  as  a  pure  neurosis,  in  favor  of 
hich  are  urged  the  onset  after  a  profound  emotion,  the  absence  of  lesions,  and 
le  cure  which  has  followed  in  a  few  cases  after  operations  upon  the  nose, 
f  late  the  views  of  Moebius  and  Greenfield  have  prevailed,  that  exophthalmic 
3itre  is  primarily  a  disease  of  the  thyroid  gland  (hyperthyroidism),  in  antith- 
»is  to  myxoedema  (nthyroidism).  The  clinical  contrast  between  these  two 
iseases  is  most  suggestive — the  increased  excitability  of  the  nervous  system, 
le  flushed,  moist  skin,  the  vascular  crythism  in  the  one;  the  dull  apathy, 
16  low  temperature,  slow  j)ulse,  and  dry  skin  of  the  other.  The  changes  in 
le  gland  in  exophthalmic  goitre  are,  as  shown  by  Greenfield,  those  of  an  organ 
I  active  evolution — viz.,  increased  proliferation,  with  the  j)roduetion  of  newly 
)rmed  tubular  sj)aces  and  absorption  of  the  colloid  material  which  is  replaced 
y  a  more  mucinous  fluid.  The  thyroid  extract  given  in  excess  produces  symp- 
mis  not  unlike  those  of  Parry's  disease — tachycardia,  tremor,  headache,  sweat- 
ig,  and  prostration.  Beclere  has  reported  a  case  in  which  exophthalmos 
eveloped  after  an  overdose.  Tse  of  th(»  thyroid  extract  usually  aggravates 
le  symptoms  of  exophthalmic  goitre.    The  most  successful  line  of  treatment 
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has  been  that  directed  to  diminish  the  bulk  of  the  goitre.  These  aw  somo  of 
the  considerations  which  favor  the  view  that  the  symptoms  are  due  to  dirtarbwl 
function  of  the  thyroid  gland,  probably  to  hypersecretion  of  materials  which 
induce  a  sort  of  chronic  intoxication.  Myxoedema  may  develop  in  the  late 
stages,  and  there  are  transient  oedema  and  in  a  few  cases  scleroderma,  which 
indicate  that  the  nutrition  of  the  skin  is  involved. 

Anatomical  Changes. — In  rare  instances  the  thyroid  gland  has  been  stated 
to  be  normal.  In  the  majority  of  cases  there  is  active  hyperplasia  of  the  gUni 
with  enlarged  and  newly  formed  follicles,  and  an  increase  in  the  IjmplmiJ 
tissue  of  the  gland  stroma.  Involuntary  and  regressive  changes  are  common; 
the  ]iyj)erpla8ia  may  cease  and  the  gland  returns  to  the  colloid  state.  Fintllj, 
in  certain  cases,  atrophy  of  tlie  cell  elements  takes  place. 

The  iodine  content  of  the  gland  l)ears  a  din^ct  relationship  to  the  amount 
of  colloid ;  the  gland  in  hyperplasia  has  the  lowest  percentage,  the  pure  colloid 
glands  the  highest 

Symptoms. — Acute  and  chronic  forms  may  be  recognized.  In  the  acute 
form  the  disease  may  arise  with  great  rapidity.  In  a  patient  of  J.  H.  Lloyds 
of  Philadelphia,  a  woman,  aged  thirty-nine,  who  had  been  considered  perfectly 
healthy,  but  whose  friends  had  noticed  that  for  some  time  her  eyes  looked 
rather  large,  was  suddenly  seized  with  intense  vomiting  and  diarrhoea,  rapid 
action  of  the  heart,  and  great  throbbing  of  the  arteries.  The  eyes  were  promi- 
nent and  staring  and  the  thyroid  gland  was  found  much  enlarged  and  soft. 
The  gastro-intestinal  symptoms  continued,  the  pulse  became  more  rapid,  the 
vomiting  was  incessant,  and  the  patient  died  on  the  third  day  of  the  illnes?. 
Only  the  abdominal  and  thoracic  organs  could  be  examined  and  no  change* 
were  found.  I  saw  two  rapidly  fatal  cases  at  the  Philadelphia  Hospital,  one  of 
which,  under  F.  P.  Henry's  care,  had  marked  cerebral  symptoms.  The  atnte 
cases  are  not  always  associated  with  delirium. 

More  fre<juently  the  onset  is  gradual  and  the  disease  is  chronic.  There 
are  four  characteristic  symptoms  of  the  disease — tachycardia,  exophthalmoii, 
enlargement  of  the  thyroid,  and  tremor. 

Tachycardia. — Kapid  heart  action  is  only  one  of  a  series  of  remarkable 
vascular  phenomena  in  the  disease.  The  pulse  rate  at  first  may  be  not  more 
than  95  or  100,  but  when  the  disease  is  established  it  may  be  from  140  to 
160,  or  even  higher.  Irregularity  is  not  common,  except  toward  the  close.  In 
a  well  developed  case  the  visible  area  of  cardiac  pulsation  is  much  increased, 
the  action  is  heaving  and  forcible,  and  the  shock  of  the  heart  sounds  is  well 
felt.  The  large  arteries  at  the  root  of  the  neck  throb  forcibly.  There  is 
visible  pulsation  in  the  peripheral  arteries.  The  capillary  pulse  is  readily 
seen,  and  there  are  few  diseases  in  which  one  may  see  at  times  with  greater 
distinctness  the  venous  pulse  in  the  veins  of  the  hand.  The  throbbing  pulM- 
tion  of  tlie  arteries  inny  be  felt  even  in  the  finger  tips.  Vascular  er>ihema  is 
common — the  face  and  neck  are  flushed  and  there  may  be  a  widespread  err- 
thema  of  the  body  and  limbs.  On  auscultation  murmurs  are  usually  heard 
over  the  heart,  a  loud  apex  systolic  and  loud  bruits  at  the  base  and  over  the 
manubrium.  The  sounds  of  the  heart  may  be  very  intense.  In  rare  instances 
they  may  be  heard  at  some  distance  from  the  patient;  according  to  Graves, 
as  far  as  four  f(»et.  Attacks  of  acute  dilatation  of  the  heart  may  occur  with 
dyspnoea,  cough,  and  a  frothy  bloody  expectoration. 
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Exophthalmos. — A  eliaracteristic  facial  aspect  is  given  to  Graves'  disease 
hj  the  staring  expression,  caused  in  part  by  protrusion  of  the  eyeballs,  but 
Biore  particularly  by  retraction  of  the  lids  exposing  tlie  sclera*  above  and  below 
the  cornea*.  The  exophthalmos,  which  may  be  unilateral,  usually  follows  the 
Ttscular  disturbance.  The  protrusion  may  become  very  great  and  the  eye  may 
even  be  dislocated  from  the  socket,  or  both  eyes  may  be  destroyed  by  panoph- 
thalmitis, a  condition  present  in  one  of  Basedow's  cases.  The  vision  is  normal. 
Qraefe  noted  that  when  the  eyeball  is  moved  downward  the  upper  lid  does  not 
follow  it  as  in  health.  This  is  known  as  Graefe's  sign.  The  palpebral  aper- 
ure  is  wider  than  in  health,  owing  to  spasm  or  retraction  of  the  upper  lid 
Stellwag's  sign).  The  patient  winks  less  frequently  than  in  health.  There 
3  marked  tremor  of  the  lids  and  they  contract  spasmodically  in  advance  of 
he  elevating  eyeball.  Moebius  has  called  attention  to  the  lack  of  convergence 
•f  the  two  eyes.  Changes  in  the  pupils  and  in  tlie  optic  nerves  are  rare.  Pul- 
ation  of  the  retinal  arteries  is  common. 

Enlargement  of  the  thyroid  is  the  rule.  It  may  be  general  or  in  only 
•ne  lobe,  and  is  rarely  so  large  as  in  ordinary  goitre.  It  may  be  absent.  The 
welling  is  firm,  but  elastic.  There  are  rarely  pressure  signs.  The  vessels 
.re  usually  much  dilated,  and  the  whole  gland  may  be  seen  to  pulsate.  A 
brill  may  be  felt  on  palpation  and  on  auscultation  a  loud  systolic  murmur,  or 
nore  commonly  a  bruit  de  (liable.  A  double  murmur  is  common  and  is  path- 
ignomonic  (Guttmann). 

Tremor  is  the  fourth  cardinal  symptom,  and  was  really  first  described  by 
ilasedow.  It  is  involuntary,  fine,  about  eight  to  the  second.  It  is  of  great 
mportance  in  the  diagnosis  of  the  early  cases. 

Other  symptoms  are  anremia,  emaciation,  and  slight  fever.  Attacks  of 
romiting  and  diarrhopa  may  occur.  The  latter  may  be  very  severe  and  distress- 
ng,  recurring  at  intervals.  The  greatest  complaint  is  of  the  forcible  throbbing 
n  the  arteries,  often  accompanied  with  unpleasant  flushes  of  heat  and  pro- 
'use  perspirations.  An  erytliematous  flushing  is  conmion.  Pruritus  may  be  a 
«vere  and  persistent  symptom.  Multiple  telangiectases  have  been  described. 
!k)lid,  infiltrated  tedema  is  not  uncommon.  It  may  be  transitory.  A  remark- 
ible  myxoedematous  state  may  supervene.  Pigmentary  changes  are  very  com- 
non.  They  may  be  patchy  or  generalized.  The  coexistence  of  scleroderma 
md  Graves'  disease  has  been  fn'quently  noticed.  Irritability  of  temper, 
hange  in  disjmsition,  and  great  mental  de})ressi<)n  have  l)oen  described.  An 
mportant  complication  is  acute  mania,  in  which  the  patient  may  die  in  a 
ew  days.  Weakness  of  the  muscles  is  not  unconmion,  particularly  a 
eeling  of  "giving  way"  of  the  legs.  If  the  patient  holds  the  head  down 
nd  is  asked  to  look  u|)  without  raising  the  head,  the  forehead  remains 
mooth  and  is  not  wrinkled,  as  in  a  normal  individual  (Joflfroy).  A 
eature  of  interest  noted  by  Charcot  is  the  great  diminution  in  the  electri<'al 
esistance,  which  may  be  due  to  tlie  saturation  of  the  skin  with  moisture 
•wing  to  the  vaso-motor  dilatation  (llirt).  Brvson  has  noted  the  fact  that  the 
best  expansion  may  be  greatly  diminished.  The  emaciatitm  may  l)e  extreme. 
Glycosuria  and  albuminuria  an*  not  infrequent  complications.  True  diabetes 
nay  occur. 

The  course  of  the  disease  is  usually  chronic,  lasting  several  years.  After 
)ersisting  for  six  months  or  a  year  the  symptoms  may  disa])pear.     There  are 
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has  been  that  directed  to  diminish  the  bulk  of  the  goitre.  These  arc  some  of 
the  considerations  which  favor  the  view  that  the  symptoms  are  due  to  dirturbwi 
function  of  the  thyroid  gland,  probably  to  hypersecretion  of  materials  which 
induce  a  sort  of  chronic  intoxication.  Myxa»dema  may  develop  in  the  late 
stages,  and  there  are  transient  oedema  and  in  a  few  cases  scleroderma,  which 
indicate  that  the  nutrition  of  the  skin  is  involved. 

Anatomical  Changes. — In  rare  instances  the  thyroid  gland  has  been  stated 
to  be  normal.  In  the  majority  of  cases  there  is  active  hyperplasia  of  the  gUni 
with  enlarged  and  newly  formed  follicles,  and  an  increase  in  the  lymphoid 
tissue  of  the  gland  stroma.  Involuntary  and  regressive  changes  are  conuiion; 
tlie  hyperplasia  may  cease  and  the  gland  returns  to  the  colloid  state.  Finally. 
in  certain  cases,  atrophy  of  the  cell  elements  takes  plac(\ 

The  iodine  content  of  the  gland  l)ears  a  direct  relationship  to  the  amount 
of  colloid ;  the  gland  in  hyperplasia  has  the  lowest  pen^entage,  tin*  pure  colloid 
glands  the  highest 

Symptoms. — Acute  and  chronic  forms  may  be  recognized.  In  the  acute 
form  the  disease  may  arise  with  great  rapidity.  In  a  patient  of  J.  II.  Lloyd's, 
of  Philadelphia,  a  woman,  aged  thirty-nine,  who  had  been  considered  perfectly 
healthy,  but  whose  friends  had  noticed  that  for  some  time  her  eyes  looked 
rather  large,  was  suddenly  seized  with  intense  vomiting  and  diarrhoea,  rapid 
action  of  the  heart,  and  great  throbbing  of  the  arteries.  The  eyes  were  promi- 
nent and  staring  and  the  thyroid  gland  was  found  much  enlarged  and  soft 
The  gastro-intestinal  symptoms  continued,  the  pulse  became  more  rapid,  ih^ 
vomiting  was  incessant,  and  the  patient  died  on  the  third  day  of  the  illnes*. 
Only  the  abdominal  and  thoracic  organs  could  be  examined  and  no  change? 
were  found.  I  saw  two  rapidly  fatal  cases  at  the  Philadelphia  Hospital,  one  of 
which,  under  F.  P.  Henry's  care,  had  marked  cerebral  symptoms.  Tlie  acute 
cases  are  not  always  associated  with  delirium. 

More  frequently  the  onset  is  gradual  and  the  disease  is  chronic.  There 
are  four  characteristic  symptoms  of  the  disease — tachycardia,  exophthalrao?, 
enlargement  of  the  thyroid,  and  tremor. 

Tachycardia. — Kapid  heart  action  is  only  one  of  a  series  of  remarkable 
vascular  phenomena  in  the  disease.  The  pulse  rate  at  first  may  be  not  more 
than  95  or  100,  but  when  the  disease  is  established  it  may  \)o  from  140  to 
160,  or  even  higher.  Irregularity  is  not  common,  except  toward  the  close.  In 
a  well  developed  case  the  visible  area  of  cardiac  pulsation  is  much  increased, 
the  action  is  heaving  and  forcible,  and  the  shock  of  the  heart  sounds  is  well 
felt.  The  large  arteries  at  the  root  of  the  neck  throb  forcibly.  Thoiv  is 
visible  pulsation  in  the  peripheral  arteries.  The  capillary  pulse  is  readily 
seen,  and  there  are  few  diseases  in  which  one  may  sei^  at  times  with  greater 
distinctness  the  venous  pulse  in  the  veins  of  the  hand.  The  throbbing  pulia- 
tion of  the  arteries  may  be  felt  even  in  the  finger  tips.  Vascular  crvtheina  i« 
common — the  face  and  neck  are  flushed  and  there  may  be  a  widespnmd  ery- 
thema of  the  body  and  limbs.  On  auscultation  murmurs  are  usually  hoanl 
over  the  heart,  a  loud  apex  systolic  and  loud  bruits  at  the  base  and  ovit  the 
manubrium.  The  sounds  of  the  heart  may  be  very  intense.  In  rare  instances 
they  may  be  heard  at  some  distance  from  the  patient;  according  to  Grates, 
as  far  as  four  fwt.  Attacks  of  acute  dilatation  of  the  heart  may  occur  with 
dyspncea,  cough,  and  a  frothy  bloody  expectoration. 
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remarkable  instances  in  wliich  the  symptoms  have  come  on  with  grot  intea- 
sity,  following  fright,  and  have  disappeared  again  in  a  few  days. 

Prognosis. — Statistics  are  misleading  as  only  the  severe  cases  come  under 
hospital  treatment.  Sattler  estimates  the  mortality  at  11  per  cent  In  Hik 
Whitens  series  it  was  84  in  214  cases.  In  the  hands  of  Kocher  and  the  Maya 
the  mortality  from  operation  is  below  4  per  cent,  and  some  70  per  cent  of 
cases  are  claimed  to  have  been  cured. 

Diagnosis. — Few  diseases  are  so  easily  recognized.  The  diflScnlty  i«  witk 
the  partially  developed  forms,  formes  frustes,  which  are  not  uncommon.  The 
nervous  state,  the  tremor,  and  tachycardia  may  be  the  only  features,  or  there 
may  be  sliglit  swelling  of  the  thyroid  with  tremor  alone.  The  greatest  diffi- 
culty arises  in  the  cases  of  hysterical  tremor  with  rapid  heart  action.  Doubt- 
ful cases  may  be  tested  by  the  careful  administration  of  iodine  internally,  as 
patients  with  hyperthyroidism  show  a  marked  intolerance,  even  to  small  doee*. 
A  differential  count  of  the  leucocytes  shows  an  increase  in  the  mononuclean. 

Treatment. — (a)  The  disease  is  serious  enough  to  warrant  strong  measures 
systematically  carried  out;  much  valuable  time  is  lost  in  trying  various  rem- 
edies. The  patient  should  be  in  bed,  at  absolute  rest,  and  see  very  few  pe^ 
sons.  To  quiet  the  heart's  action  the  icebag  may  be  continuously  applied 
through  the  day,  and  veratrum  viride,  aconite,  or  strophanthus  given  in  full 
doses.  Ergot,  belladonna,  phosphate  of  soda,  small  doses  of  opium,  and  many 
other  remedies  are  recommended,  and  in  some  instances  I  have  seen  benefit 
from  the  belladonna  and  the  phosphate  of  soda.     Electricity  may  be  helpful. 

(6)  Serum  Therapy. — Two  methods  are  employed:  feeding  with  the  milk 
of  dethyroidized  goats,  introduced  by  Lanz,  which  is  obtainable  as  a  substance 
called  rodagen.  Good  results  have  been  reported  by  Mackenzie  and  others. 
Beebe,  on  the  other  hand,  uses  the  serum  of  animals  into  which  human  thyroid 
extract  has  been  injected.  Excellent  results  have  been  obtained,  but  the 
method  has  the  danger  associated  with  the  use  of  foreign  sera. 

(c)  Surgical  Treatment. — Removal  of  part  of  the  thyroid  gland  offers  the 
best  hope  of  permanent  cure.  It  is  remarkable  with  what  rapidity  all  the 
symptoms  may  disappear  after  partial  thyroidectomy.  A  second  operation 
may  be  necessary  in  severe  cases.  The  results  obtained  by  the  brothers  Mayo 
and  by  Kocher  give  a  remarkable  percentage  of  recoveries.  The  operation 
under  cocaine  may  be  done  with  safety  when  the  condition  of  the  heart  and 
the  extreme  tachycardia  do  not  contraindicate  it.  Tying  of  the  arteries  and 
exothyropexia  are  also  recommended.  Excision  of  the  supiTior  cer^'ical  ganglia 
of  the  sympathetic  lias  one  beneficial  result,  viz.,  the  production  of  alight 
ptosis,  which  obviates  tlu*  staring  character  of  the  exophthalmos. 

Marked  benefit  has  followed  the  use  of  the  X-rays  in  a  few  cases. 

IV.    DISEASES   OF   THE   PARATHYBOID   0LAND8 

The  parathyroid  bodies  occur,  as  a  rule,  in  two  pairs  on  either  side  of  the 
lateral  lobes  of  the  thyroid  gland;  small  ovoid  structures  from  6  to  8  mm. 
in  length.  Some  observers  regard  them  as  simply  supplementary  to  the  thy- 
roid, without  a  special  function  ;  others  believe  that  they  have  an  important  in- 
ternal secretion  siipjilemcntin^^  that  of  the  thyroid  gland  and  controlling  cal- 
cium metabolism, 
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The  studies  of  Gley,  Halsted,  and  others  leave  no  question  as  to  the 
portancc  of  these  glands.  Following  their  removal  in  animals  there  are 
itching,  spasms  of  the  voluntary  muscles,  gradual  paralysis  with  dyspnoea, 
d  death  from  exhaustion.  These  sometimes  disappear  when  a  saline  extract 
the  parathyroid  is  injected  into  a  vein,  or  if  the  parathyroid  glands  are  fed 
transplanted.  The  association  of  tetany  with  the  disturbance  of  the  func- 
n  of  the  thyroid  seems  to  be  definitely  established.  MacCallum  has  shown 
J  importance  of  the  function  of  these  glands  in  controlling  calcium  metabol- 
1,  and  it  is  possible  that  in  impoverishment  of  the  tissues  in  this  ingredient 
to  be  sought  the  cause  of  the  great  excitability  of  the  nervous  system  and  of 
any. 

These  studies  have  thrown  great  light  upon  various  spasmodic  disorders 
children,  and  some  have  gone  so  far  as  to  embrace  such  conditions  as 
3rngi8mu8,  infantile  convulsions,  and  tetany  under  the  term  "spasmophilia^^ 
[eubner). 

These  glands  have  also  hormonic  relations,  as  yet  not  thoroughly  under- 
od,  with  the  other  ductless  glands,  and  have  some  influence  on  carbohydrate 
tabolism. 

The  definite  association  of  the  glands  with  tetany  is  sufficient  warrant  for 
ating  this  disease  here. 

TETANY 

Definition. — An  affection  characterized  by  bilateral,  chronic,  or  intermit- 
it  spasms  of  the  extremities,  with  gradually  increasing  irritability  of  the 
rvee. 

Etiology.— The  following  groups  are  made  by  Frankl-Hochwart : 
(a)  Tetany  of  Adults. — (1)  Epidemic  tetany,  also  known  as  rheumatic 
any,  idiopathic  workman's  tetany,  or  shoemaker^s  cramp.  In  certain  parts 
the  Continent  of  Europe  the  disease  has  prevailed  widely,  particularly  in 
f  winter  season.  Von  Jacksch,  wlio  has  described  an  epidemic  form  occur- 
g  in  young  men  of  the  working  classes,  sometimes  with  slight  fever,  regards 
f  disease  as  infectious.  This  form  is  acute,  lasting  only  two  or  three  weeks, 
i  rarely  proving  fatal. 

(2)  Tetany  of  gastric  and  intestinal  disorders,  as  dyspepsia,  gastrectasis, 
rrhoRa,  and  helminthiasis.  The  form  associated  with  dilatation  of  the  stom- 
i  is  rare,  not  more  than  30  cases  having  been  reported. 

(3)  Tetany  of  the  acute  infectious  diseases  (typhoid,  cholera,  influenza, 
asles,  scarlatina,  etc.).  In  some  typhoid  epidemics  many  cases  have  oc- 
•red. 

(4)  Tetany  following  poisoning  from  chloroform,  morphia,  ergot,  lead, 
3hol,  and  uraemia.    Isolated  examples  of  each  have  been  reported. 

(5)  Tetany  may  also  develop  during  pregnancy  or  recur  in  successive  preg- 
icies.  From  its  occurrence  in  nursing  women,  Trousseau  called  it  "nurse's 
itracture.^' 

(6)  Tetany  following  removal  of  the  thyroid  gland  is  probably  due  to  a 
aoval  of  the  j)arathyr()id  bodies  at  the  same  time. 

(7)  Tetany  may  complicate  other  nervous  disorders,  as  Basedow's  disease, 
ebral  tumor,  cysts  of  tlie  cerebellum,  and  syringomyelia, 
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(b)  Tetany  in  Ctiildrex. — Tetany  l)ears  a  definite  relation  to  gastro- 
intestinal  disorders,  acute  infections,  and  rickets  in  childhcMxI. 

Mild  cases  of  tetany  are  not  uncommon  in  children,  pirtieularly  in  (i)n- 
nection  with  rickets  and  gastro-intestinal  disorders.  The  other  fonns  aiv  not 
connnon,  either  in  the  United  States  or  in  England.  Campbell  Howtrcl  re- 
ported from  my  clinic  8  cases  of  tetany,  4  accompanying  dilatation  of  the 
stomach,  2  with  hyperacidity  without  dilatation,  1  with  chronic  dianlnea, 
and  1  occurring  in  connection  with  repeated  pregnancies  and  lactation. 

Morbid  Anatomy. — It  is  now  well  established  that  the  tetany  following 
extirpation  of  the  thyroid  gland  is  due  to  coincident  removal  of  the  parathy- 
roids; and  the  observations  of  MacCallum  suggest  that,  occurring  spontan- 
eously, it  is  associated  with  insufficiency  of  the  parathyroids,  which  appear  to 
control  calcium  metabolism.  Abst^nce  or  perversion  of  the  parathyroid  setrf- 
tion  leads  to  impoverishment  of  the  tissues  in  calcium,  and  to  hyperexcit- 
ability  of  the  nerves. 

Symptoms. — In  cases  associated  with  general  debility  or  in  children  with 
rickets  the  spasm  is  limited  to  the  hands  and  feet.  The  fingers  are  bent  at  the 
metacarpo-phalangeal  joint,  extended  at  the  terminal  joints,  pressed  close  to- 
gether, and  the  thumb  is  contracted  in  the  palm  of  the  hand.  The  wrist  is 
flexed,  the  elbows  are  bent,  and  the  arms  are  folded  over  the  chest.  In  the 
lower  limbs  the  feet  are  extended  and  the  toes  adducted.  The  muscles  of  the 
face  and  neck  are  less  commonly  involved,  but  in  severe  cases  there  may  be 
trismus,  and  the  angles  of  the  mouth  are  drawn  out.  The  skin  of  the  band? 
and  feet  is  sometimes  tense  and  cedematous.  The  spasms  are  usually  parox- 
ysmal and  last  for  a  variable  time.  In  children  the  attack  may  pass  off  in  i 
few  hours.  In  some  of  the  more  severe  chronic  cases  in  adults  the  stiffness  and 
contracture  may  continue  or  even  increase  for  many  days,  and  the  attack  may 
last  as  long  as  two  weeks.  In  the  acute  cases  the  temperature  may  be  elevattii 
and  the  pulse  quickened.  In  the  severe  paroxysms  there  may  be  involvement 
of  the  muscles  of  the  back  and  of  the  thorax,  inducing  dyspna?a  and  cyanoait 
Certain  additional  features,  valuable  in  diagnosis,  are  present. 

Trousseau's  symptom :  "So  long  as  the  attack  is  not  over,  the  paroxynns 
may  be  reproduced  at  will.  This  is  effected  by  simply  compressing  the  affected 
parts,  either  in  the  direction  of  their  principal  nerve  trunks  or  over  their 
blood  vessels,  so  as  to  impede  the  venous  or  arterial  circulation." 

Chvostek's  symptom  is  shown  in  the  remarkable  increase  in  the  meclianii-al 
excitability  of  the  motor  nerves.  A  slight  tap,  for  example,  in  the  course  of 
the  facial  nerve  will  throw  the  muscles  to  which  it  is  distributed  into  aetive 
contraction.  Erb  has  shown  that  the  electrical  irritability  of  the  motor  nenes, 
especially  to  the  galvanic  current,  is  aho  greatly  increased,  and  Hofmann 
has  demonstrated  the  heightened  excitability  of  the  sensory  nerv(*s.  tlie 
slightest  pressure  on  which  may  cause  j)ara*sthesia  in  the  region  of  ilijitribo- 
tion. 

Diagnosis. — The  disease  is  readily  recognized.  It  is  a  mistake  to  call 
instances  of  carpo-pedal  spasm  of  children  true  tetany.  It  is  common  to  find 
in  rickety  children  or  in  cases  of  severe  gastro-intestinal  catarrh  a  transient 
spasm  of  the  fingers  or  even  of  the  arms.  By  many  authors  these  are  con«d- 
ered  eases  of  mild  tetany,  and  there  are  all  grades  in  rickety  children  between 
the  sim})le  carpo-pedal  spasm  and  the  condition  in  which  the  four  extiemitiea 
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re  involved ;  but  it  is  well,  I  think,  to  limit  the  term  tetany  to  the  more  severe 
ffection. 

With  true  tetanus  the  disease  is  scarcely  ever  confounded,  as  the  commence- 
lent  of  the  spasm  in  the  extremities,  the  attitude  of  the  hands,  and  the  etio- 
gical  factors  are  very  different.  Hysterical  contractures  are  usually  uni- 
teral. 

Treatment. — In  the  case  of  children  the  condition  with  which  the  tetany 
associated  should  be  treated.  Baths  and  cold  sponging  are  recommended 
id  often  relieve  the  spasm  as  promptly  as  in  child-crowing.  Bromide  of 
>ta8sium  may  be  tried.  In  severe  cases  chloroform  inhalations  may  be  given. 
assage,  electricity,  and  the  spinal  icebag  have  also  been  used  with  success. 
asee,  however,  may  resist  all  treatment,  and  the  spasms  recur  for  many  years. 
he  thyroid  extract  should  be  tried.  Gottstein  reports  relief  in  a  case  of  long 
anding,  and  Bramwell  reports  one  case  of  operative  tetany  and  one  of  the 
liopatbic  form  successfully  treated  in  this  way. 

In  gastric  tetany,  especially  when  due  to  dilatation  of  the  stomach,  the 
lortality  is  high,  and  recovery  without  operative  interference  is  rare:  of  27 
1868  collected  by  Riegel,  16  terminated  fatally.  Cunningham  collected  8  cases 
eated  surgically,  with  a  mortality  of  37.5  per  cent.,  as  compared  with  70  per 
int.  treated  by  medical  means.  Regular,  systematic  lavage  with  large  quan- 
tie8  of  saline  or  mildly  antiseptic  solutions  is  sometimes  beneficial. 

The  administration  of  calcium  is  frequently  eflFective.  It  may  be  given 
J  calcium  lactate  in  doses  of  15  grains  (1  gm.)  every  three  or  four  hours. 
1  severe  cases  much  larger  amounts  may  be  given. 


V.    DISEASES   OF   THE   SPLEEN 

1.     GENERAL   REMARKS. 

Though  a  ductless  gland,  the  spleen  is  not  known  to  have  an  internal  secre- 
on,  and  its  functions  are  as  yet  ill  understood.    It  is  not  an  organ  essential 

life.  In  the  fetus  it  takes  part  in  the  formation  of  the  red  blood  corpuscles, 
id  as  it  contains  haematoblasts,  it  is  possible  that  in  the  adult  this  function 
ay  be  exercised  to  some  extent,  particularly  in  cases  of  severe  anaemia. 

Haemolysis  is  generally  believed  to  be  its  special  function,  a  view — not 
•Id  by  all  physiologists — based  upon  the  presence  of  a  large  percentage  of 
ganic  compounds  of  iron,  the  deposit  in  the  organ  of  blood  pigments  in  vari- 
18  diseases,  the  presence  of  many  macrophages  containing  red  blood  cor- 
iscles,  and  upon  the  evidence,  after  removal  of  the  spleen,  of  compensatory 
emolysis  in  many  newly  formed  ha?mo-lymph  glands  (Warthin). 

Removal  of  the  spleen,  an  operation  practised  by  the  ancients  in  the  belief 
at  it  improved  the  wind  of  runners,  is  not,  as  a  rule,  followed  by  serious 
fects.  There  may  be  slight  eosinophilia  and  temporary  anaemia,  and  later 
ere  is  usually  slight  leucocytosis,  with  relative  increase  of  the  lymphocytes. 

In  infections  the  organ  enlarges  and  micro-organisms  are  present  in  large 
imbers.  It  has  been  supposed  to  play  some  part  in  the  processes  of  immunity 
id  phagocytosis  goes  on  actively  in  the  organ.  In  experimental  ana?mia 
used  by  various  haBinolytic  agents  the  spleen  enlarges,  and  in  these  condi- 
ons  Bunting  and  Norris  found  evidence  of  vicarious  blood  formation.  Chronic 
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enlargement  of  the  spleen  may  be  present  with  ver\'  little  distarbanoe  of 
health.  Attacks  of  anaemia  sooner  or  later  occur,  and  consecutive  fibnwis  mij 
occur  in  the  liver  with  jaundice  and  ascites  (Banti's  disease). 

2.     MOVABLE  SPLEEN 

Movable  or  wandering  spleen  is  seen  most  frequently  in  women  the  sub- 
jects of  enteroptosis.  It  may  be  present  without  signs  of  displacement  of 
other  organs.  It  may  be  found  accidentally  in  individuals  who  present  do 
symptoms  whatever.  In  other  cases  there  are  dragging,  uneasy  feelings  in  the 
back  and  side.  All  grades  are  met  with,  from  a  spleen  that  can  be  felt  com- 
pletely below  the  margin  of  the  ribs  to  a  condition  in  which  the  tumor-mis» 
impinges  upon  the  pelvis;  indeed,  the  organ  has  been  found  in  an  inguiotl 
hernia !  In  the  large  majority  of  all  cases  the  spleen  is  enlarged.  Sometimes 
it  appears  that  the  enlargement  has  caused  relaxation  of  the  ligaments;  in 
other  instances  the  relaxation  seems  congenital,  as  movable  spleens  have  been 
found  in  different  members  of  the  same  family.  Possibly  traumatism  m«T 
account  for  some  of  the  cases.  Apart  from  the  dragging,  uneasy  sensation* 
and  the  worry  in  nervous  patients,  wandering  spleen  causes  very  few  serious 
symptoms.  Torsion  of  the  pedicle  may  produce  a  very  alarming  and  serious 
condition,  leading  to  great  swelling  of  the  organ,  high  fever,  or  even  to 
necrosis.  A  young  woman  was  admitted  to  my  colleague  Kelly's  ward  with 
a  tumor  supposed  to  be  ovarian,  but  which  proved  to  be  a  wandering,  moder- 
ately enlarged  spleen.  She  was  transferred  to  the  medical  ward,  where  she 
had  suddenly  very  great  pain  in  the  abdomen,  a  large  swelling  in  the  left  flank, 
and  much  tendernoss.  Halstod  operated  and  found  an  enormously  enlarged 
spleen  in  a  condition  of  necrosis,  adherent  to  the  adjacent  parts  and  to  the 
abdominal  wall.  He  laid  it  open  freely,  and  large  necrotic  masses  of  spleen 
tissue  discharged  for  some  time.     She  made  a  good  recovery. 

The  diagnosis  of  a  wandering  spleen  is  usually  easy  unless  the  organ  be- 
comes fixed  and  is  deformed  by  adhesions  and  perisplenitis.  The  shape  of  the 
organ  and  the  sharp  margin  with  the  notches  are  the  points  to  Ik?  speciallv 
noted. 

The  treatment  of  the  condition  is  important.  Occasionally  the  organ  msy 
be  kept  in  position  by  a  properly  adapted  bolt  and  a  pad  under  the  left  costal 
margin.  Hemoval  of  the  displaced  organ  has  been  advised  and  carried  out  in 
many  cases,  and  nowadays  it  is  not  a  very  serious  operation.  It  is,  however, 
as  a  rule  unnecessary.  In  two  cases  of  enlarged  spleen  under  my  care,  with 
great  mol)ility,  causing  much  discomfort  and  uneasiness,  Halsted  completely 
relieved  the  condition  by  replacing  the  spleen,  packing  it  in  position  with 
gauze,  and  allowing  firm  adhesions  to  take  place.  Both  these  i)atients  were 
seen  more  than  eighteen  months  after  the  operation  and  the  organ  had 
remained  in  position. 

3.     RUPTURE  OF  THE  SPLEEN 

This  is  of  interest  in  connection  with  the  spontaneous  rupture  in  caaes  of 
acute  enlargement  during  typhoid  fever  or  malaria,  which  is  very  rare.  Bup- 
ture  of  a  malarial  spleen  may  follow  a  blow,  or  a  fall,  or  an  exploratory  puw?- 
ture.    In  India  and  in  Mauritius  rupture  of  the  spUn^n  is  stated  to  be  ven* 
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ornmon.  Fatal  haemorrhage  may  follow  puncture  of  a  swollen  spleen  with  a 
Tpodermic  needle.  Occasionally  the  rupture  results  from  the  breaking  of  an 
ifarct  or  of  an  abscess.  The  symptoms  are  those  of  haemorrhage  into  the 
sritonenm,  and  the  condition  demands  immediate  laparotomy. 

4.    INPABCT,    ABSCESS   AND    CYSTS    OP   THE   SPLEEN 

Emboli  in  the  splenic  arteries  causing  infarcts  may  be  either  infective  or 
mple.  They  are  seen  most  frequently  in  ulcerative  endocarditis  and  in  septic 
mditions.  Infarcts  may  also  follow  the  formation  of  thrombi  in  the  branches 
I  the  splenic  artery  in  cases  of  fever.  They  are  not  very  infrequent  in 
^hoid.  In  a  few  instances  the  infarcts  have  followed  thrombosis  in  the 
)Ienic  veins.  They  are  chiefly  of  pathological  interest.  The  infarct  of  the 
)leen  may  be  suspected  in  cases  of  septicaemia  or  pyaemia  when  there  are  pain 
I  the  splenic  region,  tenderness  on  pressure,  and  sliglit  swelling  of  the  organ; 
a  several  occasions  I  have  heard  a  well-marked  peritoneal  friction  rub.  Occa- 
onally  in  the  infective  infarcts  large  abscesses  are  formed,  and  in  rare 
istances  the  whole  organ  may  be  converted  into  a  sac  of  pus. 

Tumors  of  the  spleen,  hydatid  and  other  cysts  of  the  organ,  and  gummata 
re  rare  conditions  of  anatomical  interest.  In  Hodgkin's  disease  the  organ 
lay  be  enlarged  and  smooth,  or  irregular  from  the  presence  of  nodular  tumors. 

Cysts  are  rare ;  I  have  seen  but  two,  one  an  echinococcus,  and  the  other  a 
ouble  cyst  of  the  hilus.  The  latter  apparently  are  very  common,  and  prob- 
bly  arise  from  a  haematoma  subcapsular  or  in  the  hilus.  They  have  been  suc- 
essfully  removed.  Very  small  cysts  are  not  infrequent  in  connection  with 
olycystic  disease  of  the  liver  and  the  kidneys.  A  dermoid  cyst  has  been  de- 
Tibed.  The  diagnosis  of  cysts  is  not  often  made;  the  mass  is  usually  irreg- 
lar  in  the  region  of  the  spleen,  but  the  splenic  outlines  are  marked.  In  tlie 
186  I  saw  with  two  cysts  at  the  hilus,  the  tumor  was  very  movable,  very 
Tegular,  and  1  urged  operation  on  the  grounds  of  mechanical  discomfort,  and 
icrease  in  size.  In  a  recent  paper  Musser  stated  that  there  have  been  21 
perations,  all  successful,  in  cysts  of  this  sort. 

5.     PRIMARY  SPLENOMEGALY  WITH  ANEMIA 
(Splenic   Anwmia,   BantVs  Disease) 

Definition. — A  primary  disease  of  the  spleen  of  unknown  origin,  character- 
Bed  by  progressive  enlargement,  attacks  of  anjrniia,  a  tendency  to  Ineniorrhage, 
nd  in  some  cases  a  secondary  cirrhosis  of  the  liver,  with  jaundice  and  ascites. 
liat  the  spleen  itself  is  tlie  seat  of  the  disease  is  shown  by  the  fact  that  com- 
ilete  recovery-  follows  its  removal. 

History. — The  name  "splenic  amemia''  was  apj)lie(i  to  a  group  of  cases  by 
friesinger  in  18()(>.  H.  C.  Wood,  in  1871,  described  cases  as  the  splenic  form 
f  pseudo-leukaemia.  The  real  study  of  the  disease  was  initiated  by  Banti  in 
883.  In  France  the  condition  was  called  "primitive  splenomegaly/'  and  many 
lifTerent  types  of  tlu'  disease  have  been  described.  Here  we  shall  deal  only 
B'ith  the  form  referred  to  in  the  definition  as  splenic  ana^nia  and  Banti's 
lisease. 

Etiology. — In  the  majority  of  cases  the  enlargement  of  the  spleen  comes 
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on  without  any  recognizable  cause.  In  a  few  of  my  cases  malaria  hu  been 
present,  but  in  the  greater  number  the  first  thing  noticed  has  been  the  me- 
chanical inconvenience  of  the  big  spleen.  Males  are  more  frequently  attacked 
than  females.  It  is  a  disease  of  young  and  middle  life,  the  majority  of  cuei 
occurring  before  the  fortieth  year.  It  is  also  met  with  in  young  children. 
Many  of  the  cases  of  infantile  splenic  anaemia  of  von  Jaksch  and  of  the  Italian 
writers  belong  to  this  disease. 

Morbid  Anatomy. — The  spleen  is  greatly  enlarged,  coming  perhaps  next 
to  the  size  of  the  leukaemic  organ.  It  is  very  firm,  the  capsule  is  thickened, 
the  texture  of  the  gland  very  tough  and  firm,  and  the  whole  in  a  state  of 
advanced  fibrosis.  Banti  has  described  a  proliferation  of  the  endothelial  cell? 
of  the  venous  sinuses  of  the  pulp,  and  he  believes  there  are  very  characteristic 
histological  changes. 

The  blood  vessels  in  the  neighborhood  of  the  spleen  may  be  very  large, 
particularly  the  vasa  brevia,  and  the  splenic  vein  itself  and  the  portal  v«n 
may  be  enormously  dilated,  and  show  atheroma  and  calcification.  The  lym- 
phatic glands  are  not  involved.  Hyperplasia  of  the  bone  marrow  has  been 
found,  but  no  other  changes  of  special  importance. 

The  cases  of  the  Gaucher  type,  primitive  endothelioma  of  the  spleen,  do 
not  belong  in  this  group. 

Symptoms. — The  disease  is  extraordinarily  chronic ;  seven  of  my  cases  liad 
a  longer  duration  than  ten  years.  Usually  the  first  feature  to  attract  attm- 
tion  is: 

Splenomegaly, — The  enlargement  is  uniform,  smooth,  painless,  nsnally 
reaches  to  the  navel,  very  often  to  the  anterior  superior  spine,  and  the  orpin 
may  occupy  the  whole  of  the  left  half  of  the  abdomen.  It  may  exist  foryeaw 
without  any  symptoms  other  than  the  inconvenience  caused  by  the  distention 
of  the  abdomen.    Following  an  infarct  pain  may  be  present. 

Ancomia, — Sooner  or  later  the  patients  become  anemic.    The  attack  may 
develop  with  rapidity,  and  in  children  a  severe  and  even  fatal  form  may 
follow  in  a  few  weeks.    More  commonly  the  pallor  is  gradual  and  the  patient 
may  come  under  observation  for  the  first  time  with  swelling  of  the  feet,  short- 
ness of  breath,  and  all  the  signs  of  advanced  anaemia.    The  blood  picture  In 
as  a  rule,  tliat  of  a  secondary  anaemia  with  a  very  low  color  index  and  a 
marked  leucoj)enia.     The  red  blood  corpuscles  may  fall  as  low  as  two  million 
and  in  an  average  of  a  series  of  uncomplicated  cases  the  leucocyte  count  was 
under  3,500  per  c.  mm.  There  are  no  special  changes  in  the  differential  count. 
Following  a  severe  haemorrhage  there  may  be  a  rise  in  the  leucocytes.    Some 
jmtients  have  permanent  slight  anaemia  of  the  secondary  tvpe ;  others  remain 
very  well  except  for  recurring  attacks  of  anaemia,  of  great  severity,  which  maj 
be  independent  of  haemorrhage. 

The  question  whetluT  the  anaemia  splenica  infantum  of  von  Jaksch  and 
the  Italian  writers  is  the  same  malady  has  IxK'n  much  discussed.  There  are 
cases  in  which  enlargement  of  the  spleen  without  obvious  cause  has  been  fol- 
lowed by  a  rapidly  progressing  ana?mia  with  marked  leucopenia.  A  very  sug- 
gestive thing  is  that  in  a  case  in  a  child,  with  a  blood  count  below  one  mil- 
lion reds,  removal  of  tlie  spleen  was  followed  by  complete  recovery. 

TIcemorrhagcs, — Bleeding,  usually  haematemesis,  may  be  a  spwial  feature  of 
the  disease  ana  may  occur  for  many  years.    One  of  my  patients  had  recornng 
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ttacks  for  twelve  years,  and  one  at  the  London  Hospital,  noted  by  R.  Hutch- 
on,  for  fifteen  years.  In  such  cases  the  diagnosis  of  ulcer  of  the  stomach 
ay  be  made.  The  bleeding  may  be  of  great  severity.  On  several  occasions 
le  of  my  patients  was  brought  into  the  hospital  completely  exsanguine;  in 
^0  the  haemorrhage  proved  directly  fatal ;  in  a  third  the  haemorrhage  proved 
tal  ten  days  after  a  successful  removal  of  the  spleen.  The  bleeding  comes, 
a  rule,  from  oesophageal  varices.  Melsena  may  be  present.  Haematuria  oc- 
Lired  in  one  of  my  cases ;  purpura  is  not  uncommon. 

Ascites, — Usually  a  terminal  event,  it  may  be  due  to  the  enlarged  spleen 
3elf  or  to  secondary  cirrhosis  of  the  liver.  When  due  to  the  liver,  it  is  asso- 
ated  with  slight  jaundice. 

Jaundice. — Icterus  has  been  a  rare  symptom  in  my  cases.  Enlargement 
I  the  spleen  may  persist  for  many  years  without  any  consecutive  change  in 
le  liver.  One  patient  has  splenomegaly  with  repeated  hsemorrhages  and 
M  now  (1912)  had  more  than  twelve  years  of  good  health  after  splenectomy, 
light  jaundice  may  persist  for  years,  sometimes  with  enlargement  of  tlie 
rer,  in  others  with  distinct  reduction  in  ita  volume,  and  in  either  case  with 
progressive  cirrhosis — the  features  to  which  Banti  called  special  attention. 

Course  of  the  Bisease. — It  is  extraordinarily  chronic.  A  patient  may  for 
tt  or  twelve  years  have  a  large  spleen  causing  no  inconvenience,  then  an 
tack  of  anaemia  may  occur,  from  which  recovery  gradually  takes  place; 
the  first  symptom  may  be  ascites  or  a  severe  haemorrhage  from  the  stomach. 
a  rule,  the  anaemia  becomes  more  or  less  chronic,  with  marked  exacerba- 
ns,  and  in  the  later  stages  jaundice  with  ascites  develops. 
Diagnosis. — Here  may  be  mentioned  a  series  of  forms  of  splenomegaly 
idi  differ  essentially  from  the  splenic  anaemia,  and  in  which,  so  far  as  we 
ow,  the  condition  of  the  spleen  is  not  primary. 

Splenomegaly  with  Acholuric  Jaundice. — This  type,  first  described 
Minkowski  and  sometimes  called  after  his  name,  is  usually  a  familial  form, 
:en  hereditary.  It  is  consistent  with  good  health  throughout  life,  and  there 
ly  be  no  symptoms.  Characteristic  features  are:  (a)  its  familial  form;  (6). 
ronic  enlargement  of  the  spleen;  (c)  good  health;  (d)  chronic  slight  jaun- 
«;  (e)  presence  of  urobilin  in  the  urine,  but  absence  of  bile  pigment.  In 
■ew  instances  gall  stone  colic  has  been  present,  due  to  the  presence  of  small 
culi.  Chauffard  showed  that  the  red  blood  corpuscles  in  these  cases  have 
increased  fragility,  the  cause  of  which  is  unknown,  but  this  is  an  essential 
lure  in  the  haemolytic  jaundice.  In  the  familial  form  good  health  is  the 
e,  but  in  the  acquired  form  the  patient  often  becomes  anaemic  and  is  very 

Cures  have  been  rej)orted  after  splenectomy. 
Splenomegaly  of  the  Gai:cheu  Type  {Primary  Endothelioma  of  ike 
leen). — In  a  dozen  or  more  cases  the  enlarged  spleen  has  retained 
form  and  presents  on  section  a  grayish  red  appc*arance,  with  whitish  spots 
streaks;  but  histologically  shows  large  cells  from  20  to  40  /i  in  size,  iilling 
f  alveolar  spaces.  The  nature  of  this  affection,  first  described  by  (lauelier 
1882,  has  been  much  discussed.  The  general  opinion  now  is  that  of  Stengel, 
it  it  is  a  type  of  new  growth,  an  endothelioma;  in  any  case,  it  differs  entirely 
m  the  splenic  anaemia. 

Splenomeualv  Associatki)  with  Primahy  Pylethkomhosis. — Cases 
ve  been  reported  of  enlarged  spleen  in  connection  with  phlebitis  of  the 
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splenic  and  portal  veins,  and  clinically  such  cases  closely  resemble  Banti's 
disease.  The  spleen  is  very  large  and  there  are  jaundice  and  ascites  with 
moderate  anaemia.  The  recognition  of  the  pylethrombosis  is  only  made  pwt 
mortem. 

Hepatic  Splenomegaly. — Three  varieties  of  cirrhosis  of  the  liver  may 
lead  to  great  enlargement  of  the  spleen  with  anaemia  and  a  symptom-complex 
resembling  that  of  splenic  anaemia. 

(a)  Alcoholic  Cirrhosis, — With  recurring  ha^'morrhages^  a  consecutive  an- 
aemia, ascites,  and  an  unusually  large  spleen,  the  condition  may  simulate 
closely  the  last  stage  of  splenic  anaemia.  The  history,  particularly  the  late 
appearance  of  the  hepatic  changes,  may  be  the  most  important  point.  In  the 
cases  in  which  1  have  been  in  doubt  the  difficulty  has  arisen  from  an  im- 
perfect history  and  from  the  presence  of  recurring  haemorrhages. 

(6)  Syphilitic  Cirrhosis. — Great .  enlargement  of  the  spleen  may  follow 
gummous  hepatitis,  either  congenital  or  acquired.  Toward  the  closse  the 
picture  is  very  similar  to  Banti's  disease — slight  jaundice,  ascites,  big  spleen, 
recurring  haemorrhages,  and  marked  anaemia.  Signs  of  other  syphilitic  lesions 
and  the  irregular  nodular  liver  may  suggest  the  diagnosis. 

(c)  In  a  few  cases  of  hypertrophic  cirrhosis,  as  in  Hanot's  form  and  in 
haemochromatosis,  the  spleen  may  be  greatly  enlarged,  and  in  tlie  late  stages, 
when  ascites  and  haemorrhages  occur,  the  clinical  picture  may  be  like  that  of 
splenic  anaemia. 

Splenomegaly  in  Pernicious  Anemia. — Sometimes  the  spleen  is  preatlv 
enlarged  in  this  disease,  reaching  to  the  navel,  but,  as  a  rule,  the  lower  blood 
count,  the  high  color  index,  the  large  number  of  nucleated  red  blood  cor- 
puscles, and  the  clinical  course  enable  one  to  make  the  diagnosis. 

Tropical  Splenom?:galy. — Kala-azar  has  been  considered  elsewhere  and 
can  be  distinguished  by  the  presence  of  the  Irishman-Donovan  iKxli^'s  in  the 
splenic  blood.  There  are  big  spleens  with  ana?niia  in  the  Tropics  which  are 
not  Kala-azar,  and  the  experience  of  some  of  the  physicians  in  Cairo  in<iical«> 
that  some  of  these,  at  any  rate,  are  of  the  ordinary  splenic  anaemia  ty|*,  in 
which  removal  of  the  organ  cures  the  disease. 

Treatment. — In  the  first  stage  with  simple  splenomegaly  nothing  is  indi- 
cated; the  patients,  as  a  rule,  look  very  well.  For  the  anaemia  the  usual 
measures  may  be  adopted,  and  the  patient  gets  gradually  better.  The  ultimate 
outlook  is  bad,  and  tlierc  is  only  one  radical  cure — removal  of  the  spleen. 
This  has  now  been  done  in  a  sulhciently  large  number  of  cases  to  determine 
fts  value.  Of  (>  of  my  cases  3  have  recovered ;  one  is  alive  more  than  1* 
years  after  the  operation,  another  between  6  and  7.  One  died  on  the  table 
from  haemorrhage,  a  second  from  shock,  and  a  third  died  ten  days  after  from 
a  rupture  of  the  {esoj)hageal  varix.  Armstrong  of  Montreal  has  collectwl  3:J 
cases  operated  uj)()n  witli  J)  deaths.  The  fact  that  removal  of  the  spleen  i* 
followed  by  complete  recovery,  even  after  the  appearance  of  the  jaundice  and 
of  chronic  ana'iiiia,  is  the  best  proof  that  the  source  of  the  trouble  is  in  this 
organ  itself,  and  is  one  of  the  best  warrants  for  the  recognition  of  the  disease 
as  a  separate  clinical  entity. 
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VI.    DISEASES   OF   THE   PITTTITAB7   BODY 

The  hypophysis  cerebri  consists  of  two  lobes,  (a)  an  anterior  lobe,  originat- 
ig  from  the  roof  of  the  pharynx  and  composed  of  large  granular  epithelial 
JIs  arranged  in  columns  surrounded  by  large  venous  spaces  into  which  their 
icretion  discharges;  and  (b)  a  smaller  posterior  lobe  which  arises  from  the 
3or  of  the  third  ventricle  and  is  composed  (1)  of  a  central  neuroglial  portion 
pars  nervosa)  and  (2)  an  investment  of  epithelial  cells  (pars  intermedia), 
he  secretion  of  the  posterior  lobe  is  supposed  by  some  to  find  its  way  into 
le  cerebro-spinal  fluid. 

Complete  experimental  removal  of  the  gland  is  fatal  (Paulesco).  Partial 
•moval  leads,  in  young  animals,  to  a  stunting  of  growth,  to  adiposity  and 
ilure  of  sexual  development,  in  adult  animals  to  adiposity  and  genital  dys- 
ophy  (Cushing). 

Modem  knowledge  of  the  functions  of  the  gland  began  with  the  studies 
'  Marie  on  the  relation  of  the  pituitary  gland  to  acromegaly  and  gigantism, 
hen  Schafer  and  Oliver  discovered  that  injection  of  an  extract  of  the  gland 
lused  a  rise  in  the  blood  pressure.  Since  these  two  cardinal  observations  an 
lormous  amount  of  work  has  been  done,  and  we  are  beginning  to  appreciate 
le  remarkable  influence  of  this  small  structure  upon  tlie  processes  of  develop- 
ent  and  metabolism.  Briefly,  the  anterior  lobe  influences  growth  and  de- 
Jopment,  and  is  necessary  to  life ;  the  posterior  lobe  influences  the  metabolism 
:  tfie  carbohydrates  and  fats. 

Disturbances  in  the  function  of  the  pituitary  gland  are  not  clearly  grouped, 
I  in  the  thyroid,  into  the  effects  of  deficiency  and  excess,  though  one  can 
mally  differentiate  states  of  hyper-  and  hypopituitarism.  The  hypophysis 
)pear8  to  be  closely  related  to  other  glands  of  internal  secretion  and,  as  is 
ell  known,  involvement  of  any  member  of  the  series  causes  a  physiological 
^adjustment  in  the  activity  of  the  others.  Owing  to  the  situation  of  the  gland 
is  very  liable  to  feel  the  effect  of  pressure  in  neighboring  or  even  in  distant 
sions,  so  that  disturbance  of  function  may  be  due  not  only  to  a  primary 
ivolvement,  but  to  secondary  compression.  As  a  result  of  his  experimental 
ork  and  studies  of  clinical  cases  Cushing  prefers  to  group  the  conditions 
isociated  with  disturbance  of  the  function  of  the  gland  under  the  term 
lyspituitarism"  and  recognizes  a  number  of  groups: 

(a)  Cases  of  tumor  growth  showing  signs  of  distortion  of  neighboring 
ructures,  and  also  the  constitutional  effects  of  altered  glandular  activity. 
he  X-rays  show  changes  in  the  configuration  of  the  pituitary  fossa;  there 
•e  pressure  signs  on  the  adjacent  cranial  nerves,  bi-temporal  hemianopia, 
)tic  atrophy,  and  occulomotor  palsies.  Uncinate  fits  are  not  unusual.  Epi- 
axis  is  common  and  cerebro-spinal  rhinorrhoea  may  occur  in  rare  cases, 
he  constitutional  effects  vary  from  primary  over-activity  to  glandular  under- 
stivity. 

(6)  Cases  in  which  the  neighborhood  manifestations  are  pronounced  but 
le  constitutional  features  are  slight.  The  characteristic  regional  signs  of 
imor  are  marked,  but  there  may  be  slight  or  very  transient  evidence  of  dis- 
irbed  glandular  activity,  perhaps  only  disturbed  carbohydrate  metabolism 
ith  adiposity. 
58 
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(c)  Cases  in  which  the  neighborhood  manifestations  are  absent  or  slight, 
though  the  glandular  symptoms  are  unmistakable.  The  gland  is  not  so 
large  as  to  cause  regional  symptoms.  There  are  skeletal  changes  on  the  side 
of  overgrowth  or  undergrowth.  Disturbance  of  carbohydrate  metabolism  is 
a  matter  of  modified  posterior  lobe  activity,  whether  occurring  as  a  lowering 
of  the  assimilation  limit,  which  is  so  often  associated  with  the  early  stage 
of  acromegaly,  or  a  great  increase  in  tolerance,  such  as  characterizes  all  grades 
of  hypopituitarism.  In  posterior  lobe  insufficiency  there  are  a  tendency  to  the 
deposition  of  fat,  a  subnormal  temperature,  drowsiness,  slow  pulse,  dry  skin, 
loss  of  hair,  and  an  extraordinary  high  tolerance  for  sugars.  Most  of  the 
cases  of  acromegaly  fall  in  this  group  and  show  at  first  evidences  of  hyper- 
pituitarism, and  later  of  insufficiency.  In  the  adult,  adiposity,  high  sugar 
tolerance,  subnormal  temperature,  psychic  manifestations,  and  sexual  infantil- 
ism of  the  reversive  type  indicate  hypopituitarism  and  may  exist  without  the 
regional  symptoms  of  tumor  (Gushing). 

(d)  Hypophysial  symptoms  may  be  shown  by  patients  with  internal  hydro- 
cephalus from  any  cause,  probably  by  interference  with  the  passage  of  the 
posterior  lobe  secretion  into  the  cerebro-spinal  fluid,  and  this  obstructive 
dyspituitarism  may  result  from  any  lesion,  inflammatory  or  neoplastic,  in  the 
neighborhood  of  the  third  ventricle. 

These  are  the  most  important  of  the  groups  to  which  Gushing  refers,  but 
there  are  also  cases  with  manifestations  indicating  involvement  of  other 
internal  secretions  together  with  that  of  the  hypophysis,  and  a  large  group  in 
which  transient  hypophysial  symptoms  occur,  as,  in  pregnancy,  cranial  injuries 
and  infectious  diseases. 

It  is  quite  clear  that  disturbances  in  the  function  of  the  pituitary  gland 
may  lead  to  remarkable  changes  in  growth ;  hyperpituitarism  may  lead  to 
gigantism,  when  the  process  antedates  ossification  of  the  epiphyses — the  Lau- 
nois  type ;  to  acromegaly  when  it  is  of  later  date ;  hypopituitarism  to  adiposity, 
with  skeletal  and  sexual  infantilism  when  the  process  originates  in  child- 
hood— the  Frolich  type;  to  adiposity  and  sexual  infantilism  of  the  reversive 
type  when  originating  in  the  adult. 

Much  has  been  done  to  clear  the  subject,  but  much  remains,  particnlarly 
to  clear  up  the  relations  of  the  various  types  of  infantilism  which  have  been 
described — the  Lorain,  the  Brissaud,  the  pancreatic,  the  intestinal — to  the 
different  internal  secretions.  One  condition  is  important  enough  to  merit 
separate  consideration,  the  one  differentiated  clearly  by  Marie  and  kDOwn 
as  acromegaly.  (The  student  is  referred  to  Hastings  Gilford's  "Disorders  of 
Post-natal  Growth."  to  Vincent's  "Innere  Secretion,"  Ergeb,  d.  Phys.,  IX  and 
X,  and  to  Cushing's  work,  "The  Pituitary  Gland  and  Its  Disorders,"  J.  B. 
Lippincott  Co.,  1912.) 

ACROMEGALY 

Definition. — A  dystrophy  characterized  by  increase  in  size  of  the  face  and 
extremities  associated  with  perverted  function  of  the  pituitary  gland. 

The  essence  of  the  disease  is  a  hyperpituitarism  which,  if  it  antedates 
ossification  of  the  epiphyses,  leads  to  gigantism,  and  in  the  adult  leads  to  over- 
growth of  the  skeleton  and  other  changes  which  we  know  as  acromegaly. 

Etiology. — It  is  a  rare  disease,  and  rather  more  frequent  in  women.    It 
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is  particularly  persons  of  large  size.     Twenty  per  cent,  of  acroraegalicB 
ire  above  srx  feet  in  height  when  the  symptoios  begin,  and  fully  40  per  eent. 
uf  giants  are  acromegalics  (Sternberg).     Trauma,  the  infections,  and  emo- 
tional shock  liavc  preceded  the  onset  of  the  disease. 

Pathology. — Practically  all  of  the  cases  show  changes  in  the  pituitary 

jland,  hyperplasia,  adenoma,  fibroma'  or  sarcoma,  causing  distention  of  the 

dla  turcica  and,  in  the  late  stages,  pre&eure  on  surrounding  structures;  the 

pj^mptoms  of  the  disease  are  in  part  due  to  dititurbance  of  the  function  of 

:he  gland,  and  in  part  to  the  firessure  on  the  adjacent  parts* 

The  bones  show  the  most  striking  changes;  there  is  a  general  enlargement 
rf  the  extremiticB,  but  the  skeleton  on  the  whole  h  more  or  less  affected. 
The  enlargement,  due  to  a  periosteal  growtlu  is  most  evident  in  the  hands  and 
leet*  The  bones  of  tlie  face  are  always  involved.  The  orbital  arches,  frontal 
prominences,  zygoma,  malar,  and  nasal  bones  are  all  increased  in  size,  the 
ower  Jaw  is  elongated,  thickened,  and  the  teeth  separated.  The  X-ray  picture 
ibows  very  characteristic  changes  in  the  sella  turcica.  The  skin  and  sub- 
^taneous  tissues  are  thiekemd,  so  that  the  enlargement  of  the  extremities  is 
ftQt  altogether  bony,  and  the  hypertrophy  is  seen  in  the  soft  parts  of  the  face 
IS  well. 
^  The  brain  has  been  found  large,  but  the  most  important  changes  are  tliose 
due  to  pressure  at  the  base.  The  internal  organs  have  been  found  enlarged, 
and  in  Osborne's  case  the  heart  weighed  2  lbs,  2  oz. 

Symptomi. — As  already  mentioned,  when  the  pituitary  gland  is  involved 
in  tumor  growth,  which  is  the  common  condition  in  acromegaly,  the  symptoms 
may  be  grouped  into  those  due  to  the  mechanical  effects  and  those  associated 
with  perversion  of  the  secretion  of  the  gland. 

L{a)  Reoional  Symi'TOMs. — Headache  is  common,  usually  frontal.  Som- 
lence  has  been  noted  in  many  cases,  and  in  one  of  my  patients  was  the  firi*t 
BjrmptoDL  Ocular  features  occur  in  a  large  proportion  of  the  cases,  bitemporal 
hemianopia,  optic  atrophy,  and,  in  the  late  stages,  pressure  on  the  third  nerve 
and  the  abducens.  One  eye  only  may  be  affected.  Exophthalmos  may  occur. 
Deafness  is  not  infrequent.  Irritability  of  temper,  marked  change  in  the 
lisposition,  great  depression,  and  progressive  dementia  have  been  noted.  Epi- 
itaxis  and  rhinorrhoea  may  be  present. 

(b)  8ymi'T0M8  due  to  the  perversion  of  the  internal  secretion 
feelf  form  tlie  striking  features  of  the  disease.  The  patient's  friends  first 
lotice  a  gradual  increase  in  the  features,  which  become  heavy  and  thick;  or 
lie  patient  himself  may  notice  that  he  takes  a  larger  size  of  hat,  or  witfi  the 
>rogressive  enlargement  of  the  hands  a  larger  size  of  gloves.  The  enlarge- 
nent  of  the  extremities  does  not  interfere  with  their  free  use. 

The  hypertrophy  is  general,  involving  all  the  tissues,  and  gives  a  curious 

Ipadelike  character  to  the  hands.    The  lines  on  the  palms  are  much  deepened. 

The  wTists  may   be  enlarged,   but   the   arms   are   rarely   aifected.      The  feet 

wre  involved  like  the  hands  and  are  iinifornily  enlarged.    Tlte  big  toe,  however, 

Imay  be  much  larger  in  proportion.    The  niiils  are  usually  broad  and  large,  but 

HhevQ  is  no  curving,  and  the  terminal  phalanges  are  not  bulbous.     The  head 

incr eases  in  volume,  but  not  as  much  in  proportion  as  the  face,  which  becomes 

inudi  elongated  and  enlarged  in  consequence  of  the  Increase  in   the  size  of 

the  superior  and  inferior  maiillarj  bones.     The  latter  in  particular  increases 
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greatly  in  size,  and  often  projects  below  the  upper  jaw.  The  alveolar  proceaea 
are  widened  and  the  teeth  are  often  separated.  The  soft  parts  also  incRsae 
in  size,  and  the  nostrils  are  large  and  broad.  The  eyelids  are  sometimes  grettly 
thickened,  and  the  ears  enormously  hypertrophied.  The  tongue  in  some 
instances  becomes  greatly  enlarged.  Late  in  the  disease  the  spine  may  be 
affected  and  the  back  bowed — kyphosis.*  The  bones  of  the  thorax  may  dowly 
and  progressively  enlarge.  With  this  gradual  increase  in  size  the  skin  of  the 
hands  and  face  may  appear  normal.  Sometimes  it  is  slightly  altered  in  color, 
coarse,  or  flabby,  but  it  has  not  the  dry,  harsh  appearance  of  the  skin  in 
myxoedema.     The  muscles  are  sometimes  wasted. 

Also  associated  with  disturbance  of  the  function  of  the  gland  is  the  diabeta 
noticed  in  many  cases,  which  is  common  in  the  early  stages ;  in  the  advanced 
stages  there  is  an  extraordinary  high  tolerance  for  sugar.  Symptoms  on  the 
part  of  other  ductless  glands  are  common.  Goitre  is  of  frequent  occurrence. 
Amenorrhoea  is  the  earliest  symptom  in  women.  Impotence  is  common  in 
advanced  cases  in  men. 

The  various  symptoms  of  the  disease  are  now  readily  explained  with  the 
knowledge  we  possess  of  the  functions  of  the  gland,  which  have  already  been 
discussed. 

Treatment.— The  use  of  extracts  of  the  gland  has  been  extensively  tried. 
Possibly  now  with  our  better  knowledge  of  the  functions  of  the  different  parts 
we  shall  arrive  at  a  more  intelligent  organo-therapy.  Unquestionably  glandu- 
lar therapy  should  only  be  used  when  the  condition  has  passed  into  its  ultimate 
stage  of  glandular  insufficiency — a  stage  which  is  indicated  usually  by  an  in- 
creased sugar  tolerance. 

Surgical  treatment  has  been  carried  out  in  a  number  of  cases  following 
Schloffer's  suggestion.  Doubtless  the  chief  surgical  indication  is  to  give  relief 
to  the  local  pressure  symptoms  when  there  is  marked  glandular  enlargement. 
The  tumor  or  glandular  struma  may  be  readied  by  a  transphenoidal  or  a  sub- 
temporal route.  Partial  removal  of  the  growth  or  the  evacuation  of  a  cyst 
under  favorable  circumstances  may  save  the  optic  nerves  from  complete  pres- 
sure atrophy. 


Vn.    INFANTILISM 

Definition. — The  failure  of  the  appearance  of  the  primary  and  secondary 
sexual  characteristics,  together  with  the  retention  of  mental  and  bodily  con- 
ditions of  childhood. 

Etiology. — It  is  not  possible  at  present  to  make  a  satisfactory  classification 
either  of  the  causes  or  of  the  cases  of  infantilism — in  some  no  cause  is  evident, 
in  others  the  failure  in  development  has  followed  obvious  disease,  and  there 
are  cases  directly  dependent  upon  loss  of  some  internal  secretion. 

I.  Cachectic  infantilism  is  by  no  means  uncommon,  as  any  serious 
chronic  malady  may  delay  sexual  development.  For  example,  the  children 
affected  with  hookworm  disease  may  reach  the  age  of  20  or  older  before  the 
change  from  the  infantile  to  the  adult  state.  Syphilis  is  a  very  common  cauae. 
In  regions  in  which  malaria  is  very  prevalent  delayed  sexual  development  is 
not  uncommon  in  children,  and  we  see  it  not  infrequently  in  cases  of 
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genital  heart  disease.  There  is  also  a  toxic  infantilism  due  to  the  slow  and 
prolonged  action  of  alcohol  and  tobacco. 

n.  Idiopathic  Infantilism  (So-called  Lorain  Type). — ^^'In  this  variety 
the  figure  is  so  small  that,  at  first  sight,  it  looks  like  that  of  a  child.  When 
the  patient  is  stripped,  however,  his  outlines  are  seen  to  be  those  of  an  adult, 
and  not  those  of  childhood.  The  head  is  proportionately  small,  and  the  trunk 
well  formed ;  for  the  shoulders  are  broad  compared  to  the  hips,  and  the  bony 
prominences  and  the  muscles  stand  out  distinctly.  We  have  before  us  a 
miniature  man  (or  woman,  as  the  case  may  be),  and  not  one  who  has  retained 
the  characteristics  of  childhood  beyond  the  proper  time.  There  is,  indeed,  no 
growth  of  facial,  pubic  or  axillary  hair,  yet  the  genital  organs,  though  small, 
are  well  shaped  and  quite  large  enough  for  the  size  of  the  body.  The  intelli- 
gence in  both  sexes  is  generally  normaF'  (John  Thomson). 

The  cause  of  this  form  is  yet  unknown,  but  it  is  probably  associated  with 
perversion  of  the  pituitary  secretions.  It  has  also  been  called  an  "angioplastic 
infantilism,"  in  the  belief  that  it  was  due  to  a  defect  of  development  of  the 
vascular  system. 

m.  The  Hormonic  Type. — Here  we  are  on  safer  ground,  as  we  know  def- 
initely of  several  varieties  directly  dependent  upon  changes  in  the  ductless 
glands.    The  most  important  of  these  are: 

(a)  Thyroidal  or  Cretinoid  Infantilism. — This  form  has  already  been 
iescribed. 

(6)  The  Fr5lich  type,  dystrophia  adiposo-genitalis,  associated  with  a 
tumor  of  the  pituitary  region,  is  characterized  by  great  obesity  and  genital 
hypoplasia.  The  symptoms  are  due  to  a  secretory  deficit,  for  they  are  capable 
>f  experimental  reproduction  by  partial  glandular  extirpation  in  animals  (Gush- 
ing) .  There  are  adult  and  infantile  types,  just  as  there  are  in  myxoedema ;  in 
the  former  the  individual  becomes  fat  and  the  sexual  organs  revert  to  the  pre- 
adolescent  state.  The  Brissaud  type  is  in  all  probability  due  to  hypopituitar- 
ism. A  round,  chubby  face,  under-developed  skeleton,  prominent  abdomen, 
large  layer  of  fat  over  the  whole  body,  rudimentary  sexual  organs,  no  growth 
of  hair  except  on  the  head,  and  absence  of  the  second  dentition,  are  some  of 
the  prominent  features  of  this  form,  which  Brissaud  attributed  to  hypothyroid- 
ism, but  which  appears  more  likely  to  be  due  to  dyspituitarism. 

(c)  Pancreatico-intestinal  Type. — Bramwell,  Herter,  Freedman,  and 
others  have  reported  cases  of  infantilism  associated  with  intestinal  changes. 
Bramwell  thought  the  pancreas  was  at  fault,  and  his  cases  improved  remark- 
ably under  treatment  with  pancreatic  extract.  In  Herter's  case  there  were 
looseness  of  the  bowels,  often  fatty  stools,  and  a  change  in  the  flora  of  the 
intestine  with  a  rise  in  the  ethereal  sulphates  in  the  urine. 

IV.  Progeria. — Under  this  term  Hastings  Gilford  has  described  a  condi- 
tion in  children  of  incomplete  development  (infantilism)  with  premature 
decay.  The  facial  appearance,  the  attitude,  the  loss  of  hair,  wasting  of  the 
skin,  are  those  of  old  age,  and  post  mortem  the  most  extensive  fibroid  changes 
in  the  organs,  particularly  in  the  arteries  and  kidneys.  The  condition  is 
probably  associated  with  unknown  clianges  in  the  internal  secretions. 


SECTION   XI 

DISEASES   OF   THE    NERVOUS   SYSTEM 
A.    GENERAL   INTRODUCTION 

The  Neurone. — Its  Structure. — The  nervous  system  is  a  combination  of 
an  immense  number  of  units  called  neurones  and  all  having  an  essentially 
similar  structure.  Each  is  composed  of  a  receptive  cell  body  and  of  conduct- 
ing elements — ^namely,  protoplasmic  processes  or  dendrites,  and  the  axi«- 
cylinder  process  or  axone.  The  dendrites  conduct  impulses  toward  the  cell 
body  (cellulipetal  conduction)  and  the  axones  conduct  them  away  from  the 
cell  (cellulifugal  conduction).  Depending  upon  whether  the  axones  conduct 
impulses  in  a  direction  away  from  or  toward  the  cerebrum  they  are  called 
efferent  or  afferent.  The  axis-cylinder  process  gives  off  at  varying  inten'ab 
lateral  branches  called  collaterals,  running  at  riglit  angles  to  the  process,  and 
these,  and  finally  the  axis-cylinder  process  itself,  split  up  at  their  terminations 
into  many  fine  fibres,  forming  the  end  brushes.  These,  known  as  arborizationi, 
surround  the  body  of  one  or  more  of  the  many  other  cells,  or  interlace  with 
their  protoplasmic  processes.  Thus,  the  terminals  of  the  axone  of  one  neu- 
rone are  related  to  the  dendrites  and  cell  bodies  of  other  neurones  by  contact 
or  by  concrescence. 

Function  of  the  Neurone. — As  already  stated,  the  function  of  the  neu- 
rone is  to  conduct  nervous  impulses.    Reduced  to  its  simplest  form,  the  mode 
of  action,  may  be  represented  by  two  cells,  one  of  which,  reacting  to  the  en- 
vironment, conducts  impulses  inward,  whereas  the  other,  awakened  by  this 
afferent  impulse,  conducts  an  impulse  outward.    This  reflex  response  Marshall 
Hall  showed  to  be  the  fundamental  principle  of  action  of  the  nervous  system. 
The  environment  acts  on  the  afferent  neurones  through  special  sense  organs, 
so  that  a  variety  of  afferent  impulses,  olfactory,  visual,  auditory,  gustatory, 
tactile,  painful,  thermic,  muscular,  visceral,  and  vascular,  may  be  originated. 
The  efferent  neurones  convey  impulses  outward  to  non-nervous  tissues,  to  the 
skeletal,  visceral,  and  vascular  muscles  and  to  the  secretory  glands,  whoee 
activities  may  thus  be  augmented  or  inhibited.     The  more  important  reflex 
centres  lie  in  the  bulbo-spinal  axis.    The  situation  of  the  vascular  and  respira- 
tory centres  in  the  bulb  makes  it  the  vital  centre  of  the  body.     In  the  spinal 
cord  the  location  of  many  reflex  centres,  particularly  those  for  the  muscle 
tendons  and  for  some  of  the  viscera,  is  represented  in  the  table  on  page  898. 
The  visceral  mechanism  is  almost  wholly  regulated  by  the  bulbo-spinal  axis, 
and   its  reactions  are  usually  unperceived.     Only  in  conditions  of  disease 
do  the  visceral  reflexes  "rise  into  consciousness,"  and  it  is  at  such  times  that 
the  referred  pains  and  areas  of  tenderness  are  produced  in  the  skin-fields  of 
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tie  spinal  segments  corresponding  to  the  centre  for  registration  of  the  visceral 
T-cfiex. 

Degenekation  and  Regeneration  of  the  Neurone. — The  nutrition  of 
"the  neurone  depends  in  large  part  upon  the  condition  of  the  cell  body,  and 
this  in  turn  upon  the  activity  of  the  nucleus.  If  the  cell  is  injured  in  any 
Planner  the  processes  degenerate,  or  the  processes  separated  from  the  cell 
degenerate.  Though  the  nerve  cells  cease  to  multiply  soon  after  birth,  they 
nevertheless  retain  remarkable  powers  of  growth  and  repair.  Injury  to  the 
cell  body  may  not  be  recovered  from,  but  if  the  axone  be  severed  and  degenera- 
tion take  place  in  consequence,  it  may  under  favorable  circumstances  be 
replaced  by  sprouts  from  the  central  stump,  and  its  function  be  regained. 
Bethe  and  others  believe  that  the  peripheral  section,  independently  of  the  cell 
body,  has  the  power  of  regeneration.  It  is  probable,  however,  that  both  factors 
play  a  part  in  the  regeneration — namely,  the  down  growth  of  the  axone  from 
the  central  end  of  the  divided  nerve  as  well  as  the  changes  in  the  periphery, 
which  are  most  marked  in  the  cells  of  the  sheath  of  Schwann. 

Cell  Systems. — The  cell  bodies  of  the  neurones  are  collected  more  or  less 
closely  together  in  the  gray  matter  of  the  brain  and  spinal  cord  and  in  the 
ganglia  of  the  peripheral  nerves.  Theii^  processes>  especially  the  axis-cylinder 
processes,  run  for  the  most  part  in  the  white  tracts  of  the  brain  and  spinal 
cord  and  in  the  peripheral  nerves.  In  this  way  the  different  parts  of  the 
central  nervous  system  are  brought  into  relation  with  each  other  and  with  the 
rest  of  the  body.  Furthermore,  the  axis-cylinder  processes  arising  from  cells 
subserving  similar  functions  are  collected  together  into  bundles  or  tracts, 
and  though  in  many  cases  the  course  of  these  tracts  and  the  functions  which 
they  possess  are  extremely  complicated  and  as  yet  have  not  been  completely 
unravelled,  nevertheless  some  of  them  are  simple  and  fairly  well  understood. 
By  the  study  of  the  degenerations  that  have  resulted  from  injury  or  from 
the  toxins  of  certain  diseases  which  possess  an  affinity  for  one  or  another  of 
these  individual  tracts  or  systems,  it  has  been  possible  to  trace  the  course  of 
certain  of  them  through  the  nervous  system.  Fortunately  for  the  clinician, 
the  best  understood  and  the  simplest  system  in  its  arrangement  is  that  which 
conveys  motor  impulses  from  the  cortex  to  the  periphery — the  so-called  pyram- 
idal tract. 

The  Motor  System. — Motor  impulses  starting  in  the  left  side  of  the  brain 
cause  contractions  of  musclos  on  the  right  side  of  the  body,  and  those  from 
the  right  side  of  the  brain  in  muscles  of  the  left  side  of  the  body.  Leaving 
out  of  consideration  some  few  exceptions,  it  may  be  stated  as  a  general  rule 
that  the  motor  path  is  crossed,  and  that  the  crossing  takes  place  in  the  upper 
segment  (Figs.  10  and  11).  Every  nmscular  movement,  even  the  simplest, 
requires  the  activity  of  many  neurones.  In  the  production  of  each  movement 
special  neurones  are  brouglit  into  play  in  a  definite  combination,  and  acting 
in  this  combination  specific  movement  is  the  result.  In  other  words,  all  the 
movements  of  the  body  are  rej)resonted  in  the  central  nervous  system  by  com- 
binations of  neurones — that  is,  they  are  localized.  Muscular  movements  are 
localized  in  every  part  of  the  motor  path,  so  that  in  cases  of  disease  of  the 
nervous  system  a  study  of  the  motor  defect  often  enables  one  to  fix  upon  the 
site  of  the  process,  and  it  would  be  hard  to  over-estimate  the  importance  of  a 
thorough  knowledge  of  such  Incjilization.    A  voluntary  motor  impulse  starting 
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Pig.  10. — Diagram  op  Motor  Path  from  Left  Brain.  The  upper  segment  is  black,  the 
lower  red.  The  nuclei  of  the  motor  cerebral  nerves  are  shown  in  red  on  the  riglit 
side;  on  the  left  side  the  cerebral  ner\'es  of  that  side  are  indicated.  A  lesion  at  1 
would  cause  upper  segment  paralysis  in  the  arm  of  the  opposite  side— cerebral 
monoplegia ;  at  2,  upper  segment  paralysis  of  the  whole  opposite  side  of  the  body — 
hemiplegia;  at  3,  upper  segment  paralysis  of  the  opposite  face,  amif  and  leg,  and 
lower  segment  paralysis  of  the  eye  muscles  on  the  same  side— crossed  paralysis: 
at  4,  upper  segment  paralysis  of  opposite  arm  and  leg,  and  lower  segment  paralysis 
of  the  face  and  the  external  rectus  on  the  same  side — crossed  paralysis;  at  5,  upper 
segment  paralysis  of  all  muscles  below  lesion,  and  lower  segment  paralysis  of 
muscles  represented  at  level  of  lesion — spinal  paraplegia;  at  6,  lower  segment 
paralysis  of  muscles  localized  at  seat  of  lesion — anterior  poliomyelitis.  (Vai 
Gehuchten,  modified.) 
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from  the  brain  cortex  must  pass  through  at  least  two  neurones  before  it  can 
reach  the  muscles,  and  we  therefore  speak  of  the  motor  tract  as  being  com- 
posed of  two  segments — an  upper  and  a  lower. 

The  Lower  Motor  Segment. — The  neu- 
rones of  the  lower  segment  have  the  cell  bodies 
and  their  protoplasmic  processes  in  the  different 
levels  of  the  ventral  horns  of  the  spinal  cord  and 
in  the  motor  nuclei  of  the  cerebral  nerves.  The 
axis-cylinder  processes  of  the  lower  motor  neu- 
rones leave  the  spinal  cord  in  the  ventral  roots 
and  run  in  the  peripheral  nerves,  to  be  dis- 
tributed to  all  the  muscles  of  the  body,  where 
they  end  in  arborizations  in  the  motor  end 
plates.  These  neurones  are  direct — that  is,  their 
cell  bodies,  their  processes,  and  the  muscles  in 
which  they  end  are  all  on  the  same  side  of  the 
body. 

The  ventral  roots  of  the  spinal  cord  are  col- 
lected, from  above  down,  into  small  groups, 
which,  after  joining  with  the  dorsal  roots  of  the 
same  level  of  the  cord,  leave  the  spinal  canal 
between  the  vertebrae  as  the  spinal  nerves.  That 
part  of  the  cord  from  which  the  roots  forming 
a  single  spinal  nerve  arise  is  called  a  segment,  Fio.  11.— Diagram  op^'motob 
and  corresponds  to  the  nerve  which  arises  from  Path  feom  Each  Hemi- 
it  and  not  to  the  vertebra  to  which  it  may  be 
opposite.  With  the  exception  of  the  cervical 
region,  in  which  all  the  nerve  roots  but  the 
eighth  emerge  from  above  the  vertebrae,  the  roots 
of  each  segment  for  the  remainder  of  the  cord 
leave  the  spinal  canal  below  the  vertebra  of 
corresponding  number,  and  consequently,  owing 
to  the  fact  that  during  growth  the  bony  canal  lengthens  much  more  than 
the  cord  itself,  the  more  tailward  one  goes  the  greater  is  the  discrepancy 
in  position  between  each  spinal  segment  and  its  particular  vertebra.  This 
must  be  borne  in  mind  when  determining  upon  the  site  of  a  lesion  known  to 
occupy  a  given  segment,  for  it  may  lie  far  above  the  vertebra  of  like  number 
and  name.  A  chart  has  been  prepared  from  nimierous  measurements  by  Reid 
showing  the  level  of  the  various  segments  of  the  cord  in  relation  to  the  spines 
of  the  vertebrae.  The  axis-cylinder  processes  which  go  to  make  up  any  one 
peripheral  nerve  do  not  necessarily  arise  from  the  same  segment  of  the  spinal 
cord;  in  fact,  most  peripheral  nerves  contain  processes  from  several  often 
quite  widely  separated  segments.  Most  of  the  long  striped  muscles,  further- 
more, having  originated  in  the  eml)rvo  from  more  than  one  myatome,  are 
innervated  from  more  than  one  segment. 

Our  knowledge  of  the  localization  of  the  muscular  movements  in  the  gray 
matter  of  the  lower  motor  segment  is  far  from  complete,  but  enough  is  known 
to  aid  materially  in  determining  the  site  of  a  spinal  lesion.  The  following 
table^  in  which  is  included  for  each  of  the  spinal  segments  the  centres  of  repre- 


SPHERE,  Showing  the 
Crossing  op  the  Path, 
Which  Takes  Place  in 
THE  Upper  Segment  Both 
for  the  Cranial  and 
Spinal  Nerves.  (Van  Ge- 
huchten,  colored.) 
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sentation  for  the  more  important  skeletal  muscles,  the  main  reflex  centra, 
and  the  main  location  of  the  segmental  skin-field,  has  been  prepared  from  the 
studies  of  Starr,  Edinger,  Wichmann,  Sherrington,  Bolk,  and  others: 
Localization  or  the  Functions  in  the  Segments  op  the  Spinal  Coed 


SxajiBNT. 


I,  II  and 

inc. 


JVC. 


VC. 


VIC. 


vnc. 


Striped  Muscles. 


Splenius  capitis. 

Hyoid  muscles. 

Sterno-mastoid. 

Trapezius. 

Diaphragm  (C  III-V). 

Levator  scapuke  (C  III-V). 


Trapezius. 
Diaphragm. 
Levator  scapulae. 
Scaleni  (C  IV-T  I). 
Teres  minor. 
Supraspinatus. 
Rhomboid. 


Diaphragm. 
Teres  mipor. 
Supra  and  infra  spinatus  (C 

V-VI). 
Rhomboid. 
Subscapularis. 
Deltoid. 
Biceps. 

Brachialis  anticus. 
Supinator  longus  (C  V-VII). 
Supinator  brevis  (C  V-VII). 
Poet  oralis  (clavicular  part). 
Serratus  magnus. 

Teres  minor  and  major 

Infraspinatus. 

Deltoid. 

Biceps. 

Brachialis  anticus. 

Supinator  longus. 

Supinator  brevis. 

Pect oralis  (clavicular  part). 

Serratus  magnus  (C  V-VIII). 

Coraco-brachialis. 

Pronator  teres. 

Triceps  (outer  and  long  heads). 

Extensors  of  wrist  (C  VI-VIII). 


Teres  major. 
1  Subscapularis. 
j  Deltoid  (posterior  part). 
1  Pectoralis  major  (costal  part). 

Pectoralis  minor. 

Serratus  magnus. 

Pronators  of  wrist. 

Triceps. 

Extensors  of  wrist  and  fingers. 

Flexors  of  wrist. 

Latissimus  dorsi  (C  \1-VIII). 


Refuex. 


Hypochondrium  (?). 

Sudden  inspiration  pro- 
duced by  sudden  press- 
ure beneath  the  lower 
border  of  ribs  (dia- 
phragmatic). 


Dilatation  of  the  pupil 
produced  by  irritation 
of  neck.  Reflex 
through  the  sympathe- 
tic (C  IV-T  I). 


Scapular  (C  V-T  I). 

Irritation  of  skin  over  the 
scapula  produces  con- 
traction of  the  scapular 
muscles. 

Supinator  longus  and 
biceps. 

Tapping  their  tendons 
produces  flexion  of 
forearm. 


Triceps.  Tapping  elbow 
tendon  produces  exten- 
sion of  forearm. 

Posterior  wrist.  Tap- 
ping tendons  causes  ex- 
tension of  hand  (C  VI- 
VII). 


Scapulo-humeral.  Tap- 
pmg  the  inner  lower 
edge  of  scapula  causes 
adduction  of  the  arm. 

Anterior  wrist.  Tap- 
ping anterior  tendons 
causes  flexion  of  wrist 
(C  VII-VIII). 


SUN-FlBLAS  (CF.  FMI^ 

16  ▲»  17). 


Back  of  held  to  vn- 

tex. 
Neck  (upper  ptrt). 


Neck  (k>wer  put  to 

seocHid  rib). 
Upper  shoulder. 


Outer  side  of  shoul- 
der and  upper  ann 
over  deltoid  re- 
gion. 


Outer  side  of  fore- 
arm, front  and 
back. 

Outer  half  of 
hand  (?). 


Inner  side  and  back 
of  arm  and  fore- 
arm. 

Radial  hatf  of  the 
hand. 
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LIZATION  07  THX  FUNCTIONS  IN  THE  SEGMENTS  OF  THE  SPINAL  CoRD    (Continued) 


Strxfbd  Muscles. 


c. 


Pectoralis  major  (costal  part). 
Pronator  quadratus. 
Flexors  of  wrist  and  fingers. 
Latissimus. 

Radial  lumbricales  and  inter- 
ofisei. 


o 
T. 


Lumbricales  and  interossei. 
Thenar  and  hypothenar  emi- 
nences (C  VII-T  I). 

Muscles  of  back  and  abdomen. 
Erectores  spins  (T  I-LV). 
Intercostals  (T  I-T  XII). 
Rectus  abdominis  (T  V-T  XII). 
External  oblique  (T  V-XII). 
Internal  oblique  (T  VII-L  I). 
Transversalis  (T  VII-L  I). 


Lower  part  of  external  and  in- 
ternal oblique  and  transver- 
salis. 

Quadratus  lumborum  (L I-II). 

Cremaster. 

Psoas  major  and  minor  (?). 


',  Psoas  major  and  minor. 
,  Iliacus. 
I  Pectineus. 

I  Sartorius  (lower  part). 
I  Flexors  of  knee  (Remak). 
Adductor  longus  and  brevis. 


RSFLBX. 


Palmar.  Stroking  palm 
causes  closure  of  fin- 
gers. . 


Epigastric.  Tickling 
mammary  region 
causes  retraction  of 
epigastrium     (T    IV- 

Abdominal.  Stroking 
side  of  abdomen  causes 
retraction  of  belly  (T 
IX-XII). 


Cremasteric.  Stroking 
inner  thigh  causes  re- 
traction of  scrotum 
(L  I-II). 


Skin-Fields  (cr.  Figs. 
16  AND  17). 


Forearm   and   hand, 
inner  half. 


Upper     arm,     inner 
half. 


Skin  of  chest  and 
abdomen  in  ob- 
lique dorso-ventral 
zones.  The  nipple 
lies  between  the 
zone  of  T  IV  and 
T  V.  The  umbU- 
licus  lies  in  the 
field  of  T  X. 


Skin  over  lowest  ab- 
dominal zone  and 
groin. 


Front  of  thigh. 


L..     Sartorius  (lower  part). 

Patellar  tendon.      Tap- 

Front and  inner  side 

Adductors  of  thigh. 

ping  tendon  causes  ex- 

of thigh. 

Quadriceps  femoris  (L II-L IV). 

tension  of  leg.  *' Knee- 

Inner  rotators  of  thigh. 

jerk." 

Abductors  of  thigh. 

J. 

Flexors  of  knee  (Ferrier). 

Gluteal.      Stroking  but- 

Mainly inner  side  of 
thigh   and   leg   to 

Quadriceps  femoris. 

tock   causes  dimpling 

Adductors  of  thigh. 

in     fold     of    buttock 

ankle. 

Abductors  of  thigh. 

(L  IV-V). 

Extensors    of    ankle    (tibalis 

anticus). 

Glutei  (medius  and  minor). 

(. 

Flexors   of   knee    (ham-string 

Back  of  leg,  and  part 

muscles)  (L  IV-S  11). 

of  foot. 

Outward  rotators  of  thigh. 

Glutei. 

Flexors  of  ankle  (giustrocnemius 

and  soleus)  (L  IV-S  11). 

Extensors  of  toes  (L  IV-S  1). 

Peronaji. 
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LOCAUZATIOK  OP  THE  FUNCTIONS  IN  THE  SEGMENTS  or  THE  SplNAL  Cota  <C*cttu*<l 


Stiufkd  Mcbcuu. 

RSFLSaE. 

Ito 

us. 

f 

Flexors  of  anJde  (L  V-S  H). 

Long  flexor  of  toes  (L  V-S  11>. 

Poronaei, 

Intrinsic  muscles  of  foot. 

Foot  reflex.  Ext-ension 
of  Achilles  tendon 
causes  flexion  of  ankle 
(S  l-II ).  Ankle-cJonus. 

Plantar.  Tickling  aole 
of  foot  caui3t^s  flexion 
of  toes  or  extension  of 
great  toe  and  flexion 
of  others. 

Bark   of  tiugb,  k^ 
and    toot;   ^Kkg 
Hide, 

nito 

Perineal  musclea. 
Levator   and    sphincter   ani 
(S  I-UI). 

Veaiaal  and  anal  rcflexea. 

Skin     o\*fy     aicnaa 
and  bulK^rk 

Ptnosum.   Gfsauk 

FlG.    12; — Diagrammatic   Kepresentation   or  Cortical   Localizatiox  is 
HEMISPHERE,  SnovviNo  THE  SpEECH  CENTRES.     The  motor  ntvm  diOermittfa 
polar  faradie  excitation  of  the  anthropoid  cortex   (Shrrrington  aiti]  Urilnbaiim) 
here  shown  stippled  in  red  and  lie  anterior  to  the  Hobiidic  fU8u^^.     The 
areas  proauiiiably  lie  posterior  to  this  fissure  and  are   roughly   indicfU^^  iji 
without  accurate  delineatioa.     Lying  as  it  docs  on  the  upper  Burfac«  of  Ife  hemir 
sphere^  the  leg  area  should  not  be  visible  on  a  lateral  view  sueh  aa  la  ffnra  hm^ 
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Upper  Motor  Segment  and  Motor  Areas  of  the  Cortex. — The 
ies  of  the  upper  motor  neurones  are  found  in  the  brain  cortex  lying 
most  part  in  a  strip  anterior  to  the  fissure  of  Rolando,  and  it  is  in 
ion  that  we  find  the  movements  of  the  body  again  represented, 
clinical  studies  of  Hughlings  Jackson,  the  experiments  of  Hitzig  and 
and  of  Ferrier,  and  the  anatomical  studies  of  tract  myelinization  by 
:  laid  the  foundation  for  the  great  mass  of  most  excellent  work  which 
1  done  upon  this  subject.  We  owe  much  to  Victor  Horsley  and  his 
?8  for  their  careful  researches  in  this  direction.  True  motor  responses 
ted  only  by  stimulation  anterior  to  the  Rolandic  fissure ;  practically  no 
rer  the  ascending  frontal  convolution 
respond  to  stimulation.  There  is  but 
xtension  of  the  motor  cortex  on  to 
acentral  lobule  of  the  mesial  surface 
►rain.  Movements  are  obtainable  not 
)m  the  exposed  part  of  the  convolu- 
t  also  from  its  hidden  surface  to  the 
pths  of  the  Rolandic  sulcus.  There 
rea  of  representation  for  the  trunk 

the  centres  for  the  leg  and  arm,  and 
•  the  neck  between  those  of  the  arm 
e.     The  superior  and  inferior  genua 

landmarks  which  indicate  the  situa- 

these  small  areas  of  representation 
ik  and  neck.  These  results  have  in 
easure  been  confirmed  by  Gushing  by 
r  electrical  stimulation  of  the  human 
in  a  number  of  brain  cases.  From 
own  the  motor  areas  occur  in  the  fol- 
order:  leg,  trunk,  arm,  neck,  head 
2).  Those  of  the  leg  and  arm  occupy 
er  half  of  the  convolution,  and  that 

head,  including  movements  of  the 
iws,   tongue,   and   larynx,   the  lower 


Fig.  13. — Diagram  of  Motor  and 
Sensory  Representation  in 
THE  Internal  Capsule.  NL., 
Lenticular  nucleus.  NC,  Cau- 
date nucleus.  THO.,  Optic 
thalamus.  The  motor  paths 
are  red  and  black,  the  sensory 
are  blue. 


speech  centres  are  indicated  in  the 
I  (Fig.  12)  in  accordance  with  the 
y    accepted    views:    that    for    motor 

occupies  the  posterior  part  of  the  left  third  frontal  or  Broca's  convolu- 
t  is  a  disputed  point  whether  or  not  there  is  a  separate  centre  presiding 
f  movements  employed  in  writing.  Some  have  assumed  such  a  centre 
resent  in  the  second  frontal  convolution  as  indicated  on  the  diagram, 
ijugate  movement  of  head  and  eyes  to  the  opposite  side  has  commonly 
jnd  in  apes  to  follow  stimulation  of  the  external  surface  of  the  frontal 
Similarly  movements  of  the  eyes  may  be  elicited  from  the  occipital 
3ut  probably  none  of  these  reactions  are  comparable  to  the  more  simple 
nts  through  the  pyramidal  tract  which  follow  stimulation  of  the 
ig  frontal  convolution, 
axis-cylinder  processes  of  the  upper  motor  neurones  after  leaving  the 
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Fig.  14. — Diagram  of  Motor  and  Sensory  Paths  in  Crura. 


gray  matter  of  the  motor  cortex  pass  into  the  white  matter  of  the  brain  and 
form  part  of  the  corona  radiata.  They  converge  and  pass  between  the  basal 
ganglia  in  the  internal  capsule.  Here  the  motor  axis-cylinders  are  collected 
into  a  compact  bundle— the  pyramidal  tract— occupy ng  the  knet*  and  anterior 

two-thirds  of  the  posterior 
limb  of  the  internal  capcnle. 
The  order  in  which  the 
movements  of  the  opposite 
side  of  the  body  are  repre- 
sented at  this  level,  a.^ 
learned  from  experimental 
observations  on  ape«.  is 
given  in  Fig.  13. 

After  passing  throu^rh 
the  internal  capsule  the 
fibres  of  the  pyramidal  tract 
leave  the  hemisphere  by  the 
cms,  of  which  they  oc- 
cupy about  the  middle 
three-fifths  (Fig.  14).   The 

movements  of  the  tongue  and  lips  are  represented  nearest  the  middle  line. 
As  soon  as  the  tract  enters  the  crus,  some  of  its  axis-cylinder  procesaes 

leave  it  and  cross  the  middle  line  to  end  in  arborizations  about  the  ganglion 

cells  in  the  nucleus  of  the  third  nerve  on  the  opposite  side;  and  in  this  way, 

as  the  pyramidal  tract  passes 

down,  it  gives  off  at  different 

levels  fibres  which  end  in  the 

nuclei  of  all  the  motor  cere- 
bral  nerves  on  the  opposite 

side  of  the  body.  Some  fibres, 

however,  go  to  the  nuclei  of 

the    same    side.     From    tlie 

crus  the  pyramidal  tract  runs 

through  the  pons  and  forms 

in  the  medulla  oblongata  the 

pyramid,     which     gives     its 

name   to  the   tract.     At   the 

lower   part   of   the   medulla, 

after  the  fibres  going  to  the 

cerebral  nerves  have  crossed 

the  middle  line,  a  large  })ro- 

portion     of    the     remainin<r 

fibres  cross,  decussating  with 

those  from  the  opposite  i>yra- 

mid.  and  pass  into  the  oppo- 
site side  of  the  spinal  cord, 

forming  the  crossed  pyramidal  tract  of  the  lateral  column  (fasciculus  cerebro- 

spinalis  lateralis)    (Fiii.  1">,  1).    The  smaller  numl>er  of  fibres  which  do  not 

at  this  time  cross  descend  in  the  ventral  column  of  the  same  side,  forming  the 


Fio.  15. — Diagram  or  Cross-section  op  the  Spi- 
nal Cord.  Showing  Motor,  Bed,  and  Slv- 
SORT,  Blue,  Paths.  1,  Lateral  pTramidil 
tract.  2,  Ventral  pyramidal  tract,  3,  Donil 
columns.  4,  Direct  cerebellar  tract.  5,  Ven- 
tro- lateral  ground  bundles.  6,  Ventre- lat«»nl 
ascending  tract  of  (Jowora.  (Van  Ciehuehten, 
colored.) 
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iirect  pyramidal  tract,  or  Tiirck's  column  (fasciculus  cerebro-spinalis  ven- 
ralis)  (Fig.  In.  2). 

At  every  level  of  the  spinal  cord  axis-cylinder  processes  leave  the  crossed 
pyramidal  tract  to  enter  the  ventral  horns  and  end  about  the  cell  bodies  of  the 
ower  motor  neurones.  The  tract  diminishes  in  size  from  above  downward. 
The  fibres  of  the  direct  pyramidal  tract  cross  at  different  levels  in  the  ventral 
rbite  commissure,  and  also,  it  is  believed,  end  about  cells  in  the  ventral  horns 
n  the  opposite  side  of  the  cord.  This  tract  usually  ends  about  the  middle  of 
he  thoracic  region  of  the  cord. 

The  Sensory  System. — The  path  for  sensory  conduction  is  more  compli- 
ated  than  the  motor  path,  and  in  its  simplest  form  is  composed  of  at  least 
hree  sets  of  neurones,  one  above  the  other.  The  cell  bodies  of  the  lowest  neu- 
ones  are  in  the  ganglia,  on  the  dorsal  roots  of  the  spinal  nerves,  and  the  gan- 
lia  of  the  sensory  cerebral  nerves.  These  ganglion  cells  have  a  special  form, 
laving  apparently  but  a  single  process,  which,  soon  after  leaving  the  cell, 
ivides  in  a  T-shaped  manner,  one  portion  running  into  the  central  nervous  sys- 
em  and  the  other  to  the  periphery  of  the  body.  Embryological  and  com- 
larative  anatomical  studies  have  made  it  seem  probable  that  the  peripheral 
ensory  fibre,  the  process  which  conducts  toward  the  cell,  represents  the  proto- 
(lasmic  processes,  while  that  which  conducts  away  from  the  cell  is  the  axis- 
ylinder  process.  In  the  peripheral  sensory  nerves  we  have,  then,  the  dendrites 
f  the  lower  sensory  neurones.  These  start  in  the  periphery  of  the  body  from 
heir  various  specialized  end  organs.  The  axis-cylinder  processes  leave  the 
:anglia  and  enter  the  spinal  cord  by  the  dorsal  roots  of  the  spinal  nerves'. 
Lfter  entering  the  cord  each  axis-cylinder  process  divides  into  an  ascending 
nd  a  descending  branch,  which  run  in  the  dorsal  fasciculi.  The  descending 
ranch  runs  but  a  short  distance,  and  ends  in  the  gray  matter  of  the  same 
ide  of  the  cord.  It  gives  off  a  number  of  collaterals,  which  also  end  in  the 
Tay  matter.  The  ascending  branch  may  end  in  the  gray  matter  soon  after 
ntering,  or  it  may  run  in  the  dorsal  fasciculi  as  far  as  the  medulla,  to  end 
bout  the  nuclei  there.  In  any  case  it  does  not  cross  the  middle  line.  The 
3wer  sensory  neurone  is  direct. 

The  cells  about  which  the  axis-cylinder  processes  and  their  collaterals  of 
he  lower  sensory  neurone  end  are  of  various  kinds.  They  are  known  as  sen- 
ory  neurones  of  the  second  order.  In  the  first  place,  some  of  them  end  about 
he  cell  bodies  of  the  lower  motor  ncuronos,  forming  the  path  for  reflexes, 
rhey  also  end  about  cells  whose  axis-cylinder  processes  cross  the  middle  line 
nd  run  to  the  opposite  side  of  the  brain.  In  the  spinal  cord  these  cells  are 
ound  in  the  different  parts  of  the  gray  matter,  and  their  axis-cylinder  proc- 
iBses  run  in  the  opposite  ventro-lateral  ascending  tract  of  Gowers  (Fig.  15,  G) 
nd  in  the  ground  bundles  (fasciculus  lateralis  proprius  and  fasciculus  ven- 
ralis  proprius). 

In  the  medulla  the  nuclei  of  the  dorsal  fasciculi  (nucleus  fasciculi  gracilis 
nd  nucleus  fasciculi  cunoati)  contain  for  the  most  part  cells  of  this  character. 
Their  axis-cylinder  prooesnos,  after  crossing,  run  toward  the  brain  in  the 
nedial  lemniscus  or  bundle  of  the  fillet;  certain  of  the  longitudinal  bundles  in 
he  formatio  reticularis  also  represent  sensory  paths  from  the  spinal  cord  and 
nedulla  toward  higher  ((ntres.  The  fibres  of  the  medial  lemniscus  or  fillet 
lo  not,  however,  run  directly  to  the  cerebral  cortex.    They  end  about  cells  in 
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the  ventro-lateral  portion  of  the  optic  thalamus,  and  the  tract  is  continued  on 
by  way  of  another  set  of  neurones,  which  send  processes  to  end  in  the  cortex 
of  the  posterior  central  and  perietal  convolutions.  This  is  the  most  direct 
path  of  sensory  conduction,  but  by  no  means  the  only  one.  The  peripheral 
sensory  neurones  may  also  end  about  cells  in  the  cord  whose  axones  run  but 
a  short  distance  toward  the  brain  before  ending  again  in  the  gray  matter,  and 
the  path,  if  path  it  can  be  called,  is  made  up  of  a  series  of  these  superimposed 
neurones.  The  gray  matter  of  the  cord  itself  is  also  believed  to  ofifer  paths  of 
sensory  conduction.  All  these  paths  reach  the  tegmentum  and  optic  thalamu*, 
and  thence  are  distributed  to  the  cortex  along  with  the  other  sensory  paths. 
There  may  also  be  paths  of  sensory  conduction  through  the  cerebellum  by  way 
of  the  direct  cerebellar  tract  and  Gowers'  bundle. 

From  this  short  summary  it  is  evident  that  the  possible  paths  for  the  con- 
•duction  of  afferent  impulses  are  many,  and  become  more  complex  as  the  varioua 
tracts  approach  the  brain  where  our  knowledge  of  them  is  somewhat  indefinite. 
The  anatomical  arrangement  of  the  two  lower  orders  of  sensory  neurones  is, 
however,  sufficiently  well  understood  to  be  of  great  clinical  value.  We  have 
^een  in  the  case  of  the  motor  neurones  that  the  distribution  of  the  peripheral 
nerves  to  the  muscles,  owing  largely  to  the  interlacing  into  plexuses  of  the 
neurones  from  the  various  spinal  units,  is  quite  different  from  that  of  the  ven- 
tral roots  themselves,  and  the  same  rule  holds  true  for  the  peripheral  n^rve 
«nd  dorsal  root  distribution  for  the  cutaneous  areas.  The  cutaneous  fields 
•corresponding  to  the  peripheral  nerves  are  well  known,  and  although  our 
knowledge  of  the  exact  site  and  outline  of  some  of  the  segmental  skin-fioMs 
represented  by  the  dorsal  roots,  is  less  accurately  established,  nevertheless  the? 
are  sufficiently  well  understood  to  be  of  aid  in  determining  the  segmental  levd 
of  spinal  cord  and  of  dorsal  root  lesions.  Information  concerning  the  topogra- 
phy in  the  adult  of  these  skin  units  or  dermatomes  has  been  obtained  from 
various  sources;  from  morphological  studies;  from  anatomical  dissection?: 
from  physiological  experimentation,  particularly  in  Sherrington's  hands;  from 
the  study  of  anaesthesias  in  clinical  cases  after  traumatic  injuries  to  the  cord, 
and  from  Head's  studies  of  the  distribution  of  the  cutaneous  lesions  in  herpes 
zoster,  and  of  the  areas  of  referred  pain  and  tenderness  in  visceral  disease. 
The  diagrams  on  pages  906  and  907  embody  the  results  of  many  of  these  ol)- 
5er  vat  ions. 

The  cutaneous  sensory  impressions  are  in  man  conducted  toward  the  brain, 
])rol)ably  on  the  opposite  side  of  the  cord — that  is,  the  path  crosses  to  the 
opposite  side  soon  after  entering  the  cord.  Muscular  sense,  on  the  other  hand, 
is  conducted  on  the  same  side  of  the  cord  in  the  fasciculus  of  Goll,  to  cross 
above  by  means  of  the  axones  of  sensory  neurones  of  the  second  order  in  the 
medulla. 

Sensory  Areas  of  the  Brain. — ^Head  and  Holmes  believe  that  there  are 
two  sensory  centres — one  in  the  optic  thalamus,  the  other  in  a  considerable 
area  of  the  cerebral  cortex.  The  thalamus  plays  a  three-fold  part  in  the  fate 
of  sensory  impulses.  Here  all  the  afferent  paths  terminate;  secondly,  it  con- 
tains a  mass  of  gray  matter  which  forms  the  centre  for  certain  fundamental 
elements  of  sensation,  j)articularly  those  capable  of  evoking  pleasure  and  dis- 
comfort and  consciousness  of  changes  of  state.  Thirdly,  in  the  lateral  part  of 
the  thalamus  is  the  centre  through  which  the  cortex  influences  the  essential 
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lalamic  centre,  controlling  and  checking  its  activity.  On  their  way  from  the 
eriphery  to  the  cortex  afferent  impulses  pay  toll  to  the  co-ordinate  mechan- 
ims  of  the  spinal  cord  and  the  cerebellum.  At  the  thalamic  junction  they  are 
?-gTOuped  to  act  upon  the  two  terminal  centres.  One  of  these,  the  essential 
rgan  of  the  optic  thalamus,  responds  to  all  those  elements  which  evoke  con- 
piousness  of  an  internal  change  in  state,  more  particularly  pleasure  and  dis- 
3nifort.  Sensory  impulses,  then,  pass  by  way  of  the  internal  capsule  to  the 
artex,  and  these  authors  hold  that  in  the  main  five  groups  of  sensory  impulses 
re  distributed  in  this  way:  (1)  those  underlying  postural  recognition  and 
lie  appreciation  of  passive  movement  and  weight;  (2)  the  impulses  underlying 
he  recognition  of  tactile  differences;  (3)  those  upon  which  depends  the  recog- 
ition  of  size  and  space;  (4)  those  which  enable  us  to  localize  the  spot  stimu- 
ated;  and  (5)  thermal  impulses. 

These  afferent  materials  are  combined  in  the  cortex  with  each  other  and 
dth  other  sense  impressions  in  intellectual  processes.  The  cortical  area  con- 
emed  is  that  situated  between  the  prc-central  fissure  and  the  occipital  lobe. 

The  paths  for  the  conduction  of  the  stimuli  which  underlie  the  special 
enses  are  given  in  the  section  upon  the  cerebral  nerves,  and  it  is  only  neces- 
ary  here  to  refer  to  what  is  known  of  the  cortical  rej)resentation  of  these  senses. 

Visual  impressions  are  localized  in  the  occipital  lobes.  The  primary  visual 
•ontre  is  on  the  mesial  surface  in  the  cuneus,  especially  about  the  calcarine 
issure,  and  here  are  represented  the  opposite  visual  half-fields.  Some  authors 
)elieve  that  there  is  another  higher  centre  on  the  outer  surface  of  the  occipital 
obe,  in  which  the  vision  of  the  opposite  eye  is  chiefly  represented.  However 
his  may  be,  most  authors  hold  that  the  angular  gyrus  of  the  left  hemisphere 
B  a  part  of  the  brain  in  which  are  stored  the  memories  of  the  meaning  of 
otters,  words,  figures,  and,  indeed,  of  all  seen  objects.  This  is  designated  as 
he  visual  speech  centre  on  the  diagram   (Fig.  12). 

Auditory  impressions  are  localized  for  the  most  part  in  the  first  temporal 
onvolution  and  the  transverse  temporal  gyri,  and  it  is  in  this  region  in  the 
?ft  hemisphere  that  the  memories  of  the  meanings  of  heard  words  and  sounds 
re  stored.  Musical  memories  are  localized  somewhat  in  front  of  those  for 
rords.  The  cortical  centres  for  smell  include  a  part  of  the  base  of  the  frontal 
5be,  the  uncus,  and  perhaps  the  gyrus  hippocampi.  The  centres  for  taste 
re  supposed  to  be  situated  near  those  for  smell,  but  we  possess  as  yet  no 
lefinite  information  about  them. 

Topical  Diagnosis. — The  successful  diagnosis  of  the  position  of  a  lesion 
n  the  nervous  system  depends  upon  a  careful  and  (exhaustive  examination  into 
.11  the  symptoms  that  are  ])re8ent,  and  then  endeavoring  with  the  help  of 
.natomy  and  physiology  to  determine  the  place,  a  disturbance  at  which  might 
noduce  these  symptoms. 

The  abnormalities  of  motion  are  usually  the  most  important  localizing 
ymptoms,  both  on  account  of  the  ease  with  which  they  can  be  demonstrated, 
md  also  because  of  the  comparative  accuracy  of  our  knowledge  of  the  motor 
)ath. 

I^^ions  in  any  part  of  tlie  motor  path  cause  disturbances  of  motion.     If 

lestructive,  the  function  of  the  part  is  abolished,  and  as  the  result  there  is 

laralysis.    If,  on  tlio  other  hand,  the  lesiim  is  an  irritative  one,  the  structures 

ire  thrown  into  abnormal  activity,  which  produces  abnormal  muscular  con^ 
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Pig.  16. — Anteeior  Aspect  op  the  Segmental  Skin-fields  of  the  Body,  CoMEniO 
FROM  THE  Studies  of  Head,  Eocher,  Starr,  Thorburn,  Edinoer,  8hxrrim€Y09» 
WicHMANN,  Seiffer,  Bolk,  Cushing,  AND  OTHERS.  Heavy  lines  repreeeat  Icfrfi 
of  fusioE  of  dermatomes  and  the  preazial  and  poetaxial  lines  of  tlie  limbs. 
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Fia.  17. — Posterior  Aspect  op  the  Segmental  BKiN-nELOs  of  the  Boot. 
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loeal  (liaj^^o^iH.     Thus,  in  a  panilysis  with  the  charac- 

"•^lie  lowtr  molur  segment,  if  the  paralysied  oiuseles  are 

nnd  the  anceethetic  area  of  the  skin  is  supplied  by 

the  lesion  nioet  be  in  the  nerve  itself.     On  the 

zed  are  not  supplied  Viy  a  single  nerve,  but 

he  gpinal  cord,  and  the  antesthetic  area 

^see  table),  it  is  equally  clear  that  the 

Tve  rooti?. 

meut, — Lesions  of  this  segment 
The  fibrillary  contractions 
-fition  are  probably  due  to 
*  as  in  progresisive  nius- 

1  cesses  in  the  peripheral 
ttor  roots  as  they  leave  the 
it  Tactions  in  the  muscles  sup- 
-,  nf  which  laryngismus  stridu- 
i  tetany  also  belong,  are  believed  to 
r  motor  centres.  These  are  the  "lowest 
L'ertain  poisons,  as  strychnia  and  that  of 
lese  centres, 
t  may  be  involvt^d  in  all  diseases  involving  the 
jral  and  spinal  meningitis,  in  injuries,  in  ha?mor- 
ihe  medulla  and  cord  or  their  membranes,  in  lesions 
A  the  segment,  in  anterior  poliomyelitis,  progressive  nms- 
ir  paralysis,  ophthalrtioplegia,  syringomyelia,  etc. 
THE  Upper  Motor  Segment. — Desirucilve  lestotis  cause 
■*  in  the  lower  motor  segment,  and  here  again  the  secondary  dcgen- 
^Xcb  follows  the  lesion  gives  to  the  paralyj^i^  its  distinctive  eharacter- 
^  this  case  the  paralysis  is  accompanied  by  a  spastic  condition,  shown 
al^  ^^aggeration  of  muscle  reflex  and  an  increase  in  the  tension  of  the 
It  u  not  accurately  kn<jwn  bow  the  degeneration  of  the  pyramidal 
l^tifcip  causes  this  excess  of  the  mii&cle  reflex.  The  usual  explanation  is  that 
x^Aet  normal  circumstances  the  upper  motor  centres  are  constantly  exerting 
^  irestrainlug  influence  upon  the  activity  of  the  lower  centres,  and  that  wlien 
Ihe  influence  ceases  to  act,  on  account  of  disease  of  the  }»yramidal  fibres,  the 
lower  centres  take  on  increased  activity,  which  is  made  manifest  by  an  exag- 
pnition  of  the  muscle  reflex. 

We  have  seen  that  the  neurones  composing  each  segment  of  the  motor  path 
are  to  be  considered  as  nutritional  units,  and  therefore  the  secondary  degen- 
eraHon  in  the  upper  segment  stops  at  the  beginning  of  the  lower.  For  this 
reaaoD  the  muscles  paralyzed  from  lesions  in  the  upper  segment  do  not  undergo 
<Jegeuerativt.*  atrophy,  nor  do  they  show  any  marked  change  in  their  electrical 

tiODS. 

The  separate  parts  nf  the  upper  motor  segment  lie  nmcli  more  closely 
together  than  do  those  of  the  lower  segment,  and  therefore  a  snudl  lesion 
ftiay  cause  paralysis  in  many  muscles.  This  is  more  particularly  true  in  the 
'Jitemal  capsule,  where  all  the  axis-cylinder  processes  of  this  segment  are  cul- 
^^'ted  into  a  compact  bundle — tbe  pyramidal  tract,  A  lesion  in  this  region 
Usually  causes  paralysis  of  most  of  the  muscles  on  the  opposite  side  of  the 
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traction.  The  chiimcttT  of  tbe  paralysis  ar  of  the  abnormal  muscular  i 
tion  varies  with  lesioii«  of  the  uppiT  and  lower  segment*  the  variatioiM  i 
ing,  first,  upon  the  anatomical  position  of  the  two  segments;  and,  eecoadh. 
upon  the  symptoraa  which  are  the  result  of  gecondary  degeneration  m««diol 
the  segments. 

(a)  Lesions  of  the  Lower  or  Spino-mltscular  Sbomekt. — DMirudm 
Ledotw, — It  has  been  stated  above  that  the  nutrition  of  all  parts  of  a  peiin 
depends  upon  their  connection  with  its  healthy  cell  hody ;  and  if  the  cell  I 
he  injured,  its  proce8i>es  undergo  degeneration,  or  if  a  portion  of  a  procefil 
separated   from  the  cell  body,  that  part  degenerates  along  its  wiiole  leug 
This  so-called  secondary  degeneration  plays  a  very  important  r5le  in  the  i 
tomatology. 

In  the  lower  motor  segment  the  degeneration  not  only  affects  tbe 
cylinder  proces^ses  which  run  in  tlie  peripheral  nerves,  hut  also  the  musck'  Eh 
in  whicli  the  axis-cylinder  processes  end.  The  degeneration  of  the  nerve*  i 
muscles  is  made  evident,  first  by  the  muscles  becoming  smaller  and  IbN 
and,  secondly,  by  change  in  their  reaction  to  electrical  stiniulalion.  The  ie^ 
era  ted  nerve  gives  no  response  to  either  the  galvanic  or  the  faradic  cur 
and  the  muscle  does  not  respond  to  faradic  stimulation,  but  reacts  in  a  c^llln^ 
teristic  manner  to  the  galvanic  current.  The  contraction,  instead  of  brnf. 
sliarp,  quick,  lightning-like,  as  in  that  of  a  normal  muscle,  is  s^low  ami  lim. 
and  is  often  produced  by  a  weaker  current,  and  the  anode-closing  conrr 
may  be  greater  than  the  cathode-closing  contraction.  This  is  the  rcoci  > 
degeneration,  but  it  is  not  always  present  in  the  classic^  form-  Tlie  enenhii 
feature  is  the  slow,  lazy  contraction  of  the  muscle  to  the  galvanic  current,  iJ 
when  this  is  firescDt  the  uiusele  is  degenerated. 

The  myotatic  irritability,  or  muscle  reflex,  and  tbe  muscle  tonu^  ■' 
upon  the  integrity  of  the  reflex  arc,  of  which  the  lower  motor  segrnent  u  : 
efferent  limb,  tind  in  a  paralysis  dne  to  lesion  of  this  segment  the  muAcI* 
reflexes   (tendon  reflexes)   are  abolished  and  there  is  a  diminished  nuisculif 
tension. 

Lower  segment  paralyses  have  for  their  characteristics  degenerative  ^' 
with  the  reaction  of  degeneration  in  the  affected  muscles,  loss  of  their  jti«  ■ 
excitability,  and  a  dimiuished  nmscular  tension.     These  are  the  gpneral  chir* 
aeteristics,   but  the  anatomical   relations  of  this  segment   aUo 
peculiarities  in  the  distribution  of  the  paralyses  which  help  to 
them  from  those  which  follow  lesions  of  the  upjier  segment,  and  which  i\^ 
aid  in  determining  tbe  site  of  the  lesion  in  the  lower  segment  itself*   TV 
cell  bodies  of  this  segment  are  distributed  in  groups,  from  tbe  Icrd  of  tk 
peduncles  of  tbe  brain  tbrougbout  the  w^hole  ertent  of  the  spinal  cord  U^  it* 
termination  opposite  the  second  lumbar  vertebra,  and  their  axis-cylinder  pn** 
esses  run  in  the  peripheral  nerves  to  every  muscle  in  the  body;  so  that  ll* 
component  parts  are  more  or  less  w^idely  separated  from  each  other.  tflJ  ' 
local  lesion  causes  paralysis  of  only  a  few  muscles  or  groupfi  of  muscle?,  tf)^ 
not  of  a  w^hole  section  of  the  body,  as  is  the  case  where  lesions  affect  tli' 
segment.    The  muscles  which  are  paralyzed  indicate  whether  the  di«ea«:  *^  - 
the  peripheral  nerves  or  spinal  cord ;  for,  as  we  have  seen  above,  tbe  inwA* 
ere  represented  differently  in  the  peripheral  nerves  and  in  the  spiail  ^ 
Sensory  symptoms,  which  may  accompany  the  paralysis^  an^  nTt, it  of. 


Sves  Tery  little  indication  a^  to  the  position  of  the  irritating  process.  In- 
nise  pain  is,  as  a  rule,  a  symptoni  of  a  lesion  in  the  peripheral  sensory  ncu- 
|tine^,  but  it  may  be  caused  by  a  *lii?eai?e  of  the  sensory  path  within  the  central 
^rvous  system. 

I  The  exact  distribution  of  symptoms  gives  more  accurate  data,  for  if  they 
tre  confined  to  the  diFtribtition  of  a  peripheral  nerve  or  of  a  spinal  eeg- 
Inent  the  indication  is  plain.  If  one  side  of  the  body  is  more  or  less  com- 
pletely alfected.  the  lesion  is  somewhere  within  the  brain,  etc. 

Destnttttre  Lesions, — -A  comph^e  destruction  of  the  sensory  i)aths  from 
ly  part  of  the  body  would  of  course  deprive  that  part  of  sensation  hi  all  its 
aalities.  This  occurs  most  frequently  from  injury  to  the  peripheral  sensory 
leurones  within  the  pcnpberal  nerves,  and  the  area  of  ana?sthesia  depends 
ipon  the  nerve  injured.  Conipk'te  transverse  lesion  of  the  cord  causes  com- 
plete anaesthesia  lie  low  the  injury. 

ITnilatera!  lesions  of  the  cord,  medulla,  dorsal  part  of  the  pons,  tegmentum, 
thalamus,  internal  capsule,  and  cortex  cause  disturluinces  ai  senstition  on  the 
)pposite  side  of  the  body:  here  afciin  the  extent  of  the  defect  more  than  its 
character  helps  us  to  determine  the  jHisitiim  of  the  lesion.     Hemiana^sthesia 
ivolving  the  face  as  well  m  the  rest  of  the  body  can  only  occur  above  the 
^lace  where  the  sensory  paths  from  the  fiftii  nerve  have  crossed  the  middle 
line  on  their  way  to  the  cortex.    This  is  in  the  upper  part  of  the  pons.    From 
Ibis  point  to  where  tliey  leave  tlie  internal  capsule  the  sensory  paths  are  in 
fairly  close  relation,  and  are  at  times  involved  in  a  very  small  lesion.    Above 
|he  internal  capsule  the  paths  diverge  quickly,  and  for  this  reason  only  an 
extensive  lesion  can  involve  them  all,  and  in  lesions  of  this  part  we  are  more 
ipt  to  have  the  sen!?ory  distuHiancc!?  confined  to  one  or  another  retrion  of  the 
ij.     Unilateral  lesions  of  tlie  t  ha  Iannis,  pons,  UKMlulla,  and  cord  u  finally 
pause  sensory  disturhances  on  the  same  side  of  the  body,  as  well  as  those  on 
[the  opposite  side.    These  are  due  to  the  involvement  of  the  sensory  paths  as 
[they  enter  the  central  nervous  system  at  or  a  little  below  the  site  of  the 
[lesion  ami  before  the  axones  of  the  sensory  neurones  of  the  second  order  have 
(crossed  the  middle  line.    The  area  of  disturbed  sensation  on  the  same  side  is 
limited  to  the  distribution  of  one  or  more  spinal  segments  and  often  indicates 
accurately  Ihe  position  and  extent  of  the  diseased  process.    As  a  nde,  destruc- 
Itive   lesions  of  the  central   nervous  system  do  not  involve  all  the  paths  of 
.f^ensory  conduction,  and  tiie  loss  of  sensation  is  not  complete.     It  is  often 
astonishing  how  very  slight  the  sensory  disturl>ance8  are  which  result  from 
an  extensive  lesion.     Sensation  may  he  diminished  in  all  of  its  qualities,  or, 
what   is  more  common,  certain   qualities  may  be  affected   while  others  are 
normal.    These  cases  of  dis>wiation  of  sensation,  or  so-called  elective  sensory 
paralysis,  have  been  much  studied  of  late.    Thus,  the  sense  of  pain  and  tem- 
perature may  he  lost  while  that  of  toucli  remains  normal,  as  is  often  the  case 
in  diseases  of  the  spinal  cord»  or  there  may  be  simply  a  loss  of  the  muscular 
ftense  and  of  the  stereognostic  sense  (the  complex  sensory  impresxsion  which 
enables  one  to  recognize  an  object  placed  in  the  hand),  as  occurs  frequently 
from  lesi*^ns  of  the  cortex.     Occasionally  pain  sensation  persists  with  loss  of 
tactik'  and  thermic  sensations.     Almost  every  other  condii nation  has  been  de- 
scribed.    It  is  the  distribution  more  than  the  character  of  the  sensory  defect 
that  is  of  importance,  and  often  the  distribution  gives  hut  uncertain  indica- 
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body — that  is,  hemiplegia.  The  pyramidal  tract  continues  in  a  compact  bun- 
dle, giving  off  fibres  to  the  motor  nuclei  at  different  levelB ;  a  lesion  anywhere 
in  its  course  is  followed  by  paralysis  of  all  the  muscles  whose  spinal  centres 
are  situated  below  the  lesion.  When  the  disease  is  above  the  decussation,  the 
paralysis  is  on  the  opposite  side  of  the  body ;  when  below,  the  paralyzed  muscles 
are  on  the  same  side  as  the  lesion.  Above  the  internal  capsule  the  path  u 
somewhat  more  separated,  and  in  the  cortex  the  centres  for  the  movements  of 
the  different  sections  of  the  body  are  comparatively  far  apart,  and  a  shirplj 
localized  lesion  in  this  region  may  cause  a  more  limited  paralysis,  affecting 
a  limb  or  a  segment  of  a  limb — the  cerebral  monoplegias ;  but  even  here  the 
paralysis  is  not  confined  to  an  individual  muscle  or  group  of  muscles,  as  ii 
commonly  the  case  in  lower  segment  paralysis  (see  Fig.  10  and  explanation). 

To  sum  up,  the  paralyses  due  to  lesions  of  the  upper  motor  segment  are 
widespread,  often  hemiplegic;  the  paralyzed  muscles  are  spastic  (the  tendon 
reflexes  exaggerated),  they  do  not  undergo  degenerative  atrophy,  and  they  do 
not  present  the  degenerative  reaction  to  electrical  stimulation. 

There  is  an  exception  to  the  above  statement — that  is,  in  the  paralyses 
which  follow  a  complete  transverse  lesion  of  the  spinal  cord.  Here  the  limbs 
are  of  course  completely  paralyzed,  but  instead  of  being  spastic  they  are  flaccid 
and  the  deep  reflexes  are  absent.  The  muscles  react  normally  to  electricity. 
There  is  no  satisfactory  explanation  of  the  loss  of  the  reflexes  under  these 
conditions. 

Irritative  Lesions  of  the  Upper  Motor  Segment, — Our  knowledge  of  such 
lesions  is  confined  for  the  most  part  to  those  acting  on  the  motor  cortex.  The 
abnormal  muscular  contractions  resulting  from  lesions  so  situated  have  as 
their  type  the  localized  convulsive  seizures  classed  under  Jacksonian  or  cortical 
epilepsy,  which  are  characterized  by  the  convulsion  beginning  in  a  single  mus- 
cle or  group  of  musck's  and  involving  other  muscles  in  a  definite  order,  de- 
pending upon  the  position  of  their  representation  in  the  cortex.  For  instance, 
such  a  convulsion,  beginning  in  the  muscles  of  the  face,  next  involves  those  of 
the  arm  and  hand,  and  then  the  leg.  The  convulsion  is  usually  accompanied 
by  sensory  phenomena  and  followed  by  a  weakness  of  the  muscles  involved. 

A  majority  of  lesions  of  the  motor  cortex  are  both  destructive  and  irrita- 
tive— i.  e.,  they  destroy  the  nerve  cells  of  a  certain  centre,  and  either  in  their 
growth  or  by  their  presence  throw  into  abnormal  activity  those  of  the  sur- 
rounding centres. 

The  upper  motor  segment  is  involved  in  nearly  all  the  diseases  of  the 
brain  and  spinal  cord,  especially  in  injuries,  tumors,  abscesses,  and  lupmor- 
rhages;  transverse  lesions  of  the  cord;  syringomyelia,  progressive  muscular 
atrophy,  bulbar  paralysis,  etc.  One  lesion  often  involves  both  the  upper  and 
the  lower  motor  segments,  and  there  is  paralysis  in  the  different  parts  of  the 
body,  with  the  characteristics  of  each.  Such  a  combination  enables  us  in 
many  cases  to  make  an  accurate  local  diagnosis. 

Lesions  in  the  o])tic  path  and  in  the  different  speech  centres  also  give 
localizing  sym])toms,  which  should  always  be  looked  for. 

(c)  Lesions  of  the  Sensory  Path. — Here  again  the  lesion  may  ^ 
either  irritative  or  destructive.  Irritative  lesions  cause  abnormal  subjectiw 
sensor}'  impressions — jianesthesia,  formication,  a  sense  of  cold  or  const ricti<>n, 
and  pain  of  every  grade  of  intensity.    The  character  of  the  sensory  symptoms 
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gives  very  little  indication  as  to  the  position  of  the  irritating  process.  In- 
tense pain  is,  as  a  rule,  a  symptom  of  a  lesion  in  the  peripheral  sensory  neu- 
rones, but  it  may  be  caused  by  a  disease  of  the  sensory  path  within  the  central 
nervous  system. 

The  exact  distribution  of  symptoms  gives  more  accurate  data,  for  if  they 
are  confined  to  the  distribution  of  a  peripheral  nerve  or  of  a  spinal  seg- 
ment the  indication  is  plain.  If  one  side  of  the  body  is  more  or  less  com- 
pletely afifected,  the  lesion  is  somewhere  within  the  brain,  etc. 

Destructive  Lesions, — A  complete  destruction  of  the  sensory  paths  from 
any  part  of  the  body  would  of  course  deprive  that  part  of  sensation  in  all  its 
qualities.  This  occurs  most  frequently  from  injury  to  the  peripheral  sensory 
neurones  within  the  peripheral  nerves,  and  the  area  of  anaesthesia  depends 
upon  the  nerve  injured.  Complete  transverse  lesion  of  the  cord  causes  com- 
plete anaesthesia  below  the  injury. 

Unilateral  lesions  of  the  cord,  medulla,  dorsal  part  of  the  pons,  tegmentum, 
thalamus,  internal  capsule,  and  cortex  cause  disturbances  of  sensation  on  the 
opposite  side  of  the  body;  here  again  the  extent  of  the  defect  more  than  its 
character  helps  us  to  determine  the  position  of  the  lesion.  Hemianaesthesia 
involving  the  face  as  well  as  the  rest  of  the  body  can  only  occur  above  the 
place  where  the  sensory  paths  from  the  fifth  nerve  have  crossed  the  middle 
line  on  their  way  to  the  cortex.  This  is  in  the  upper  part  of  the  pons.  From 
this  point  to  where  they  leave  the  internal  capsule  the  sensory  paths  are  in 
fairly  close  relation,  and  are  at  times  involved  in  a  very  small  lesion.  Above 
the  internal  capsule  the  paths  diverge  quickly,  and  for  this  reason  only  an 
extensive  lesion  can  involve  them  all,  and  in  lesions  of  this  part  we  are  more 
apt  to  have  the  sensory  disturbances  confined  to  one  or  another  region  of  the 
body.  Unilateral  lesions  of  the  thalamus,  pons,  medulla,  and  cord  usually 
cause  sensory  disturbances  on  the  same  side  of  the  body,  as  well  as  those  on 
the  opposite  side.  These  are  due  to  the  involvement  of  the  sensory  paths  as 
they  enter  the  central  nervous  system  at  or  a  little  below  the  site  of  the 
lesion  and  before  the  axones  of  the  sensory  neurones  of  the  second  order  have 
crossed  the  middle  line.  The  area  of  disturbed  sensation  on  the  same  side  is 
limited  to  the  distribution  of  one  or  more  spinal  segments  and  often  indicates 
accurately  the  position  and  extent  of  the  diseased  process.  As  a  rule,  destruc- 
tive lesions  of  the  central  nervous  system  do  not  involve  all  the  paths  of 
sensory  conduction,  and  the  loss  of  sensation  is  not  complete.  It  is  often 
astonishing  how  very  slight  the  sensory  disturbances  are  which  result  from 
an  extensive  lesion.  Sensation  may  be  diminished  in  all  of  its  qualities,  or, 
what  is  more  common,  certain  qualities  may  be  affected  while  others  are 
normal.  These  cases  of  dissociation  of  sensation,  or  so-called  elective  sensory 
paralysis,  have  l)een  much  studied  of  late.  Thus,  the  sense  of  pain  and  tem- 
perature may  be  lost  while  that  of  touch  remains  normal,  as  is  often  the  case 
in  diseases  of  the  spinal  cord,  or  there  may  be  simply  a  loss  of  the  muscular 
sense  and  of  the  stereognostic  sense  (the  complex  sensory  impression  which 
enables  one  to  recognize  an  olgect  placed  in  the  hand),  as  occurs  frequently 
from  lesions  of  the  cortex.  Occasionally  pain  sensation  persists  with  loss  of 
tactile  and  thermic  sensations.  Almost  every  other  combination  has  been  de- 
scribed. It  is  the  distribution  more  than  the  character  of  the  sensory  defect 
that  is  of  importance,  and  often  the  distribution  gives  but  uncertain  indica- 
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tion  of  thf^  position  of  the  lesion.    The  combination  of  the  sensory  defect  nth 
different  forms  of  paralysis  gives  the  most  certain  diagnostic  signs. 


B.    SYSTEM  DISEASES 


I     mTEODUCTION 


Tlxere  are  certain  diseases  of  the  nervous  syetem  which  are  confined,  if 
not  abpolntely,  still  in  great  part,  to  definite  tracts  (combinations  of  neuronal 
which  subserve  Hke  function!?,  Thet^e  tracts  are  called  systems,  and  a  disease 
which  is  confined  to  one  of  them  is  a  s^ysiem  disease.  If  more  than  one  «y? 
is  involved,  the  process  is  called  a  combined  system  disease.  Just  what 
eases  should  he  classed  under  these  names  has  given  rise  to  much  dis 
but  to  very  little  agreement.  We  can  not  speak  positively;  our  knowled^ 
m  yet  not  eufticicntly  accurate,  cither  in  regard  to  the  exact  limits  of  the  i 
terns  themselvci?,  or  to  the  nature  and  extent  of  the  morbid  process  in ! 
several  diseases. 

It  may  be  said  that  the  nervous  system  is  composed  of  two  great  sy* 
of  neurones  the  afferent  or  sensory  system  and  the  etTerent  or  motor  «y* 
and  the  connections  between  them.    (See  General  Introduction.) 

Locomotor  ataxia  is  a  disease  confined  at  its  onset  to  the  afferent  syfUrin, 
and  progresdve  muscular  atrophy  is  one  of  the  efferent  system,    Repn  ^^' 
typical  pys^tem  diseases  as  we  now  understand  them,  they  have  been  t.: 
the  basis  of  the  elassifieation.     Several  theories  have  been  advanced  to  •  vi' 
why  a  disease  should  be  limited  to  a  definite  system  of  neurones.    One  \Jt- 
based  upon  the  idea  that  in  certain  individuals  one  or  the  other  of  these  ►^ 
teois  has  an  innate  tendency  to  underfro  de^^eneration ;  another  n- 
Beu rones  with  a  siuiilar  function  have  a  similar  chemical  eonstru«       i 
differs  from  that  of  neurones  with  a  different  function),  and  tliie  is  take 
explain  why  a  |ioigon  circulating  in  tlie  blood  should  show  a  selectife  a<^ 
for  a  sin;:le  functional  system  of  neurones. 

In  tlie  afTcrcnt  tract  locomotor  ataxia  stands  alone  as  a  system 
and  we  now  lielieve  that  herpes  zoster  is  an  inflammation  of  the  dorsal 
ganglia  and  stands  in  the  eame  relation  to  tabes  that  acute  anterior 
myelitis  does  to  chronic  progressive  muscidar  atrophy.     In  the  efferent  it 
progressive  (centnd)   muscular  atropliy  is  the  chief  representative,  as  ifl 
the  whole  motor  path  is  more  or  less  involved.    Tlieoretically,  primary  Ul^ 
sclerosis  is  a  disease  confined  to  the  upper  segment  of  the  efferent  tracts ' 
chronic  anterior  poliomyelitis  involves  the  lower  segment  oL4W4racL 

In  connection  with  locomotor  ataxia,  general  parah'sis  is  consideifdj 
account  of  their  frequent  association  and  as  they  are  but  different  expr 
of  one  and  the  same  morbid  process;  and  with  progressive  (centra!)  mnsrtlif 
atrophy,  the  other  forms  of  muscular  atrophy  are  considered  as  a 
convenience.     In  other  instances,  too,  diseases  are  arranged   in  \^h 
which  tlu'V  might  not  he  entitled,  had  a  rigid  classification  of  system  i 
been  maintained. 
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1.     LOCOMOTOR   ATAXIA 
(Tabes  Dorsalis;  Posterior  Spinal  Sclerosis) 

Definition. — An  affection  characterized  clinically  by  sensory  disturbances, 
icoordination,  trophic  changes,  and  involvement  of  the  special  senses,  par- 
cularly  the  eyes.  Anatomically  there  are  found  degenerations  of  the  root 
bres  of  the  dorsal  columns  of  the  cord,  of  the  dorsal  roots,  and  at  times  of 
le  spinal  ganglia  and  peripheral  nerves.  Degenerations  have  been  described 
1  the  brain,  particularly  the  cortex  cerebri,  in  the  ganglion  cells  of  the  cord, 
id  in  the  endogenous  fibres  of  the  dorsal  columns. 

Etiology, — It  is  a  widespread  disease,  more  frequent  in  cities  than  in  the 
untry.  The  relative  proportion  may  be  judged  from  the  fact  that  of  16,562 
see  in  the  neurological  dispensary  of  the  Johns  Hopkins  Hospital  there 
re  201  cases  of  locomotor  ataxia.  Males  are  attacked  more  frequently  than 
nales,  the  proportion  being  nearly  10  to  1.  The  disease,  although  uncom- 
m  in  the  negro,  is  seen  in  them  more  frequently  than  some  authors  state, 
is  a  disease  of  adult  life,  the  great  majority  of  cases  occurring  between  the 
rtieth  and  fiftieth  years.  Occasionally  cases  are  seen  in  young  men,  and 
may  occur  in  children  with  hereditar}'  syphilis.  Syphilis  is  the  important 
ise.  In  the  Johns  Hopkins  Hospital  the  percentage,  as  found  by  Thomas, 
B  63.1.  Erb's  figures  are  most  striking — of  300  cases  of  tabes  in  private 
ictice,  89  per  cent,  had  had  syphilis.  Moebius  goes  so  far  as  to  say,  "The 
tger  I  reflect  upon  it,  the  more  firmly  I  believe  that  tabes  never  originates 
howt  syphilis,"  and  recent  results  of  cases  tested  with  the  Wassermann  reac- 
D  bear  out  this  statement. 

Contributing  causes  are  excessive  fatigue,  overexertion,  injury,  exposure  to 
d  and  wet,  and  sexual  excesses.  There  are  instances  in  which  the  disease 
5  closely  followed  severe  exposure.  Trauma  has  been  noted  in  a  few  cases, 
coholic  excess  does  not  seem  to  predispose  to  the  disease.  There  are  now 
jood  many  cases  on  record  of  the  existence  of  the  disease  in  both  husband 
d  wife,  and  a  few  in  which  the  children  were  also  affected. 
Xorbid  Anatomy  and  Pathology. — Posterior  sj)inal  sclerosis,  although  the 
«t  obvious  gross  change,  is  now  no  longer,  as  in  Eomberg^s  time,  an  ade- 
ate  description  of  the  condition.  The  dorsal  fibres  are  of  two  kinds,  those 
th  their  cell  bodies  outside  the  cord  in  the  s])inal  ganglia,  the  so-called 
)genous,  or  root  fibres,  and  those  which  arise  from  cells  within  the  cord, 
?  endogenous  fibres.  These  two  sets  occupy  fairly  well-determined  regions, 
d  a  study  of  early  cases  of  tal)es  has  shown  that  it  is  the  exogenous  or  root 
res  that  are  first  affected.  The  fibres  of  the  dorsal  roots  enter  the  cord  in 
0  divisions,  an  external  and  an  internal;  the  former  is  composed  of  fibres 
small  calibre,  which,  in  the  cord,  make  up  Lissaiier's  tract,  and  occupy  the 
ice  between  the  a])ex  of  tlie  dorsal  cornua  and  the  jjeriphery  of  the  cord, 
d  really  do  not  form  j)art  of  the*  dorsal  colunms.  They  are  short,  soon  enter- 
?  the  gray  matter,  and  do  not  seem  to  be  affected,  or  only  slightly  so,  in 
riy  cas<'s. 

The  larger  fibres  enter  the  cord  by  the  internal  division,  just  medial  to  the 
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cornua,  in  what  is  known  as  the  root  entry  zone.  Some  enter  the  gray  mitter 
of  the  spinal  cord  almost  directly  and  others  after  a  longer  course,  while  still 
others  nin  in  the  cord  to  the  medulla,  to  end  in  the  nuclei  of  the  dorsal  col- 
umns. As  the  fibres  of  every  spinal  nerve  enter  the  cord  between  the  dorsil 
cornua  and  the  nerve  fibres  which  have  entered  lower  down,  the  fibres  from 
each  root  are  successively  pushed  more  and  more  toward  the  median  line,  and 
so  in  the  cervical  cord  the  fasciculi  of  GoU  are  largely  composed  of  long  fibres 
derived  from  the  sacral  and  lumbar  roots. 

That  it  is  the  coarse  dorsal  root  fibres  which  are  first  affected  in  tabes  m 
generally  admitted,  but  there  is  much  divergence  of  opinion  as  to  tlie  char- 
acter and  location  of  the  initial  process. 

Nageotte  calls  attention  to  the  frequency  of  a  transverse,  interstitial  neu- 
ritis of  the  dorsal  roots  just  after  they  have  left  the  ganglia  and  are  still  gnr- 
rounded  by  the  dura,  and  he  believes  that  it  is  this  neuritis  which  i»  the 
primary  lesion  in  tabes.  Obersteiner  and  Redlich  have  laid  great  stress  on 
the  presence  of  an  infiammation  of  the  pia  mater  over  the  dorsal  aspect  of  the 
cord,  which  involves  the  root  fibres  as  they  pass  through.  They  point  ont 
that  it  is  just  here  that  the  dorsal  roots  are  most  vulnerable,  for  at  this  point 
— ^that  is,  while  surrounded  by  the  pia — they  are  almost  completely  devoid  of 
their  myelin  sheaths.  Changes  in  the  blood-vessels  of  the  cord,  of  the  pia,  and 
of  the  nerve  roots  have  been  described  in  early  tabes,  and  Marie  and  Guillain 
have  advanced  the  belief  that  the  changes  in  the  cord  are  due  to  an  affection 
(syphilis)  of  the  posterior  lymphatic  system  which  is  confined  to  the  dorsal 
columns  of  the  cord,  the  pia  mater  over  them,  and  the  dorsal  roots.  For  tl)em 
the  changes  in  the  nervous  system  are  only  apparently  radicular  or  systemic. 

With  the  Marchi  stain,  degeneration  of  the  root  fibres  in  the  root-entiy 
zone  is  a  constant  finding.  This  change  is  radicular  in  the  sense  that  it  varirf 
in  intensity  with  the  different  roots  and  is  most  marked  in  the  sacral  and 
lumbar  regions.  The  degeneration  is  not  found  in  the  dorsal  roots,  but  kgins 
within  the  cord  just  beyond  where  the  root  fibres  lose  their  neurolemma  and 
their  myelin  sheaths.  Degenerated  fibres  may  be  traced  into  the  dorsal  gray 
matter  and  among  the  ganglion  cells  of  the  columns  of  Clarke.  The  long  col- 
umns which  ascend  the  cord  also  degenerate. 

In  more  advanced  cases,  in  addition  to  the  lesion  described  al>ove,  there  are 
degeneration  of  the  dorsal  roots  and  some  alteration  of  the  cells  in  the  spinal 
ganglia.  The  fibres  distal  to  the  ganglia  are  practically  normal,  although  at 
times  the  sensory  fibres,  at  the  periphery  of  a  limb,  show  degeneration.  Within 
the  cord,  the  exogenous  fibres  are  diseased  as  already  described ;  there  is  aUo 
degeneration  in  tlie  endogenous  system  of  fibres.  Optic  atrophy  is  frtH]uenilv 
found.  The  other  cranial  nerves,  especially  the  fifth  with  its  ganglion,  hare 
been  found  degenerated. 

The  disease  occasionally  s])reads  beyond  the  sensory  system  in  the  cord, 
and  in  advanced  cases  the  cells  in  the  ventral  horns  may  be  degenerated  in 
association  with  muscular  atrophy.  Mott  very  generally  found  more  or  les* 
marked  changes  in  the  pyramidal  fibres ;  these  he  believed  to  be  evidence  of 
changes  in  the  cerebral  cortex.  Degeneration  of  the  cortex  may  exist,  but 
even  in  cases  where  tlie  mental  symptoms  are  absent,  or  very  mild,  similar 
though  slight  changes  luive  boon  described,  just  as  in  general  paralysis,  without 
marked  tabetic  symptoms,  there  may  be  degeneration  of  the  dorsal  column^ 
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lie  close  association,  or  even  identity,  of  tabes  and  general  paralysis  will  be 
onsidered  later. 

Symptoms. — These  are  best  considered  under  three  stages — the.  incipient 
tage,  the  ataxic  stage,  and  the  paralj'tic  stage. 

Incipient  Stage. — This  is  sometimes  called  the  pre-ataxic  stage.  The 
lanner  in  which  tabes  makes  its  onset  differs  very  widely  in  the  different 
ises,  and  mistakes  in  diagnosis  are  often  made  early  in  the  disease.  The  fol- 
>wing  are  the  most  characteristic  initial  symptoms : 

Pains,  usually  of  a  sharp  stabbing  character;  hence,  the  term  lightning 
ains.  They  last  for  only  a  second  or  two  and  are  most  common  in  the  legs 
r  about  the  trunk,  and  tend  to  follow  dorsal  root  areas.  They  dart  from 
lace  to  place.  At  times  they  are  associated  with  a  hot  burning  feeling  and 
ften  leave  the  affected  area  painful  to  pressure,  and  occasionally  herpes  may 
oUow.  The  intensity  of  the  pain  varies  from  a  sore,  burning  feeling  of  the 
kin  to  a  pain  so  intense  that,  were  it  not  for  momentary  duration,  it  would 
xceed  human  endurance.  They  occur  at  irregular  intervals,  and  are  prone 
a  follow  excesses  or  to  come  on  when  health  is  impaired.  When  typical,  these 
tains  are  practically  pathognomonic  of  the  condition.  The  gastric  crises  and 
ther  crises  may  occur.  Paraesthesia  may  also  be  among  the  first  symptoms — 
lumbness  of  the  feet,  tingling,  etc. — and  at  times  a  sense  of  constriction  about 
he  body. 

Ocvlar  Symptoms, —  (a)  Optic  atrophy.  This  occurs  in  about  10  per  cent. 
t  the  cases,  and  is  often  an  early  and  even  the  first  symptom.  There  is  a 
radual  loss  of  vision,  which  in  a  large  majority  of  cases  leads  to  total  blind- 
ess,  (h)  Ptosis,  which  may  be  double  or  single,  (c)  Paralysis  of  the  exter- 
al  muscles  of  the  eye.  This  may  be  of  a  single  .muscle  or  occasionally  of  all 
lie  muscles  of  the' eye.  The  paralysis  is  often  transient,  the  patient  merely 
smplaining  that  he  saw  double  for  a  certain  period,  (d)  Argyll-Robertson 
upil,  in  which  there  is  loss  of  the  iris  reflex  to  light  but  contraction  during 
ccommodation.    The  pupils  are  often  very  small — s])inal  myosis. 

Bladder  Symptoms, — The  first  warning  of  the  disease  which  the  patient 
as  may  be  a  certain  difficulty  in  emptying  the  bladder.  Incontinence  of 
rine  occurs  only  at  a  later  stage  of  the  disease.  Decrease  in  sexual  desire 
nd  power  may  also  be  an  early  symptom. 

Trophic  Disturbances. — These  usually  occur  later  in  the  disease,  but  at 
imes  they  are  very  early  symptoms,  and  it  is  not  very  infrequent  to  have  one's 
ttention  called  to  the  troul)le  by  tlie  presence  of  a  perforating  ulcer  or  of  a 
haracteristic  Charcot's  joint. 

Loss  of  the  Deep  llefipxes. — This  early  and  most  important  symptom  may 
ccur  years  before  the  development  of  ataxia.  Even  alone  it  is  of  great  mo- 
lent,  since  it  is  very  rare  to  meet  with  individuals  in  whom  the  knee  and 
nkle  jerks  are  normally  absent.  The  combination  of  loss  of  either  of  these 
ith  one  or  more  of  the  symptoms  mentioned  above,  especially  with  the  light- 
ing pains  and  ptosis  or  Argyll-Robertson  pupil,  is  practically  diagnostic, 
'hese  reflexes  gradually  decrease,  and  one  may  be  lost  before  the  other,  or 
isappear  first  in  one  leg. 

These  are  the  mnst  common  sym])toms  of  the  initial  stage  of  tal)es  and 
lay  persist  for  years  without  the  development  of  incoordination.  The  patient 
nay  look  well  and  f(^l  well,  and  be  troubled  only  by  occasional  attacks  of 
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lightning  pains  or  of  one  of  the  other  subjective  symptoms.  Moebins  goes 
so  far  as  to  state  that  the  typical  Argyll-Robertson  pupil  means  either  Itbei 
or  general  paralysis,  and  that  paralysis  of  the  external  muscles  of  the  eye 
developing  in  adults  is  of  almost  equal  importance^  especially  if  it  develop* 
painlessly. 

The  time  between  the  syphilitic  infection  and  the  occurrence  of  the  fim 
symptoms  of  locomotor  ataxia  varies  within  wide  limits.  About  one-half  the 
cases  occur  between  the  sixth  and  fifteenth  year,  but  many  begin  even  liter 
than  this. 

The  disease  may  never  progress  beyond  this  stage,  and  when  optic  atrophr 
develops  early  and  leads  to  blindness,  ataxia  rarely,  if  ever,  supervenes,  but  the 
mental  symptoms  of  paresis  not  infrequently  follow,  a  sequence  which  must 
be  kept  in  mind.  There  is  a  sort  of  antagonism  between  the  ocular  symptoms 
and  the  progress  of  the  ataxia.  Charcot  laid  considerable  stress  upon  this,  and 
both  Dejerine  and  Spiller  have  since  emphasized  the  point. 

Ataxic  Stage. — Motor  Symptoms, — The  ataxia  is  believed  to  be  due  t© 
a  disturbance  or  loss  of  the  afferent  impulses  from  the  muscles,  joints,  and 
deep  tissues,  and  a  disturbance  of  the  muscle  sense  itself  can  usually  be  dem- 
onstrated. It  develops  gradually.  One  of  the  first  indications  to  the  patient  is 
inability  to  get  about  readily  in  the  dark  or  to  maintain  his  equilibrium  when 
washing  his.  face  with  the  eyes  shut.  When  the  patient  stands  with  the  feet 
together  and  the  eyes  closed,  he  sways  and  has  difficulty  in  maintaining  his 
position  (Romberg's  symptom),  and  he  may  be  quite  unable  to  stand  on  one 
leg.  He  does  not  start  off  promptly  at  the  word  of  command.  On  turning 
quickly  he  is  apt  to  fall.  He  descends  stairs  with  more  difiSculty  than  he 
ascends  them.  Gradually  the  characteristic  ataxic  gait  develops.  The  patient, 
as  a  rule,  walks  with  a  stick,  the  eyes  are  directed  to  the  ground,  the  body 
is  thrown  forward,  and  the  legs  are  wide  apart.  In  walking,  the  leg  is  thn»wn 
out  violently,  the  foot  is  raised  too  high  and  is  brought  down  in  a  stamping 
manner  with  the  lurl  first,  or  the  whole  sole  comes  in  contact  with  the  ground. 
Ultimately  the  patient  may  be  unable  to  walk  without  the  assistance  of  tuo 
canes.  This  gait  is  very  characteristic,  and  unlike  that  seen  in  any  other  (Wr- 
ease.  The  incoordination  is  not  only  in  walking,  but  in  the  performance  of 
other  movements.  If  the  patient  is  asked,  when  in  the  recumbent  posture,  to 
touch  one  knee  with  the  other  foot,  the  irregularity  of  the  movement  is  very 
evident.  Incoordination  of  the  arms  is  less  common,  but  usually  develops  in 
some  grade.  It  may  in  rare  instances  exist  before  the  incoordination  of  the 
legs.  It  may  be  tested  by  asking  the  patient  to  close  his  eyes  and  to  tourh 
the  tip  of  the  nose  or  the  ti])  of  the  ear  with  the  finger,  or  with  the  arm? 
thrust  out  to  bring  the  tips  of  the  fingers  together.  The  incoordination 
may  early  be  noticef]  by  a  difficulty  which  the  padent  experiences  in  but- 
toning his  collar  or  in  performing  one  of  the  ordinary  routine  acts  of  drefe^ 
ing. 

One  of  the  most  striking  features  of  the  disease  is  that  with  marked  inco- 
ordination there  is  but  little  loss  of  muscular  j)ower.  The  grip  of  the  hand* 
may  be  strong  and  firm,  the  ])0wer  of  the  legs,  tested  by  trying  to  flex  tiiem, 
may  be  unimjiaired,  and  their  nutrition,  except  toward  the  close,  may  be 
unaffected. 

There  is  a  remarkable  muscular  relaxation  (hypotonia)  which  enables  the 
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joints  to  be  placed  in  positions  of  hyperextension  and  hyperflexion.  It  gives 
sometimes  a  marked  backward  curve  to  the  legs. 

Sensory  Symptoms. — ^The  lightning  pains  may  persist.  They  vary  greatly 
in  different  cases.  Some  patients  are  rendered  miserable  by  the  frequent  occur- 
rence of  the  attacks;  others  escape  altogether.  In  addition,  common  symp- 
toms are  tingling,  pins  and  needles,  particularly  in  the  feet,  and  areas  of 
livpersesthesia  or  of  anaethesia.  The  patient  may  complain  of  a  change  in 
ihe  sensation  in  the  soles  of  the  feet,  as  if  cotton  was  interposed  between  the 
floor  and  the  skin.  Sensory  disturbances  occur  less  frequently  in  the  hands. 
Objective  sensory  disturbances  can  usually  be  demonstrated,  and,  indeed, 
almost  every  variety  of  sensory  disturbance  has  been  described.  Bands  of  a 
moderate  grade  of  anaesthesia  about  the  chest  are  not  uncommon ;  they  are  apt 
to  follow  the  distribution  of  spinal  segments.  The  most  marked  disturbances 
are  usually  found  on  the  legs.  Retardation  of  the  sense  of  pain  is  common, 
and  a  pin  prick  on  the  foot  is  first  felt  as  a  simple  tactile  impression,  and  the 
cense  of  pain  is  not  perceived  for  a  second  or  two  or  may  be  delayed  for  as  much 
as  ten  seconds.  The  pain  felt  may  persist.  A  curious  phenomenon  is  the 
loss  of  the  power  of  localizing  the  pain.  For  instance,  if  the  patient  is  pricked 
on  one  limb  he  may  say  that  he  feels  it  on  the  other  (allocheiria),  or  a  pin 
prick  on  the  foot  may  be  felt  on  both  feet.  The  muscular  sense  which  is  usu- 
ally affected  early,  becomes  much  impaired  and  the  patient  no  longer  recog- 
nizes the  position  in  which  his  limbs  are  placed.  This  may  be  present  in  the 
pre-ataxic  stage. 

Reflexes, — ^As  mentioned,  the  loss  of  the  knee  and  ankle  jerks  is  one  of  the 
earliest  symptoms  of  the  disease.  Occasionally  a  case  is  found  in  which  they 
are  retained,  and  anatomically  it  has  been  shown  that  in  these  cases  the  lumbar 
segments  were  little  if  at  all  involved.  The  skin  reflexes  may  at  first  be 
increased,  but  later  are  usually  involved  with  the  deep  reflexes. 

Special  Senses. — ^The  eye  symptoms  noted  above  may  be  present,  but,  as 
mentioned,  ataxia  is  rare  with  atrophy  of  the  optic  nerve. 

Deafness  may  occur,  due  to  lesion  of  the  auditory  nerve.  There  may  also 
be  attacks  of  vertigo.    Olfactory  symptoms  are  rare. 

Visceral  Symptoms. — Among  the  most  remarkable  sensory  disturbances 
are  the  tabetic  crises,  severe  paroxysms  of  pain  referred  to  various  viscera; 
thus,  laryngeal,  gastric,  nephric,  rectal,  urethral,  and  clitoral  crises  have  been 
described.  The  most  common  are  the  gastric  and  laryngeal.  Gastric  crises 
may  occur  early  and  persist  as  the  most  prominent  feature.  Starr  foimd  them 
as  the  first  symptom  18  times  in  450  cases.  The  onset  is  usually  sudden,  with 
pain  of  a  severe  burning,  twisting  type  in  the  epigastrium,  radiating  to  the 
back  and  behind  the  sternum.  Vomiting  follows  the  pain,  and  may  be  quite 
independent  of  food.  Pallor,  sweating,  cold  extremities,  and  a  small  pulse 
are  associated,  and  in  rare  instances  death  occurs  in  collapse.  The  attacks  are 
not  unlike  and  are  probably  of  the  same  nature  as  the  so-called  abdominal 
angina  pectoris.  The  blood  pressure  may  be  very  high,  as  reported  by  Barker, 
and  it  seems  not  improbable  that  the  condition  is  associated  with  angiospasm 
in  the  territory  of  the  gastric  and  mesenteric  vessels.  No  special  change  may 
be  found  at  autopsy.  In  the  laryngeal  crises  there  may  be  true  spasm  with 
dyspnoea  and  noisy  inspiration.  A  patient  may  die  in  the  attack.  There  are 
also  nasal  crises,  associated  with  sneezing  fits. 
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The  ••ji?iinct*-r?j  are  fre^.-eriTlv  i^t  iTeL  Earlj  in  the  liUcase  there  maj 
ry^  a  retaliation  or  hesitancT  :i.  naiinz  waier.  Laier  thrre  is  retention,  and 
cystitis  may  occur,  Unle^?*  great  care  i*  taktsa  the  indammation  may  extend 
to  the  kidneys.  Const: paticn  is  eitreinely  oi^.tt^il.  Later  in  the  diseaw  the 
sphincter  ani  is  weakened.  The  sexTial  p-jver  i«  usnallj  lost  in  the  ataxic 
stage. 

Trophic  Changes. — Skin  rash^*.  such  as  herpes.  «zdeina.  or  Icxal  sweating, 
may  develop  in  the  course  of  the  lightning  pains.  Alteration  in  the  naik  maj 
occur.  A  perforating  ulcer  may  develop  on  the  f»»t,  usually  beneath  the  great 
t^^e.  A  [perforating  buccal  ulcer  has  also  been  described.  Onychia  may  prore 
very  troubleiM^)me. 

Arthropathies  (Charcot'?  Joints). — Anatomically  there  are:  (1)  enlarge- 
ment of  the  caf/£ule  with  thickening  of  the  synovial  membranes  and  increase 
in  the  fluids;  (2)  slight  enlargement  of  the  ends  of  the  bones,  with  slight 
exofttrhscs;  (3)  a  dull  velvety  appearance  of  the  cartilages,  with  atrophy  in 
place»  (V.  E.  Henderson).  The  knees  are  most  frequently  involved.  The 
Hjiine  iK  affected  in  rare  instances.  Recurring  trauma  is  an  important  elenwnt 
in  the  causation,  but  trophic  disturbances  have  a  strong  influence  in  the  eti- 
ology. A  striking  feature  is  the  absence  of  pain.  Suppuration  may  occur, 
alKo  spontaneous  fractures.  Among  other  trophic  disturbances  may  be  men- 
tioned atrophy  of  the  muscles,  which  is  usually  a  late  manifestation,  but  maj 
Ik.'  UK:alized  and  ass^>ciated  with  neuritis.  In  any  very  large  collection  of  caxi 
many  instance's  of  atrophy  are  found,  due  either  to  involvement  of  the  ventnl 
horns  or  to  r>eripheral  neuritis. 

A  neurism  is  found  in  many  cases,  in  as  high  as  20  per  cent,  of  some  aeriet 

Cerebral  Symptoms. — Hemiplegia  may  develop  at  any  stage  of  the  disease, 
more  commonly  when  it  is  well  advanced.  It  may  be  due  to  haemorrhagie 
softening  in  consecjuence  of  disease  of  the  vessels  or  to  progressive  cortical 
changes.  Hemian^Kthesia  is  sometimes  present.  Very  rarely  the  hemiplegii 
is  due  to  coarse  syphilitic  disease. 

Dementia  paral^-tiea  frequently  exists  with  tabes;  indeed,  we  have  come 
to  reganl  these  two  diseases  as  simply  different  localizations  of  the  same 
morbid  process.  In  other  instances  melancholia,  dementia,  or  paranoia  oc- 
cur. 

Paralytic  Stage. — After  persisting  for  an  indefinite  number  of  years 
the  patient  gradually  loses  the  power  of  walking  and  becomes  bedridden  or 
paralyzed.  In  this  condition  he  is  very  likely  to  be  carried  off  by  some  inte> 
current  affection,  such  as  pyelo-nephritis,  pneumonia,  or  tuberculosis. 

Tjik  CornsK  of  thk  Disease. — A  patient  may  remain  in  the  pre-ataiic 
stage  for  an  indefinite  period ;  and  the  loss  of  knee-jerk  and  the  gray  atrophy 
of  the  optic  nerves  may  be  the  sole  indication  of  the  true  nature  of  the  disease. 
Jn  such  cases  incoordination  rarely  develops.  In  a  majority  of  cases  the 
])rogress  is  slow,  and  after  six  or  eight  years,  sometimes  less,  the  ataxia  is  well 
developed.  The  symptoms  may  vary  a  good  deal ;  thus,  the  pains,  which  miy 
have  been  excessive  at  first,  often  lessen.  The  disease*  may  remain  statioDirr 
for  years:  then  exacerbations  occur  and  it  makes  rapid  progress.  Occasionally 
th(»  ])ro(*esR  sec^ms  to  be  arrested.  There  are  instances  of  what  may  be  called 
acute  ataxia,  in  which,  within  a  year  or  even  less,  the  incoordination  is  marked, 
and  the  paralytic  stage  may  develop  within  a  few  months.    The  disease  itielf 
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rarely  causes  death,  and  after  becoming  bedridden  the  patient  may  live  for 
Bfteen  or  twenty  years. 

Diagnosis. — In  the  initial  stage  the  lightning  pains  are  almost  distinctive^ 
■nd  when  combined  with  any  of  the  other  signs  are  quite  so.  The  association 
of  progressive  atrophy  of  the  optic  nerves  with  loss  of  knee-jerk  is  also  char- 
acteristic. The  early  ocular  palsies  are  of  the  greatest  importance.  A  squint, 
ptofiis,  or  the  Argyll-Robertson  pupil  may  be  the  first  symptom,  and  may  exist 
with  the  loss  only  of  the  knee-jerk.  Loss  of  the  knee-jerk  alone,  however,  does 
occasionally  occur  in  healthy  individuals.  A  history  of  preceding  syphilis 
lends  added  weight  to  the  symptoms,  and  its  presence  or  absence  may  be  of 
the  utmost  importance  in  determining  the  diagnosis.  The  Wassermann  reac- 
tion is  present  in  a  large  proportion  of  all  cases,  and  a  study  of  the  spinal  fluid 
may  be  a  help  in  doubtful  cases  (see  General  Paresis). 

The  diseases  most  h'kely  to  be  confounded  with  locomotor  ataxia  are:  (a) 
Peripheral  Neuritis. — The  steppage  gait  of  arsenical,  alcoholic,  or  diabetic 
paralysis  is  quite  unlike  that  of  locomotor  ataxia.  In  these  forms  there  is  a 
paralysis  of  the  feet,  and  the  leg  is  lifted  high  in  order  that  the  toes  may  clear 
the  floor.  The  use  of  the  word  ataxia  in  this  connection  should  no  longer  be 
continued.  In  the  rare  cases  in  which  the  muscle  sense  nerves  are  particularly 
affected  and  in  which  there  is  true  ataxia,  the  absence  of  the  lightning  pains 
and  eye  symptoms  and  the  history  will  suffice  in  a  majority  of  cases  to  make 
the  diagnosis  clear.  In  diphtheritic  paralysis  the  early  loss  of  the  knee-jerk 
and  the  associated  eye  symptoms  may  suggest  tabes,  but  the  history,  the  exist- 
ence of  paralysis  of  the  throat,  and  the  absence  of  pains  render  a  diagnosis  easy. 

(6)  Ataxic  Paraplegia. — Marked  incoordination  with  spastic  paralysis 
is  characteristic  of  the  condition  which  Gowers  has  termed  ataxic  paraplegia. 
In  a  majority  of  the  cases  this  affection  is  distinguished  also  by  the  absence 
of  pains  and  of  eye  symptoms,  but  it  may  be  a  manifestation  of  the  cord  lesions 
in  tabo-paralysis. 

(c)  Cerebral  Disease. — In  diseases  of  the  brain  involving  the  afferent 
tracts  ataxia  is  at  times  a  prominent  symptom.  It  is  usually  unilateral  or 
limited  to  one  limb;  this,  with  the  history  and  the  associated  symptoms,  ex- 
cludes tabes. 

(d)  Cerebellar  Disease. — The  cerebellar  incoordination  has  only  a 
superficial  resemblance  to  that  of  locomotor  ataxia,  and  is  more  a  disturbance 
of  equilibrium  than  a  true  ataxia ;  the  knee-jerk  is  usually  present,  there  are 
no  lightning  pains,  no  sensory  disturbances;  while,  on  the  other  hand,  there 
are  headache,  optic  neuritis,  and  vomiting. 

(e)  Acute  syphilitic  affections  involving  the  dorsal  columns  of  the 
cord  may  be  associated  with  incoordination  and  resemble  tabes  very  closely.  In 
a  case  under  my  care,  the  gait  was  characteristic  and  Romberg's  symptom  was 
present.  The  knee-jerk,  however,  was  retained  and  there  were  no  ocular  symp- 
toms. The  condition  had  developed  within  three  monthg,  and  there  was  a 
well-marked  history  of  syphilis.  Under  large  doses  of  iodide  of  potassium  the 
ataxia  and  other  symptoms  completely  disappeared. 

(f)  General  Pakeris. — Even  though  these  two  diseases  are  so  nearly 
allied  and  often  associated,  it  is  of  very  great  practical  importance  to  deter- 
mine, when  possible,  whether  the  type  is  to  be  spinal  or  cerebral,  for,  in  the 
great  majority  of  cases,  when  this  is  established,  it  does  not  change.    The 
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difficulty  arises  in  the  premonitory  stage,  when  ocular  changes  ami  abn 
ties  of  sensation  and  the  deep  reflexes  may  he  the  only  symptcuns.    Ai  I 
stage  any  alteration  in  the  mental  characterifitics  is  of  the  utmopt  aig 
(See  General  Paresis.)     Loss  of  the  deep  reflexes  and  lightning  pftio* 
for  tahes;  active  reflexes,  with  ocular  changes,  especially  optic  atrophy^ 
suggestive  of  paresis, 

(g)  Visc£!L\L  CKiSES  and  neuralgic  symptoms  may  lead  to  error,  s 
middle-aged  men  with  severe,  recurring  attacks  of  gastralgia  it  is  alwitsj 
to  bear  in  mind  the  possihility  of  tabes,  and  to  make  a  careful 
of  the  eyes  and  of  the  knee-jerk. 

Prognosis.  — Complete  recovery  can  not  be  expected,  but  arrest  of  the  pr 
Is  not  uneoiumon  and  a  marked  amelioration  of  tlie  symptoms  iB  fp 
Optic-nerve  atrophy,  one  of  the  most  serious  events  in  the  disease^  ha*  to 
hopeful  asipect — that  incoorfl! nation  rarely  follows  and  the  progressi  of  Ik 
spinal  symptoms  may  be  arristed.  On  the  other  hand,  mental  symptom*  tit 
more  likely  to  follow.  The  optic  atrophy  itself  is  occasionally  checkei  Ob 
the  whole,  the  prognosis  in  tabes  is  bad.  The  experience  of  such  men  a^  Wcif 
^litcbelL  Charcot,  and  Gfiwers  is  distinctly  o])posed  to  the  belief  tliat  locmDOlif 
ataxia  is  ever  completely  cured.  There  is  more  ho|>e  now  that  in  very  «viriT 
•cases  coming  on  soon  after  infection  the  course  may  be  arrested  by  salvaroA. 
Death  is  usually  from  some  cardio-vascular  complication;  next  in  frequtuct 
from  tuberculosis  and  pneumonia  (Burr). 

Treatment. ^ — To  arrest  the  progress  and  to  relieve,  if  possible,  the  STin|^ 
tonis  are  the  objects  which  the  jjractitioner  should  have  in  view,  A  quiet,  w\'^ 
regulated  method  of  life  is  essential.  It  is  not  well,  as  a  rule,  for  n  patieatta 
give  up  his  occupation  so  long  as  he  is  able  to  keep  about  and  perform  onhnun 
work,  provided  there  is  no  evident  mentiil  change.  I  know  tal>etics  ^^ 
for  years  conducted  large  businesses,  and  there  have  been  several  noi 
stances  in  our  profession  of  men  who  have  risen  to  distinction  in  spite  of  tJw 
existence  of  this  disease.  Excesses  of  all  sorts,  more  particularly  in  hacdt 
et  venere,  should  he  carefully  avoided.  A  man  in  the  pre-ataxic  stage  skmli 
not  marry. 

Care  should  be  taken  in  the  diet,  particularly  if  gastric  crifct  bitf  o^ 
curred.  To  secure  arrest  of  tlie  disease  many  remedies  have  been  emplorei 
Salvarsan  in  small  repeated  doses  (0.2  gin.)  should  be  tried  in  earl 
though  the  published  results  have  not,  on  the  whole,  been  satisfactory. 
mercury  nor  the  iodide  of  potassium  has  anything  like  the  same 
ence  over  the  tabetic  lesions  that  they  have  over  the  ordinary  syphiliti''  ''^^' 
esses.  However^  when  the  syphilis  is  comparatively  recent,  when  sj 
develop  within  two  years  of  the  primary*  infection,  the  disease  may  be  arra^ 
by  mercury  and  iodide  of  potassium.  The  French  authors  have  recently  ipto 
much  more  hopefully  of  the  benefit  of  anti-syphilitic  treatment  ia  early  c$tti 
of  tabes,  and  it  is  well  to  give  the  patient  the  benefit  of  aalvaraan  tod  t 
thorough  course  of  mercurial  inunctions  and  iodide  of  potaasium.  Of  roi*" 
dies  which  may  be  tried  and  are  believed  by  some  writers  to  retard  the  pwfi«^ 
the  following  are  recommended:  Arsenic  in  full  doses,  nitrate  of  f^Ihcr  Q 
quarter-grain  doses,  Calabar  bean,  ergot,  and  the  preparations  of  l 

For  the  pains,  complete  rest   in  l>ed,  as  advised  by  Weir  5Lt  ;•  >,    - 
counter^irritation  to  the  spine   (either  blisters  or  the  thermo-caut^iw  j^- 
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be  employed.  The  severe  spells  which  come  on  particularly  after  excesses  of 
any  kind  are  often  promptly  relieved  by  a  hot  bath  or  by  a  Turkish  bath.  For 
the  severe  recurring  attacks  of  lightning  pains  spinal  cocainization  may  be 
tried.  A  prolonged  course  of  nitrate  of  silver  seems  in  some  cases  to  allay  the 
pains  and  lessen  the  liability  to  the  attacks.  Antipyrin  and  antifebrin  may  be 
employed^  and  occasionally  do  good,  but  their  analgesic  powers  in  this  disease 
have  been  greatly  overrated.  Cannabis  indica  is  sometimes  useful.  In  the 
severe  paroxysms  of  pain  hypodermics  of  morphia  or  of  cocaine  must  be  used. 
The  use  of  morphia  should  be  postponed  as  long  as  possible.  Electricity  is  of 
very  little  benefit.  For  the  severe  attacks  of  gastralgia  morphia  is  also  re- 
quired. Gastro-enterostomy  has  been  performed,  the  solar  plexus  has  been 
stretched,  and  the  dorsal  spinal  nerve  roots  of  the  seventh,  eighth,  ninth,  and 
tenth  have  been  divided  with  good  results.  The  laryngeal  crises  are  rarely 
dangerous.  An  application  of  cocaine  may  be  made  during  the  spasm,  or  a  few 
whiffs  of  chloroform  niay  be  given,  or  nitrite  of  amyl.  In  all  cases  of  tabes 
with  increased  arterial  tension  the  prolonged  use  of  nitroglycerin,  given  in 
increasing  doses  until  the  physiological  effect  is  produced,  is  of  great  service  in 
allaying  the  neuralgic  pains  and  diminishing  the  frequency  of  the  crises.  Its 
use  must  be  guarded  when  there  is  aortic  insufficiency.  The  special  indication 
is  increased  tension.  The  bladder  symptoms  demand  constant  care.  When 
the  organ  can  not  be  perfectly  emptied  the  catheter  should  be  used,  and  the 
patient  may  be  taught  its  use  and  how  to  keep  it  thoroughly  sterilized. 

Frenkel's  method  of  re-education  often  helps  the  patient  to  regain  to  a 
considerable  extent  the  control  of  the  voluntary  movements  which  he  has  lost. 
By  this  method  the  patient  is  first  taught,  by  repeated  systematic  efforts,  to 
perform  simple  movements ;  from  this  he  goes  to  more  and  more  complex  move- 
ments. The  treatment  should  be  directed  and  supervised  by  a  trained  teacher, 
as  the  result  depends  upon  the  skill  of  the  teacher  quite  as  much  as  upon  the 
perseverance  of  the  patient. 


2.    GENERAL  PARALYSIS  OF  THE  INSANE  AND  TABOPARALYSIS 
(Dementia  Paralytica;  General  Paresis) 

As  has  been  said  in  the  last  section,  the  belief  in  the  essential  identity  of 
general  paralysis  and  tabes  has  gained  more  and  more  *^ound  and  has  much  in 
its  favor.  Mott  says:  "I  maintain  that  etiologically  and  pathogenetically  there 
is  one  tabes  which  may  begin  in  the  brain  (especially  in  certain  regions),  or  in 
the  spinal  cord  in  certain  regions,  or  in  the  peripheral  nervous  structures  con- 
nected with  vision,  or  in  nervous  structures  connected  with  the  viscera,  consti- 
tuting, therefore,  different  types,  any  of  which  may  be  present  or  be  associated 
with  one  or  all  of  the  others/'  Fournier  has  taken  ])ractically  the  same  view 
and  describes  them  together  under  the  heading  Les  Affections  Parasyphi- 
litiques. 

It  is  undoubted  that  most  cases  of  tabes  run  their  course  with  practically 
no  mental  symptoms,  and  that  cases  of  general  paralysis  may  never  present 
Rvmptoms  that  suggest  tabes.  For  practical  purpos(»8  we  are  forced  to  keo[) 
the  distinction  clearly  in  mind,  and  for  this  reason  it  seems  best,  at  least  for 
the  present,  to  consider  them  separately. 
CO 
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There  is,  however,  a  group  of  eases  in  which  the  symptoms  of  the  two  dis- 
eases are  associated  in  erery  combination.  The  name  "tabo-paralysis''  has  been 
given  to  these  cases. 

General  Paralysis 

Definition. — A  chronic,  progressive  disease  of  the  brain  and  its  meningei, 
associated  with  psychical  and  motor  disturbances,  finally  leading  to  dementia 
and  paralysis. 

Etiology. — As  in  tabes,  the  important  factor  is  syphilis,  which  is  antece- 
dent in  both  conditions  in  practically  all  cases.  Males  are  affected  much  mow 
frequently  than  females.  It  occurs  chiefly  between  the  ages  of  thirty  and  fifty- 
five,  although  it  may  begin  in  childhood  as  the  result  of  congenital  syphilk 
An  overwhelming  majority  of  the  cases  are  in  married  people,  and  not  infre- 
quently both  husband  and  wife  are  affected,  or  one  has  paresis  and  the  other 
tabes.  Statistics  show  that  it  is  more  common  in  the  lower  classes  of  society, 
but  in  America  in  general  medical  practice  the  disease  is  certainly  more  com- 
mon in  the  well-to-do  classes.  Heredity  is  a  more  important  factor  here  than 
in  tabes,  although  its  influence  is  not  great.  An  important  predisposing  came 
is  "a  life  absorbed  in  ambitious  projects  with  all  its  strongest  mental  efforts,  iti 
long-sustained  anxieties,  deferred  hopes,  and  straining  expectation"  (Mickle). 
The  habits  of  life  so  frequently  seen  in  active  business  men  in  our  large  citia, 
and  well  expressed  by  the  phrase  "burning  the  candle  at  both  ends,"  stroigly 
predispose  to  the  disease. 

Morbid  Anatomy. — The  dura  is  often  thickened,  and  its  inner  surface  may 
show  the  various  forms  of  hypertrophic  pachymeningitis.  The  pia  is  cloudy, 
thickened,  and  adherent  to  the  cortex.  The  cerebro-spinal  fluid  is  increased  in 
the  meningeal  spaces,  especially  in  the  meshes  of  the  pia^  and  at  times  to  sudi 
an  extent  as  to  resemble  cysts.  The  brain  is  small,  and  weighs  less  than  no^ 
mal.  The  convolutions  are  atrophied,  especially  in  the  anterior  and  middk 
lobes.  In  acute  cases  the  brain  may  be  swollen,  hyperaemic,  and  cedematonfi. 
The  brain  cortex  is  usually  red,  and,  except  in  advanced  cases,  it  may  not  be 
atrophied,  the  atrophy  of  the  hemispheres  being  at  the  expense  of  the  white 
matter.  The  lateral  ventricles  are  dilated  to  compensate  for  the  atrophy  of 
the  brain,  and  the  ependyma  may  be  granular.  The  fourth  ventricle  is  mow 
constantly  dilated,  with  granulations  of  its  floor  covering  the  calamus  scripto- 
rius,  a  condition  seldom  seen  in  any  other  affection. 

The  disease  process  is  diffuse,  and  affects  practically  all  parts  of  the  brain, 
but  its  intensity  varies  greatly,  even  in  adjoining  areas.  As  a  rule,  the  cortex 
of  the  frontal  and  central  convolutions  and  the  gray  matter  about  the  ventrickf 
arc  most  affected. 

In  many  cases  changes  are  present  in  the  spinal  cord  and  peripheral  nenet 
There  are  the  typical  tabetic  changes  described  in  the  preceding  section.  Thew 
may  be  degeneration  of  the  pyramidal  systems  of  fibres  secondary  to  the  co^ 
tical  changes.  Most  commonly  there  is  a  combination  of  these  two  procegaes. 
Foci  of  hsemorrhages,  and  softening  dependent  upon  coarse  vascular  changeB, 
are  not  infrequently  found,  but  arc  not  typical  of  the  disease. 

There  are  various  views  as  to  the  nature  of  the  changes.  The  vascular  the- 
ory is  that  from  an  inflammatory  process  starting  in  the  sheaths  of  the  arte- 
rioles there  is  a  diffuse  parenchymatous  degeneration  with  atrophic  chanpi 
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le  nerve  cells  and  neuroglia.  The  most  generally  accepted  view  is  that  the 
ilitic  toxin  causes  degeneration  in  the  nervous  tissues  with  secondary 
iges  in  the  neuroglia  and  vascular  systems. 

Symptoms. — Prodromal  Stage. — This  is  of  variable  duration,  and  is  char- 
rized  by  a  general  mental  state  which  finds  expression  in  symptoms  trivial 
lemselves  but  important  in  connection  with  others.  Irritability,  inattention 
usiness  amounting  sometimes  to  indifference  or  apathy,  and  sometimes  a 
ige  in  character,  marked  by  acts  which  may  astonish  the  friends  and  rela- 
j,  may  be  the  first  indications.  There  may  be  unaccountable  fatigue  after 
erate  physical  or  mental  exertion.    Instead  of  apathy  or  indifference  there 

be  an  extraordinary  degree  of  physical  and  mental  restlessness.  The 
mt  is  continually  planning  and  scheming,  or  may  launch  into  extravagances 
speculation  of  the  wildest  character.  A  common  feature  at  this  period  is 
display  of  an  unbounded  egoism.  He  boasts  of  his  personal  attainments, 
)roperty,  his  position  in  life,  or  of  his  wife  and  children.  Following  these 
ares  are  important  indications  of  moral  perversion,  manifested  in  offences 
nst  decency  or  the  law,  many  of  which  acts  have  about  them  a  suspicious 
>ntery.    Forgetfulness  is  common,  and  may  be  shown  in  inattention  to  busi- 

details  and  in  the  minor  courtesies  of  life.  At  this  period  there  may  be 
notor  phenomena.  The  onset  of  the  disease  is  usually  insidious,  although 
3  are  reported  in  which  epileptiform  or  apoplectiform  seizures  were  the 
symptoms.  Among  the  early  motor  features  are  tremor  of  the  tongue  and 
in  speaking,  slowness  of  speech  and  hesitancy.  Inequality  of  the  pupils, 
Argyll-Robertson  pupil,  optic  atrophy,  and  changes  in  the  deep  reflexes 

precede  the  occurrence  of  mental  symptoms  for  years. 
Second  Stage. — This  is  characterized  in  brief  by  mental  exaltation  or 
tement  and  a  progress  in  the  motor  symptoms.  **The  intensity  of  the 
tement  is  often  extreme,  acute  maniacal  states  are  frequent;  incessant 
lessness,  obstinate  sleeplessness,  noisy,  boisterous  excitement,  and  blind,  un- 
ulating  violence  especially  characterize  such  states^^  (Lewis).  It  is  at  this 
e  that  the  delusion  of  grandeur  becomes  marked  and  the  patient  believes 
self  to  be  possessed  of  countless  millions  or  to  have  reached  the  most  exalted 
're  possible  in  profession  or  occupation.  This  expansive  delirium,  as  it  is 
*d,  is,  however,  not  characteristic,  as  was  formerly  supposed,  of  paralytic 
entia.  Besides,  it  does  not  always  occur,  but  in  its  stead  there  may  be 
ked  melancholia  or  hypochondriasis,  or,  in  other  instances,  alternate  attacks 
elirium  and  depression. 

The  facies  has  a  peculiar  stolidity,  and  in  speaking  there  is  marked  tremu- 
ness  of  the  lips  and  facial  muscles.  The  tongue  is  also  tremulous,  and  may 
protruded  with  difficulty.  The  speech  is  slow,  interrupted,  and  blurred, 
ting  becomes  difficult  on  account  of  unsteadiness  of  the  hand.  Letters, 
ibles,  and  words  may  be  omitted.  The  subject  matter  of  the  patient's  let- 
gives  valuable  indications  of  the  mental  condition.  In  many  instances  the 
ils  are  unequal,  irregular,  sluggish,  sometimes  large.  Important  symptoms 
his  stage  are  apo])lectiform  seizures  and  paralysis.  There  may  be  slight 
lopal  attacks  in  which  the  patient  turns  pale  and  may  fall.  Some  of  thiMse 
petit  mal.  In  the  true  apo])lectiform  seizure  the  patient  falls  suddenly, 
raes  unconscious,  the  limbs  are  relaxed,  the  face  is  flushed,  the  breathing 
torous,  the  temperature  increased,  and  death  may  occur.    Epileptic  seizures 


924  DISEASES    OF   THE    NERVOUS    SYSTEM 

are  more  common  than  the  apoplectiform.  There  may  be  a  definite  aura.  The 
attack  usually  begins  on  one  side  and  may  not  spread.  There  may  be  twitchinp 
either  in  the  facial  or  brachial  muscles.  Typical  Jacksonian  epilepsy  maj 
occur.  Recurring  attacks  of  aphasia  are  not  uncommon,  and  paralysis,  eith^ 
monoplegic  or  hemiplegic,  may  follow  these  epileptic  seizures,  or  may  come  od 
with  great  suddenness  and  be  transient.  In  this  stage  the  gait  becomes  im- 
paired, the  patient  trips  readily,  has  difficulty  in  going  up  or  down  stairs,  and 
the  walk  may  be  spastic  or  occasionally  tabetic.  This  paresis  may  be  prrv 
gressive.  The  deep  reflexes  are  usually  increased,  but  may  be  lost.  Bladder  or 
rectal  symptoms  gradually  develop.  The  patient  becomes  helpless,  bedridden, 
and  completely  demented,  and  unless  care  is  taken  may  suffer  from  bedsores. 
Death  occurs  from  exhaustion  or  from  some  intercurrent  affection.  The  spinil 
cord  features  of  dementia  paralytica  may  come  on  with  or  precede  the  mentil 
troubles.  There  are  cases  in  which  one  is  in  doubt  for  a  time  whether  the  sjmp- 
toms  indicate  tabes  or  dementia  paralytica,  and  it  is  well  to  bear  in  mind  thit 
every  feature  of  pre-ataxic  tabes  may  exist  in  the  early  stage  of  general  pareoL 

TabO'paralysis 

Emphasis  has  been  laid  on  the  probable  identity  of  the  processes  underlying 
tabes  and  dementia  paralytica,  the  spinal  cord  in  the  first  case  receiving  the 
full  force  of  the  attack,  and  the  brain  in  the  second.  It  has  been  thought  thu 
stress  is  the  factor  which  determines  the  location  of  the  process,  and  that  meo 
whose  occupations  require  much  bodily  exercise  would  be  apt  to  have  talw, 
while  those  whose  activities  are  largely  mental  would  suffer  from  pareai 
Usually  when  the  cord  symptoms  are  pronounced  the  symptoms  from  the  bnin 
remain  in  abeyance,  and  the  reverse  is  also  true.  There  are  exceptions  to  thk 
and  cases  of  well  marked  tabes  may  later  show  the  typical  symptoms  of  pareai 
but  even  then  the  ataxia,  if  it  is  not  of  too  high  a  grade,  often  improves. 

Optic  atrophy,  when  it  occurs  in  the  pre-ataxic  stage  of  tabes,  usually  indi- 
cates that  the  ataxia  will  never  be  pronounced,  but  unfortunately  it  is  fw- 
quently  followed  by  the  occurrence  of  mental  symptoms.  Mott  believes  thii 
about  50  per  cent,  of  his  asylum  cases  of  tabo-paralysis  had  had  preceding  optic 
atrophy.  Its  occurrence  is  therefore  of  grave  significance.  The  mental  symp- 
toms may  be  delayed  for  many  years. 

The  symptom  complex  of  tabo-paralysis  is  made  up  of  a  combination  of 
the  symptoms  of  the  two  conditions,  and  varies  greatly.  It  may  begin  as  tibes 
with  lightning  pains,  bladder  symptoms,  Argyll-Robertson  pupil,  loss  of  the 
deep  reflexes,  etc.,  to  have  the  mental  symptoms  added  later;  or,  on  the  other 
hand,  cord  symptoms  may  come  on  after  the  patient  has  shown  marked  men- 
tal changes.  In  a  number  of  cases  the  symptoms  are  from  the  first  so  com- 
bined that  the  name  tabo-paralysis  is  at  once  applicable.  Absent  knee-jerk?, 
ocular  palsies,  or  j)upillary  symptoms  may  precede  the  breakdown  for  many 
years,  but  none  of  them  have  so  grave  a  significance  in  regard  to  the  mental 
state  as  has  optic  atrophy.  Other  types  of  alienation  may  interrupt  the 
course  of  tabes,  and  the  mistake  must  not  be  made  of  regarding  them  all  a* 
general  ])aralysis.  In  such  instances  the  mind  may  become  clear  and  remain 
so  to  the  end. 

Diagnosis. — The  recognition  of  general  paralysis  in  the  earliest  stagf  i» 


DISEASES  OP  THE  AFFERENT  OR  SENSORY  SYSTEM     925 

extremely  difficult,  as  it  is  often  impossible  to  decide  that  the  slight  alteration 
in  conduct  is  anything  more  than  one  of  the  moods  or  phases  to  which  most 
men  are  at  times  subject.  The /following  description  by  Folsom  is  an  admira- 
jle  presentation  of  the  diagnostic  characters  of  the  early  stage  of  the  disease : 
It  should  arouse  suspicion  if,  for  instance,  a  strong,  healthy  man,  in  or  near 
lie  prime  of  life,  distinctly  not  of  the  'nervous,'  neurotic,  or  neurasthenic 
jpe,  shows  some  loss  of  interest  in  his  affairs  or  impaired  faculty  of  attending 
x>  them;  if  he  becomes  varyingly  absent-minded,  heedless,  indifferent,  negli- 
fent,  apathetic,  inconsiderate,  and,  although  able  to  follow  his  routine  duties, 
118  ability  to  take  up  new  work  is,  no  matter  how  little,  diminished ;  if  he  can 
esp  well  command  mental  attention  and  concentration,  conception,  perception, 
reflection,  judgment ;  if  there  is  an  unwonted  lack  of  initiative,  and  if  exertion 
»nses  unwonted  mental  and  physical  fatigue ;  if  the  emotions  are  intensified 
ind  easily  change,  or  are  excited  readily  from  trifling  causes;  if  the  sexual 
Jistinct  is  not  reasonably  controlled;  if  the  finer  feelings  are  even  slightly 
dunted ;  if  the  person  in  question  regards  with  a  placid  apathy  his  own  acts 
)f  indifference  and  irritability  and  their  consequences,  and  especially  if  at 
;imes  he  sees  himself  in  his  true  light  and  suddenly  fails  again  to  do  so;  if 
m}'  symptoms  of  cerebral  vaso-motor  disturbances  are  noticed,  however  vague 
)r  variable/' 

There  are  cases  of  cerebral  syphilis  which  closely  simulate  dementia  para- 
ytica.  The  mode  of  onset  is  important,  particularly  since  paralytic  symp- 
oms  are  usually  early  in  syphilis.  The  affection  of  the  speech  and  tongue 
8  not  present.  Epileptic  seizures  are  more  common  and  more  liable  to  be 
lortical  or  Jacksonian  in  character.  The  expansive  delirium  is  rare.  While 
ymptoms  of  general  paresis  are  not  common  in  connection  with  the  develop- 
nent  of  gummata  or  definite  gummatous  meningitis,  there  are,  on  the  other 
land,  instances  of  paresis  following  closely  upon  the  syphilitic  infection. 
?G6t  mortem  in  such  cases  there  may  be  nothing  more  than  a  general  arterio- 
clerosis  and  diffuse  meningo-encephalitis,  which  may  present  nothing  dis- 
inctive,  but  the  lesions,  nevertheless,  may  be  caused  by  the  syphilitic  virus. 
>aF€8  also  occur  in  which  typical  syphilitic  lesions  are  combined  with  the  ordi- 
lary  lesions  of  dementia  paralytica.  There  are  certain  forms  of  lead  enceph- 
ilopathy  which  resemble  general  paresis,  and,  considering  the  association  of 
ilumbism  with  arterio-sclerosis,  it  is  not  unlikely  that  the  anatomical  sub- 
tratum  of  the  disease  may  result  from  this  poison.  Tumor  may  sometimes 
imulate  progressive  paresis,  but  in  the  former  the  signs  of  general  increase 
)f  the  intracranial  pressure  are  usually  present.  The  Wassermann  reaction 
n  the  blood  or  spinal  fluid  is  nearly  constant. 

Cytodiagno»is. — The  study  of  the  cellular  elements  suspended  in  the  cere- 
)ro-spinal  fluid  has  come  to  be  an  important  diagnostic  measure,  particularly 
n  tabes  and  paresis.  In  both  of  these  affections  spinal  lymphocytosis  is  the 
•ule  and  is  usually  associated  with  a  marked  albumin  reaction — the  nor- 
nal  fluid  containing  no  albumin,  or  at  most  minute  traces,  and  a  nogligiblo 
lumber  of  formed  elements.  It  is  simply  the  expression  of  a  subacute  or 
hronic  inflammatory  process,  just  as  polymorphonuclear  leukocytosis  is  char- 
icteristic  of  an  acute  process.  It  is,  however,  first  and  foremost  the  syphilitic 
riad — tabes,  paresis,  and  cerebro-P])inal  lues — which  is  suggested  by  lympho- 
ytosis  in  the  spinal  fluid.    Positive  reactions,  cytological  and  chemical,  are 
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among  the  earliest  somatic  symptoms,  and  may  therefore  clear  up  ob?cMe 
cases  of  tabes  and  paresis,  just  at  the  time  when  diagnosis  is  most  difiBcult. 

Prognosis. — The  disease  rarely  ends  in  recovery.  As  a  rule  the  pn^^roi 
is  slowly  downward  and  the  case  terminates  in  a  few  years,  although  it  is 
occasionally  prolonged  ten  or  fifteen  years. 

Treatment. — Salvarsan  in  small  repeated  doses  may  be  tried  in  early  ciw, 
after  which  large  doses  of  iodide  of  potassium  and  a  mercurial  course  should 
be  given.  Careful  nursing  and  the  orderly  life  of  an  asylum  are  the  only 
measures  necessary  in  a  great  majority  of  the  cases.  For  sleeplessness  and  the 
epileptic  seizures  bromides  may  be  used.  Prolonged  remissions,  which  ire 
not  uncommon,  are  often  erroneously  attributed  to  the  action  of  reroedic& 
Active  treatment  in  the  early  stage  by  wet-packs,  cold  to  the  head,  and  sys- 
tematic  massage  has  been  followed  by  temporary  improvement. 

3.     ACUTE  POSTERIOR  GANGLIONITIB 
{Herpes  Zoster) 

Definition. — An  acute  disease  with  localization  in  the  cerebral  ganglia  ind 
in  the  ganglia  of  the  posterior  nerve  roots,  associated  with  a  vesicular  inflam- 
mation of  the  skin  of  the  corresponding  cutaneous  areas. 

Distribution. — Herpes  most  frequently  occurs  in  the  region  of  the  doral 
roots  and  extends  in  the  form  of  a  half  girdle,  on  which  account  the  names 
"zona"  and  "zoster"  have  been  given.  The  trigeminal  region  is  very  often 
involved,  particularly  the  first  branch.  Common  forms  also  are  the  herpei 
sterno-nuchalis,  cervico-subclavicularis  and  dorso-ulnaris. 

Pathology. — Barensprung  first  showed  that  there  was  involvement  of  the 
spinal  ganglia.  The  exhaustive  studies  of  Head  and  Campbell  show  that  the 
primary  disease  is  an  acute  haemorrhagic  inflammation  of  the  ganglia  of  the 
posterior  nerve  roots  and  of  the  homologous  cranial  ganglia.  It  is  analogoos 
to  acute  anterior  polio-myelitis.  There  are  inflammatory  foci,  ha?morrhape  in 
and  destruction  of  certain  of  the  ganglion  cells  leading  to  degeneration  of  the 
axis-cylinders.  In  herpes  facialis  accompanying  pneumonia  W.  T.  Howard 
has  shown  that  similar  lesions  are  demonstrable  in  the  Gasserian  ganglion,  and 
Hunt  has  found  the  same  changes  in  the  otic  ganglion  in  herpes  auricularis. 
It  is  met  with  in  the  acute  infections,  particularly  pneumonia,  malaria,  and 
cerebro-spinal  fever.  Epidemics  -have  been  described.  Micro-organisms  hate 
been  found  in  the  cerebro-spinal  fluid. 

Symptoms. — In  ordinary  zona  there  is  often  a  slight  prodromal  period 
in  which  the  patient  feels  ill,  has  moderate  fever,  and  pain  in  the  side,  ^onu*- 
times  of  such  severity  as  to  suggest  pleurisy.  On  the  third  or  fourth  day  the 
rash  appears.  The  characteristic  group  of  vesicles  has  a  segmental  distriha- 
tion  limited  to  one  side  of  the  body.  One  or  more  of  the  adjoining  skin  fields 
is  usually  affected.  With  involvement  of  the  cervical,  lumbar,  or  sacral  ganj:- 
lion  the  zonal  or  girdle  form  of  the  vesicular  crop  is  naturally  lost  owin^  to 
the  distortion  of  the  skin  fields  from  the  growth  of  the  limbs.  The  typical 
zonal  form  is  only  seen  in  involvement  of  the  thoracic  ganglia.  Groups  of 
vesicles  are  regularly  arranged  on  the  hyperaemic  skin,  at  first  filled  with  a 
clear  or  sometimes  bloody  serum,  which  later  becomes  purulent.  The  crop 
varies  greatly,  and  the  individual  vesicles  may  be  superficial^  in  which  cm 
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ey  leave  no  scar,  or  they  may  be  deep  and  in  healing  leave  superficial  scars. 
By  far  the  most  serious  form  is  that  seen  in  tire  npjier  division  ««f  the  fift!u 
The  fever  may  be  high  and  the  eruption  very  profuse  with  great  swelling  and 
much  pain.     I  have  seen  several  cases  of  permanent  disfigurement  from  the  ™ 
scarring.  ( 

It  seems  not  improbable,  as  Chaiiffard  suggests,  that  there  may  be  exten- 
eion  of  the  disease  from  the  posterior  ganglia  to  the  neighboring  meninges  aa^ 
there  may  be  pains  down  the  spine,  the  girdle  sensation,  Exaggerated  knee^f 
jerks,  tlie  Kernig  sign,  and  lymphocytosia  in  the  cerebro-spinal  fluid. 

Complications.^Perhaps  the  most  serious  of  these  is  that  occasionally  seen 
in  ophthalmic  zoster,  when  there  is  intense  inflanmiation  of  the  eonjimctiva 
and  cornea  with  consecutive  pan-nphthalmitis  and  destruction  of  the  eye,  of 
wliieh  I  have  seen  one  instance. 

In  a  few  cases  the  eruption  becomes  gangrenous.  Swelling  of  the  lymph 
glands  has  been  noted.  A  bilateral  distribution  has  occurred.  A  generalized 
herpes  zoster  is  occasionally  seen  with  a  widespread  vesicular  rash  on  the  face, 
neck,  tnmk,  and  thiglis.  A  facial  paralysis  may  develop  during  or  after  oph- 
thalmic or  cervical  herpes.  I  have  seen  swelling  of  the  parotid  gland  on  the 
same  side.  In  rare  cases  paralysis  of  the  extremities  has  occurred.  By  far 
the  most  distressing  complication  is  post-zonal  neuralgia.  After  recovery  from 
the  herpeSj  hot  burning  sensations  are  not  uncommon  in  the  cutaneous  dis- 
trihiition.  In  otlier  instances,  particularly  in  old  people,  the  pain  persists 
imd  for  years  may  be  a  terrible  allliction  resisting  all  measures  of  treatment. 
■Bowers  speaks  of  suicide  in  despair^  one  instance  of  which  came  nndor  my 
notice.  ™ 

Treatment.^Care  should  be  taken  to  protect  the  vesicles ;  a  one  per  cental 
cocaine  ointment  with  lanolin  carefully  applied  on  lint  gives  relief  to  the  pain. 
In  very  severe  involvement  of  the  ophthalmic  division  of  the  fifth  nerve  the 
greatest  care  should  be  taken  to  keep  the  conjunctiva  clean.  For  the  severe 
post-zonal  neuralgia,  injections  into  the  spinal  cord  have  been  tried,  and  in 
taam  of  great  severity  tlie  posterior  nerve  roots  may  be  cut 
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^^B  A.     OF    WHOLE    TRACT 

^^^  1,     PROGRESSIVE    (CENTRAL)    MUSCULAR  ATKOPIIY 


I 


*oHamtjcUtt$  Anterior  Chromca:  Amtfotrophic  Lateral  Sclerosis;  Progressive 

Bulbar  Faraigsis) 

definition.  — A  disease  characterized  by  a  chronic  degeneration  of  the  motor 
tract,  usually  of  the  whole,  bnt  at  times  limited  to  the  lower  segment.  Asso- 
ciatt^d  with  it  is  a  progressive  atrophy  of  the  muscles,  with  more  or  less  spastic 
rigidity. 

Three  affeetions,  as  a  rule  described  apart,  belong  tjogether  in  this  category: 
(a)  Progrciasive  muscular  atrophy  of  spinal  origin;  (h)  amyotropluc  lateral 
sclerosis;  and  (r)  progressive  bulljar  paralysis.  A  slow  atrophic  change  in  the 
aotor  neurones  is  the  anatomical  basis,  and  the  disease  is  one  of  the  wliole 
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motor  path,  involving,  in  many  cases,  the  cortical,  bulbar,  and  spinal  centres. 
There  may  be  simple  muscular  atrophy  with  little  or  no  spasm,  or  progre»ive 
wasting  .with  marked  spasm  and  great  increase  in  the  reflexes.  In  othen, 
there  are  added  symptoms  of  involvement  of  the  motor  nuclei  in  the  medulla— 
a  glosso-labio-laryngeal  paralysis;  while  in  others,  again,  with  atrophy 
(especially  of  the  arms),  a  spastic  condition  of  the  legs  and  bulbar  phenomena, 
tremors  develop  and  signs  of  cortical  lesion.  These  various  stages  may  be 
traced  in  the  same  case. 

For  convenience,  bulbar  paralysis  will  be  considered  separately,  and  heie 
are  taken  together  progressive  muscular  atrophy  and  amyotrophic  lateral  «cto- 
rosis. 

The  disease  is  known  as  the  Aran-Duchenne  type  of  progressive  muscular 
atrophy  and  as  Cruveilhier's  palsy,  after  the  French  physician  who  early  de 
scribed  it.  Luys  and  Lockhart  Clarke  first  demonstrated  that  the  cells  of  the 
ventral  horns  of  the  spinal  cord  were  diseased.  Charcot  separated  two  types— 
one  with  simple  wasting  of  the  muscles,  due,  he  believed,  to  degeneration  c<m- 
fined  to  the  ventral  horns  (and  to  this  he  restricted  the  name  progressitv 
muscular  atrophy — type,  Aran-Duchenne) ;  the  other,  in  which  there  was  epai- 
tic  paralysis  of  the  muscles  followed  by  atrophy.  As  the  anatomical  basis  for 
this  he  assumed  a  primary  degeneration  of  the  pyramidal  tracts  and  a  second- 
ary atrophy  of  the  ventral  horns.  To  this  he  gave  the  name  of  amyotrophic 
lateral  sclerosis.  There  is  but  little  evidence,  however,  to  show  that  any  such 
sharp  distinction  can  be  made  between  these  two  diseases,  and  Leyden  and 
Gowers  regard  them  as  identical. 

Etiology. — The  cause  of  the  disease  is  unknown.  It  is  more  frequent  in 
males  than  in  females.  It  affects  adults,  usually  after  the  thirtieth  year, 
though  occasionally  younger  persons  are  attacked.  A  majority  of  all  cases  of 
progressive  muscular  atrophy  under  twenty  five  years  of  age  belong  to  the 
dystrophies.  Cold,  wet,  exposure,  fright,  and  mental  worries  are  mentioned 
as  possible  causes.  Certain  cases  follow  injury.  Hereditary  influences  are 
present  in  some  cases.  The  rare  form  which  occurs  in  infancy  usually  affects 
several  members  of  the  same  family.  Hereditary  and  family  influences,  how- 
ever, play  but  a  small  part  in  the  etiology,  and  in  this  it  is  in  contrast  to 
progressive  neural  muscular  atrophy  and  the  dystrophies.  Yet,  in  the  Farr 
family,  which  I  recorded  some  years  ago,  in  which  thirteen  members  were 
affected  in  two  generations,  with  the  exception  of  two,  the  cases  occurred  or 
proved  fatal  above  the  age  of  forty,  and  the  late  onset  speaks  rather  for  a  cen- 
tral affection.  The  spastic  fonn  may  develop  late  in  life — after  seventy— as 
a  senile  change. 

Morbid  Anatomy. — The  essential  anatomical  change  is  a  slow  degenera- 
tion of  the  motor  patli,  involving  particularly  the  lower  motor  neuronic.  The 
upper  neurones  are  also  involved,  either  first,  simultaneously,  or  at  a  later 
period.  Associated  with  the  degeneration  in  the  cells  of  the  ventral  horns  there 
is  a  degenerative  atrophy  of  tlie  muscles.  The  following  are  the  important 
anatomical  changes:  {a)  The  gray  matter  of  the  cord  shows  the  most  marked 
alteration.  The  large  ganglion  cells  of  the  ventral  horns  are  atrophicil,  or. 
in  places,  have  entirely  disappeared,  the  neuroglia  is  increased,  and  the  medul- 
lated  fibres  are  much  decreased.  The  fibres  of  the  ventral  nerve-roots  passing 
througli  tlie  white  matter  are  wasted.    (6)  The  ventral  roots  outside  of  the 
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cord  are  also  atrophied,  (c)  The  muscles  aflfected  show  degenerative  atrophy, 
and  the  inter-muscular  branches  of  the  motor  nerves  are  degenerated,  (d) 
■The  degeneration  of  the  gray  matter  is  rarely  confined  to  the  cord,  but  extends 
1o  the  medulla,  where  the  nuclei  of  the  motor  cerebral  nerves  are  found  exten- 
a?ely  wasted,  (e)  In  a  majority  of  all  the  cases  there  is  sclerosis  in  the  ventro- 
lateral white  tracts,  the  lateral  pyramidal  tracts  particularly  are  diseased,  but 
the  degeneration  is  not  confined  to  them,  but  extends  into  the  ventro-lateral 
ground  bundles.  The  direct  cerebellar  and  the  ventro-lateral  ascending  tracts 
ire  spared.  The  degeneration  in  the  pyramidal  tracts  extends  toward  the 
)rain  to  different  levels,  and  in  several  cases  has  been  traced  to  the  motor  eor- 
ex,  the  cells  of  which  have  been  found  degenerated.  In  the  medulla  the 
Qedial  longitudinal  fasciculus  has  been  found  diseased.  (/)  In  those  cases  in 
rhich  no  sclerosis  has  been  found  in  the  pyramidal  tracts  there  has  been  a 
slerosis  of  the  ventro-lateral  ground  bundle  (short  tracts). 

Symptomfl. — Irregular  pains  may  precede  the  onset  of  the  wasting,  and 
ases  may  be  treated  for  chronic  rheumatism.  The  hands  are  usually  first 
flfected,  and  there  is  difficulty  in  performing  delicate  manipulations.  The 
luscles  of  the  ball  of  the  thumb  waste  early,  then  the  intorossei  and  lum- 
ricales,  leaving  marked  depressions  between  the  metacar])al  bones.  Ultimately 
he  contraction  of  the  flexor  and  extensor  muscles  and  the  extreme  atrophy 
f  the  thumb  muscles,  the  interossei,  and  lumbricales  produce  the  claw-hand 
—main  en  griff e  of  Duchenne.  The  flexors  of  the  forearm  are  usually  involved 
-efore  the  extensors.  In  the  shoulder-girdle  the  deltoid  is  first  affected;  it 
Qay  waste  even  before  the  other  muscles  of  the  upper  extremity.  The  trunk 
Quscles  are  gradually  attacked ;  the  upper  part  of  the  trapezius  long  remains 
maffected.  Owing  to  the  feebleness  of  the  muscles  which  support  it,  the  head 
ends  to  fall  forward.  The  platysma  myoides  is  unaffected  and  often  hyper- 
rophies.  The  arms  and  the  trunk  muscles  may  be  much  atrophied  before  the 
egB  are  attacked.  The  face  muscles  are  attacked  late.  Ultimately  the  inter- 
lostal  and  abdominal  muscles  may  be  involved,  the  wasting  proceeds  to  an 
jxtreme  grade,  and  the  patient  may  be  actually  "skin  and  bone,*'  and,  as  "liv- 
ng  skeletons,"  the  cases  are  not  uncommon  in  "museums"  and  "side-shows." 
Deformities  and  contractures  result,  and  lordosis  is  almost  always  present. 
V  curious  twitching  of  the  muscles  (fibrillation)  is  a  common  symptom,  and 
nay  occur  in  muscles  which  are  not  yet  attacked.  It  is  a  most  important 
ymptom,  but  is  not,  as  was  formerly  suj)po8ed,  a  characteristic  feature.  The 
rritability  of  the  muscles  is  increased.  Sensation  is  unimpaired,  but  the 
latient  may  complain  of  numbness  and  coldness  of  the  affecte^l  limbs.  The 
:alvanic  and  faradic  irritability  of  the  muscles  progressively  diminishes  and 
aay  become  extinct,  the  galvanic  persisting  for  the  longer  time.  In  cases  of 
apid  wasting  and  paralysis  the  reaction  of  degeneration  may  be  obtained. 
?he  excitability  of  the  nerve  trunks  may  persist  after  the  muscles  have  ceased 
o  respond.    The  loss  of  power  is  usually  proportionate  to  the  wasting. 

The  foregoing  description  a])plio8  to  the  group  of  casos  in  which  the  atro- 
phy and  paralysis  are  flaccid — atonic,  as  Gowers  calls  it.  In  other  cases, 
hose  which  Charcot  describes  as  amyotrophic  lateral  sclerosis,  spastic  paraly- 
is  precedes  the  wasting.  This  foyiir  atrophy  first  involves  the  arms  and  then 
he  legs.  The  reflexes  are  greatly  increased.  It  is  one  of  the  rare  conditions 
n  which  a  jaw  clonus  may  be  obtained.    The  most  typical  condition  of  spastic 
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paraplegia  may  be  produced.  On  starting  to  walk,  the  patient  Bcems  glued  to 
the  ground  and  makes  ineffectual  attempts  to  lift  the  toes ;  then  four  or  fife 
short,  quick  steps  are  taken  on  the  toes  with  the  body  thrown  forward;  and 
finally  he  starts  off,  sometimes  with  great  rapidity.  Some  of  the  patients  cu 
walk  up  and  down  stairs  better  than  on  the  level.  The  wasting  is  never  w 
extreme  as  in  the  atonic  form,  and  the  loss  of  power  may  be  out  of  proportica 
to  it.  The  sphincters  are  unaffected.  Sexual  power  may  be  lost  early.  Casei 
are  met  with  which  correspond  accurately  to  the  clinical  picture  given  br 
Charcot  of  amyotrophic  lateral  sclerosis.  These  are  not  very  common,  and 
it  is  much  more  usual  to  have  a  combination  of  the  two  types,  A  flaccid 
atrophic  paralysis  with  increased  reflexes  is  often  met  with.  These  diffewncei 
depend  upon  the  relative  extent  of  the  involvement  of  the  upper  and  Iwer 
motor  segments  and  the  time  of  the  involvement  of  each.  The  condition  mar 
be  unilateral. 

As  the  degeneration  extends  upward  an  important  change  takes  place  fn» 
the  occurrence  of  bulbar  symptoms,  which  may,  however,  precede  the  spinil 
manifestations.  The  lips,  tongue,  face,  pharynx,  and  larynx  may  he  involved 
The  lips  may  be  affected  and  articulation  impaired  for  years  before  serioiB 
symptoms  occur.  In  the  final  stage  there  may  be  tremor,  the  memory  fai^ 
and  a  condition  of  dementia  supervenes. 

Gowers  gives  the  following  useful  classification  of  the  varieties  of  this 
affection:  (1)  Atonic  atrophy,  becoming  extreme;  (2)  muscular  weakne* 
with  spasm,  but  without  wasting  or  with  only  slight  wasting;  and  (3)  atonic 
atrophy,  rarely  extreme  in  degree,  with  exaggeration  of  the  reflexes.  Thoe 
conditions  may  "coexist  in  every  degree  and  combination — between  universal 
atonic  atrophy  on  the  one  hand  and  universal  spastic  paralysis  without  wast* 
ilig  on  the  other." 

Diagnosis. — Progressive  (central)  muscular  atrophy  begins,  as  a  rule,  is 
adult  life,  without  hereditary  or  family  influences  (the  early  infantile  fora 
being  an  exception),  and  usually  affects  first  the  muscles  of  the  thumb,  and 
gradually  involves  the  interossei  and  lumbricales.  Fibrillary  contractions  arf 
common,  electrical  changes  occur,  and  the  deep  reflexes  are  usually  incret^'l 
These  characteristics  are  usually  sufficient  to  distinguish  it  from  the  other 
forms  of  muscular  wasting. 

In  syringo-myolia  the  symptoms  may  be  very  similar  to  those  in  the  spa>tic 
form  of  muscular  atrophy.  The  sensory  disturbances  in  the  former  dir^ise, 
as  a  rule,  make  the  diagnosis  clear,  but  when  these  are  absent  or  but  little  de- 
veloped it  may  be  very  difficult  or  even  impossible  to  distinguish  the  dii^eaatf. 

Treatment. — The  disease  is  incurable.  The  downward  progress  is  slow  hot 
certain,  though  in  a  few  cases  a  temporary  arrest  may  take  place.  With  a 
history  of  syphilis,  mercury  and  iodide  of  potassium  may  In?  tried,  and  Gowers 
recommends  courses  of  arsenic  and  the  hypodermic  injection  of  str}*chnine. 
Probably  the  most  useful  means  is  systematic  massage,  particularly  in  the 
spastic  cases. 

Bulbar  Paralysis  (GlossO'lahio-laryngeal  Paralysis) 

When  the  disease  affects  the  motor  nuclei  of  the  medulla  first  or  earlv.  it 
is  called  bulbar  paralysis,  but  it  has  practically  no  independent  exisstem*.  «* 
the  spinal  cord  is  sooner  or  later  involved. 
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Symptoms. — The  disease  usually  begins  with  slight  defect  in  the  speech, 
and  the  patient  has  difficulty  in  pronouncing  the  dentals  and  Unguals.  The 
paralysis  starts  in  the  tongue,  and  the  superior  lingual  muscle  gradually  be- 
comes atrophied,  and  finally  the  mucous  membrane  is  thrown  into  transverse 
folds.  In  the  process  of  wasting  the  fibrillary  tremors  are  seen.  Owing  to 
the  loss  of  power  in  the  tongue,  the  food  is  with  difficulty  pushed  back  into 
the  pharynx.  The  saliva  also  may  be  increased,  and  is  apt  to  accumulate  in 
the  mouth.  When  the  lips  become  involved  the  patient  can  neither  whistle  nor 
pronounce  the  labial  consonants.  The  mouth  looks  large,  the  lips  are  promi- 
nent, and  there  is  constant  drooling.  The  food  is  masticated  with  difficulty. 
Swallowing  becomes  difficult,  owing  partly  to  the  regurgitation  into  the 
nostrils,  partly  to  the  involvement  of  the  pharyngeal  muscles.  The  muscles 
of  the  vocal  cords  waste  and  the  voice  becomes  feeble,  but  the  laryngeal  paraly- 
sis is  rarely  so  extreme  as  that  of  the  lips  and  tongue. 

The  course  of  the  disease  is  slow  but  progressive.  Death  often  results 
from  an  aspiration  pneumonia,  sometimes  from  choking,  more  rarely  from 
involvement  of  the  respiratory  centres.  The  mind  usually  remains  clear.  The 
patient  may  become  emotional.  In  a  majority  of  the  cases  the  disease  is  only 
part  of  a  progressive  atrophy,  either  simple  or  associated  with  a  spastic  con- 
dition. In  the  later  stage  of  amyotrophic  lateral  sclerosis  the  bulbar  lesions 
may  paralyze  the  lips  long  before  the  pharynx  or  larynx  becomes  affected. 

The  diagnosis  of  the  disease  is  readily  made,  either  in  the  acute  or  chronic 
form.  The  involvement  of  the  lips  and  tongue  is  usually  well  marked,  while 
that  of  the  palate  may  be  long  deferred.  A  condition  has  been  described,  how- 
ever, which  may  closely  simulate  bulbar  paralysis.  This  is  the  so-called 
pseudo-bulhar  form  or  bulbar  palsy  of  cerebral  origin.  Bilateral  disease  of 
the  motor  cortex  in  the  lower  part  of  the  ascending  frontal  convolution,  or 
about  the  knee  of  the  internal  capsule,  may  cause  paralysis  of  the  lips  and 
tongue  and  pharynx,  which  closely  simulates  a  lesion  of  the  medulla.  Some- 
times the  symptoms  appear  on  one  side,  but  in  many  instances  they  develop 
suddenly  on  both  sides.  A  bilateral  lesion  has  usually  been  found,  but  in 
several  instances  the  disease  was  unilateral. 

The  so-called  acute  bulbar  paralysis  may  be  due  to  (a)  haemorrhagic  or 
embolic  softening  in  the  pons  and  medulla;  (b)  acute  inflammatory  softening, 
analogous  to  polio-myelitis,  occurring  occasicmally  as  a  post-febrile  affection. 
It  has  occasionally  followed  diphtheria,  and  occurred  after  severe  electric 
shocks  of  high  voltage.  It  usually  comes  on  very  suddenly,  hence  the  term 
afK)plectiform.  The  symptoms  in  this  form  may  correspond  closely  to  those 
of  an  advanced  case  of  chronic  bulbar  paralysis.  The  sudden  onset  and  the 
associated  symptoms  make  the  diagnosis  easy.  In  these  acute  cases  there 
may  be  loss  of  power  in  one  arm,  or  hemiplegia,  sometimes  alternate  hemi- 
plegia, with  paralysis  on  one  side  of  the  face  and  loss  of  power  on  the  other 
side  of  the  body,  (c)  In  epidemics  of  polio-myelitis  cases  occur  with  acute 
bulbar  symptoms. 

2.     PROGRESSIVE    NEURAL    MTTSCULAR   ATROPHY 

This  fornu  known  also  as  the  peroneal  type,  or  by  the  names  of  the  men 
who  have  described  it  most  accurately — namely,  Charcot,  Marie,  and  Tooth — 
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occurs  either  as  a  hereditary  or  as  a  family  affection.  "  It  usnallv  begins 
in  early  childhood,  affecting  first  the  muscles  of  the  feet  and  the  peronetl 
group;  as  a  result  of  the  weakening  of  these  muscles,  club-foot,  either  pes 
equinus  or  pes  equino-varus,  occurs.  In  rare  instances  the  disease  mij 
begin  in  the  hands,  but  the  upper  limbs,  as  a  rule,  are  not  affected  for 
some  years  after  the  legs  are  attacked,  and  the  trouble  then  begins  in  the 
small  muscles  of  the  hand.  Sensory  disturbances  are  frequently  present  and 
form  important  diagnostic  features.  Fibrillary  contractions  and  twitchings 
also  occur.  The  electrical  reactions  are  altered ;  there  is  either  a  loss  or  a  very 
great  decrease  of  the  excitability,  which  can  be  demonstrated  not  only  in 
the  atrophic  muscles,  but  also  in  muscles  and  nerves  which  are  apparentlj 
normal. 

This  form  seems  to  stand  between  the  central  muscular  atrophy  and  the 
muscular  dystrophies.  Occurring  in  families  and  beginning  in  early  life,  it 
resembles  the  latter,  but  it  is  more  like  the  former  in  that  fibrillar}'  contnuv 
tions  and  muscular  twitchings  are  common,  that  the  small  muscles  of  the 
hand  are  apt  to  be  involved,  and  that  electrical  changes  are  present.  In  the 
prominence  of  sensory  symptoms  it  differs  from  both.  In  cases  of  acquired 
double  club-foot  this  disease  should  be  suspected. 

3.    THE  MU8CULAB  DY8TB0PHIE8 
(Dystrophia  muscularis  progressiva,  Efb) 

Definition. — Muscular  wasting,  with  or  without  an  initial  hypertrophT. 
beginning  in  various  groups  of  muscles,  usually  progressive  in  character,  and 
dependent  on  primary  changes  in  the  muscles  themselves.  A  marked  heredi- 
tary disposition  is  met  with  in  the  disease. 

Etiology. — No  etiological  factors  of  any  moment  are  known  other  than 
heredity.  The  influence  may  show  itself  by  true  heredity — the  disease  occur- 
ring in  two  or  more  generations — or  several  members  of  the  same  generation 
may  be  affected,  showing  a  family  tendency.  Many  members  of  the  same 
family  may  be  attacked  through  several  generations.  Males,  as  a  rule,  are 
more  frequently  affected  than  females.  The  disease  is  usually  transmitted 
through  the  mother,  though  she  may  not  herself  be  affected.  As  many  as  20 
or  30  cases  have  been  described  in  five  generations.  In  Erb's  cases  44  per  cent, 
showed  no  heredity.  The  disease  usually  sets  in  before  puberty,  but  may  be 
as  late  as  the  twentieth  or  twenty-fifth  year,  or  in  some  instances  even  later. 

Symptoms. — The  first  symptom  noticed  is,  as  a  rule,  clumsiness  in  the 
movements  of  the  child,  and  on  examination  certain  muscles  or  groups  of 
muscles  seem  to  be  enlarged,  particularly  those  of  the  calves.  The  exteniors 
of  the  leg,  the  glutei,  the  lumbar  muscles,  the  deltoid,  triceps  and  infra^pini- 
tus,  are  the  next  most  frequently  involved,  and  may  stand  out  with  great 
prominence.  The  muscles  of  the  neck,  face,  and  forearm  rarely  suffer.  Some- 
times only  a  portion  of  a  muscle  is  involved.  With  this  hypertrophy  of  some 
muscles  there  is  wasting  of  others,  particularly  the  lower  portion  of  the  pec- 
torals and  the  latissimus  dorsi.  The  attitude  when  standing  is  very  cha^acte^ 
istic.  The  legs  are  far  apart,  the  shoulders  thrown  back,  the  spine  is  greatlj 
curved,  and  the  abdomen  protrudes.     The  gait  is  waddling  and  awkward.   I» 
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letting  up  from  the  floor  the  position  assumed,  so  well  known  now  through 
lOwers^  figures,  is  pathognomonic.  The  patient  first  turns  over  in  the  all- 
oars  position  and  raises  the  trunk  with  his  arms ;  the  hands  are  then  moved 
long  the  ground  until  the  knees  are  reached ;  then  with  one  hand  upon  a  knee 
le  lifts  himself  up,  grasps  the  other  knee,  and  gradually  pushes  himself  into 
he  erect  posture,  as  it  has  been  expressed,  by  climbing  up  his  legs.  The  strik- 
ng  contrast  between  the  feebleness  of  the  child  and  the  powerful  looking 
»eudo-hypertrophic  muscles  is  very  characteristic.  The  enlarged  muscles  may, 
lowevcr,  be  relatively  very  strong. 

The  course  of  the  disease  is  slow,  but  progressive.  Wasting  proceeds  and 
inally  all  traces  of  the  enlarged  condition  of  the  muscles  disappear.  At  this 
lite  period  distortions  and  contractions  are  common. 

The  muscles  of  the  shoulder-girdle  are  nearly  always  affected  early  in  the 
isease,  causing  a  symptom  upon  which  Erb  lays  great  stress.  With  the  hands 
nder  the  arms,  when  one  endeavors  to  lift  the  patient,  the  shoulders  are 
aised  to  the  level  of  the  ears,  and  one  gets  the  impression  as  though  the  child 
'ere  slipping  through.  These  "loose  shoulders"  are  very  characteristic.  The 
baormal  mobility  of  the  shoulder  blades  gives  them  a  winged  appearance,  and 
lakes  the  arms  seem  much  longer  than  usual  when  they  are  stretched  out. 

There  are  no  sensory  symptoms.  The  atrophic  muscles  do  not  show  the 
eaction  of  degeneration  except  in  extremely  rare  instances. 

Clinical  Forms.  — A  number  of  different  types  have  been  described,  depend- 
Qg  upon  tlie  age  at  the  onset,  the  muscles  first  affected,  the  occurrence  of 
ypertrophy,  the  prominence  of  heredity,  etc.  But  Erb  has  shown  that  there 
s  no  sharp  division  between  these  different  forms,  and  classes  them  all  under 
he  name  of  dystrophia  muscularis  progressiva.  Por  convenience  of  descrip- 
ion  he  subdivides  the  disease  into  two  large  groups: 

I.  Those  cases  which  occur  in  childhood. 

II.  The  cases  occurring  in  youth  and  adult  life. 

The  first  division  is  subdivided  into  (1)  the  hypertrophic  and  (2)  the 
trophic  form. 

irnder  the  hypertrophic  form,  which  is  the  pseudo-hypertrophic  muscular 
paralysis  of  authors,  he  thinks  it  is  useful  to  distinguish  between  the  cases  in 
rhich  (a)  the  enlarged  muscles  have  undergone  lipomatosis — ^i.  e.,  pseudo- 
lypertrophy — from  those  (6)  in  which  there  is  a  real  hypertrophy. 

The  atrophic  form  also  includes  two  subclasses:  (a)  Those  cases  in  which 
he  muscles  of  the  face  are  involved  early;  this  corresponds  to  the  infantile 
orm  of  Ducheniie — the  Landouzy-Dejerine  type.  (6)  Those  cases  in  which 
he  face  is  not  involved.    They  may  be  grouped  as  follows : 

I.  Dystrophia  muscularis  progressiva  infantum. 

1.  Hypertrophic  form. 

(a)   With  pseudo-hypertrophy. 
(6)  With  real  hypertrophy. 

2.  Atrophic  form. 

(a)   With  primary  involvement  of  the  face  (infantile  form  of 

Duchenne). 
{b)   Without  involvement  of  the  face. 

II.  Dystrophia  muscularis  progressiva  juvenum  vel  adultorum  (Erb's 
uvenile  form). 
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Morbid  Anatomy* — According  to  Erb,  the  disea&e  eoneif^ts  in  a  chmirr iftl 
the  mxiscles  theniselvef?.  At  first  the  muscle  fibres  hyportrophr,  anrHtawl 
round;  the  nuclei  increase,  and  the  muscle  fibres  may  become  fi«^fe4  itfl 
the  mme  time  there  is  a  t'light  increase  in  the  connective  tisguc.  Snnnerf/H 
kler  the  naasele  libres  begin  to  atrophy,  and  the  nuclei  bec*ome  :'  1 

creased*  Vacuoles  and  tksures  appear,  and  the  fibres  finally  lji%. ..,.  .  J 
pletely  atrophic,  the  connective  tissue  becoming  markedly  inereatit'd.  Fat  jr  ■ 
be  ilep<)s?ited  in  the  connective  tissue  to  such  an  extent  as  to  can      '  1 

lipouuitosis — ]jR'U(h>-hypcrtro])hj,     The  different  Btages  of  tbi-  | 

be  fonnd  in  a  s^ingk^  nmselc  at  the  same  time.  m 

The  nervous;  system  has  very  generally  been  found  to  be  wilbml  dtJOd-l 
gtrable  lesions,  but  in  certain  cases  changes  in  the  cells  of  the  ventral  \»mM 
have  beeu  described.  ^^H 

Diagnosis. — The  muscular  dystrophies  can  u.^ually  l>e  distimriiiijhed  i^^^H 
from  the  other  forms  of  muscular  atrophy.  ^^M 

(rt)  Tn  the  cerebral  atrophy  loss  of  power  usually  precedes  tije  atr^^H 
which  is  either  of  a  monoplegie  nr  hennplegic  type.  ■ 

(6)   From   progressive    (central)    muscular   atrophy   the   distinetinni  ©B 
plainly  marked.    This  form  begins  in  the  small  muscles  of  the  haniL  a  uIUm 
tion  rarely,  if  ever,  aiTected  by  the  dystrophies,  which  involve  first  ih<m  41 
the  calves,  the  trunk,  the  face,  or  the  shoulder-girdle.     In  the  central  au n'^t " 
the  reaction  of  degeneration  is  present  and  fibrillary  twitehings  *>ccur  iti    r 
the  atrophied  and  non-atrophied  muscles.     In  many  cases,  in  addition  1 1    • 
wasting  in  the  arms,  tliere  is  a  spastic  condition  in  the  legs  and  increase  m  y 
.exes.    The  centra!  atrophies  come  on  late  in  life;  the  dystnxphic*  ii*-\'l  .^ 
as  a  rule,  early.     In  the  progressive  muscular  dystrophics  heredity  pb^^  ^ 
important  role,  which  in  the  central  form  is  quite  gul>sidiary»     In  Hie  ns 
cases  of  early   infantile  spinal  muscular  atrophy  occurring  in  familia  fli 
eymptoms  are  so  characteristic  of  a  central  disease  that  the  diagnoeb  protfH  ; 
no  diflfienlty.  ■ 

(c)  In  the  neuritic  muscular  atrophies,  whether  due  to  lead  or  to  trtmil 
the  general  characters  and  the  mode  of  onset  are  distinctive.  In  the  casei  d 
muUiide  neuritis  seen  for  the  first  time  at  a  period  when  tlie  wasting  is  iiiuit  J 
there  is  often  difficulty,  but  the  absence  of  family  history  and  the  (liftrfbnti™ 
are  important  features.  Moreover,  the  paralysis  is  out  of  propurtion  to  M 
atrophy.  Sensor}^  sMuptoms  may  be  present,  and  in  the  cases  iti  which  IH 
legs  are  chiefly  involved  there  is  usually  the  steppage  gait  so  char»ctef iiAic fl 
peripheral  neuritis.  ^ 

{(!)  Progressive  neural  muscular  atrophy.  Here  heredity  is  alfso  a  hdtt, 
and  the  disease  usually  begins  in  early  life,  but  the  distribution  of  atrcpiL 
and  paralysis,  which  in  this  aiTection  is  at  first  confined  to  the  peripbm^ 
the  extremities,  helps  to  distingnish  it  from  the  dystrophies;  while  the  ocra 
rence  of  sensory  symfdoms,  fibrillary  contractions,  and  the  marked  deen^Mn 
the  electrical  excitability  usually  make  the  distinction  clear,  I 

The  outlook  in  the  primary  muscular  dystrophies  is  bad.  Tlli^  ^*^^4 
progresses  uniformly,  uninfiueneed  by  treatment.  Erb  holds  that  by  ekdficifl 
and  massage  the  progress  is  occasionally  arrested.  The  general  health  diOiH 
be  carefully  looked  after,  moderate  exercise  allowed,  frictions  with  fl3  in 
plied  to  the  muscles,  and  when  the  patient  beeomes  bedfast,  as  is  ioevitilfl 
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sooner  or  lattT,   vnre  should  lie  taken  to  prevent  contractures   in  awkward 
ositkm^. 

The  forms  of  progrosgive  muscuhir  wasting — progresgive  (central)  niuecu- 

ir   atrophy,  prog^'essive  neural  inut?c»hir  atrophy,  and  the  niUFCular  dptro* 

ihies — have  been  considered  as  distinct  diseases,  but  possibly  the  di^tinetjon 

lay  not  be  so  sliarp  as  we  believe.     Certain  cases  occur  which  seem  not  to 

?lon^'  to  any  one  of  the   forms,  but  to  stand  between  them.     The  changes 

the  juuBcles  which  were  thought  to  be  chararteristic  of  the  dystrophies  have 

*<H*n  found  in  the  other  forms.     The  central  form  oeeurs  as  a  fannly  disease 

infancy,  and  the  nervous  system  has  been  found  diseased  in  the  dystrophics. 


B.     SYSTEM   DISEASES   OF   THE   UPPER   MOTOR   SEl^MENT 


The  question  of  an  uncomplicated   primary  degeneration   of  the    upper 
lotor  neurones  has  not  l>een  decided.     Cases  with  a  clinical  picture  corre- 
sponding to  thii*  lesion  are  not  imconmion,  and  they  may  persist  for  a  h>ng 
line  without  change.     Cn fortunately  the  cases  which  have  come  to  autopsy 
lave  shown  various  con<lition8.     In  only  two  or  three  has  the  disease   been 
nearly  confined  to  the  pyramidal  tract  that  they  can  be  used  as  an  argu- 
jt  for  the  indepemlencc  of  this  condition.  The  cases  of  ^finkowski,  Drcsch- 
Id,  and  Striimpell  are  not  absolutely  conclusive,  as  they  arc  not  rpiite  pure, 
llthough  they  go  far  to  prove  that  a  degeneration  in  the  pyramidal  tract  may 
uncom|dieated,  at  least  for  a  long  time.     The  same  may  be  said  for  the 
roup  of  cases  described  l>y  Bernhardt  and  Striimjjell  under  the  name  heredi- 
iry  spastic  sjtinal  paralysis,  in  which  the  extensive  systemic  degeneration  of 
tlie  pyramidal  tracts  is  combined  with  slight  degeneration  in  otlier  tracts  of 
the  cord. 

1.    SPASTIC  PARALYSIS  OF  ADULTS 

(Tabes  dorsa!k  spasmodique;  Primary  Lateral  Sclerosis) 

Definition. — A  gradnal  loss  of  power  with  spasm  of  the  muscles  of  the 
l>ody,  the  lower  extremities  being  first  and  most  alFected,  unaccompanied  by 

I  muscular  atrophy,  sensory  disturbance,  or  other  symptoms.  Tixe  pathological 
anatomy  is  undetermined,  but  a  systemic  degeneration  of  the  pyramidal  tracts 
is  assumed. 
Symptoms. — The  general  symptoms  of  spastic  paraplegia  in  adults  are 
very  distinctive.  The  patient  complains  of  feeling  tired,  of  stiffness  in  the 
le?8,  and  perhaps  of  pains  of  a  dull  aching  character  in  the  back  or  in  the 
eaives.  Tliere  may  be  no  definite  loss  of  power,  even  when  the  spastic  condi- 
tion is  well  established.  In  other  instances  there  is  definite  WT^akness.  The 
stiffness  is  felt  most  in  the  morning.  In  a  well  developed  ease  the  gait  is  most 
characteristic*  The  legs  are  moved  stiffly  and  with  hesitation,  the  toes  drag 
and  catch  against  the  ground,  and,  in  extreme  cases,  when  the  ball  of  the 
foot  rests  upon  the  ground  a  distinct  clonus  dqyelops.  The  legs  are  kfept 
eloee  together,  the  knees  touch,  and  in  certain  cases  the  adductor  spasm  may 
cause  croBs-legged  progression.    On  examination,  the  legs  may  at  first  appear 
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tolerably  supple,  perhaps  flexed  and  extended  readily.  In  other  casa  the 
rigidity  is  marked,  particularly  when  the  limbs  are  extended.  The  ppasm  of 
the  adductors  of  the  thigh  may  be  so  extreme  that  the  legs  are  Feparatfd  with 
the  greatest  difficulty.  In  cases  of  this  extreme  rigidity  the  patient  lunallT 
loses  the  power  of  walking.  The  nutrition  is  well  maintained,  the  muncles 
may  be  hypertrophied.  The  reflexes  are  greatly  increased.  The  slightest 
touch  upon  the  patellar  tendon  produces  an  active  knee-jerk.  The  rectos 
clonus  and  the  ankle  clonus  are  easily  obtained.  In  some  instances  the  slight- 
est touch  may  throw  the  legs  into  violent  clonic  spasm,  the  condition  to  which 
Brown-Sequard  gave  the  name  of  spinal  epilepsy.  The  superficial  refleiw 
are  also  increased.  The  arms  may  be  unaffected  for  years,  but  occafionally 
they  become  weak  and  stiff  at  the  same  time  as  the  legs. 

The  course  of  the  disease  is  progressively  downward.  Years  may  ekpie 
before  the  patient  is  bedridden.  Involvement  of  the  sphincters,  as  a  role, 
is  late ;  occasionally,  however,  it  is  early.  The  sensory  symptoms  rarely  pro- 
gress, and  the  ])atients  may  retain  their  general  nutrition  and  enjoy  excellent 
health.    Ocular  symptoms  are  rare. 

Diagnosis. — The  diagnosis,  so  far  as  the  clinical  picture  is  concerned,  is 
readily  made,  but  it  is  often  very  difficult  to  determine  accurately  the  nature 
of  the  underlying  pathological  condition.  A  history  of  syphilis  is  present  in 
many  of  the  cases.  Cases  which  have  run  a  fairly  typical  clinical  course  upon 
coming  to  autopsy  have  been  found  to  have  been  due  to  very  different  condi- 
tions^— transverse  myelitis,  multiple  sclerosis,  cerebral  tumor,  etc.  Gemnl 
paralysis  of  the  insane  may  l)egin  with  symptoms  of  spastic  paraplegia,  and 
Westphal  believed  that  it  was  only  in  relation  to  this  disease  that  a  primarr 
sclerosis  of  the  pyramidal  tracts  ever  occurred.  In  any  case  the  diagnosis 
of  primary  systemic  degeneration  of  the  pjTamidal  tract  is,  to  say  the  least, 
doubtful. 

Treatment. — Not  much  can  be  done  to  check  the  progress  of  the  disease. 
Division  of  the  posterior  nerve  roots  is  permissible  when  the  motor  weakness 
is  due  chiefly  to  the  spasticity.  A  number  of  cases  have  been  operated  npon 
successfully.  The  same  practice  has  been  followed  in  the  spasticity  with 
bilateral  athetosis. 


2.  SPASTIC  PARALYSIS  OF  INFANTS— SPASTIC  DIPLEGIA— BIRTH  PAL8IE8 
{Paraplegia  cerehraUs  spastica  (Heine);  Little's  Disease) 

In  this  condition  there  is  a  paralysis  with  spasm  of  all  ejctremities,  dating 
from  or  shortly  succeeding  birth,  more  rarely  following  the  fevers  or  an 
attack  of  convulsions.  The  legs  are  usually  more  involved  than  the  arms: 
there  is  no  wasting,  no  disturbance  of  sensation.  The  reflexes  are  increased. 
Tlie  mental  condition  is  usually  much  disturbed.  The  patients  are  often 
imbeciles  or  idiots,  helpless  in  mind  and  body.  Ataxic  and  athetoid  move- 
ments of  the  most  oxaggerat(»d  kind  may  occur. 

While  only  a  limited  number  of  cases  of  infantile  hemiplegia  are  con- 
genital, on  tlio  other  hand,  in  spastic  diplegia  and  paraplegia  a  large  pro- 
porti(m  of  the  catfcs  results  from  injur}'  at  birth.  The  arms  may  l^e  so  slightly 
affected  as  to  make  it  difficult  to  determine  whether  it  is  a  case  of  diplegia  or 
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raplegia.  The  diBease  usually  dates  from  birth,  and  a  majority  of  the  chil- 
dreD  are  born  in  first  lal>ors  or  are  ftircops  cases,  and  are  at  birtli  asphyxiated 
blue  bailies.  In  feet  j^rescntations  there  may  be  laceration  or  tearing  of  the 
Brubro*spinal  menibrttneji.     Premature  birth  is  also  given  as  a  eause. 

Morbid  Anatomy. — The  birth  palsies  which  ultimately  induce  the  spastic 
legias  or  parapk\i^ias  arc  most  frequently  tlie  result  of  meningeal  hjEnior- 
The  inipdrtanee  of  tliisi  condition  has  been  sliown  by  tlie  studies  of 
Litzmann  and  Sarah  J,  MeNutt     The  bleeding  may  come  from  the  veins, 
nr  from  the  longitudinal  sinus.     The  hieniorrhage  has  in  many  cases  Iseen 
greatest  over  the  motor  areas,  and  in  these  case^  the  intelligence  may  sutler 
but  little;  with  a  more  extensive  haemorrhage,  especially  when  it  implicates 
the  frontal  lobes*  any  grade  of  amentia  may  be  occasioned.    It  seems  probable 
that  the  sclerosis  found  in  these  cases  may  result  from  compression  by  the 
blaod  clot.    In  other  instances  the  condition  may  he  due  to  a  fetal  meningo- 
encephalitis.    In  1()  autopsies  collected  in  the  literature,  in  wl)ie!i  the  patients 
died  at  ages  varying  from  two  to  thirty,  the  anatomical  condition  was  either 
.a  diffuse  atrophy,  winch  was  most  common,  or  porenceidialus.     From  the  fact 
■that  certain  of  the  patients  are  born  prematurely,  before  the  pyramidal  tracts 
are  developed,  it  has  lieen  assumed  by  some  that  a  non-tlevelopuient  of  these 
tracts  is  the  cause  of  the  disease.    In  others  the  fibres  have  been  few  in  num- 
pier  and  incompletely  myelmized.     This  hypothesis  has  lieen  urged  by  Marie, 
^diri  limits  the  name  spastic  paraplegia  to  that  group  of  the  infantile  eases 
ill  which  tbere  is  no  evidence  of  involvement  of  the  brain^ntelleetuol  dis- 
turbanees,  ejulepsy,  etc.,  and  it  is  in  tbese  eases  that  he  lielieves  the  pyramidal 

racts  have  remained  undeveloped. 
Symptoms. — At  first  nothing  abnormal  may  be  noticed  about  the  child.    In 
pome    instances  there  have   been   early   and    frecjuent   convulsions;   then   at 
the  age  when  the  child  should  begin  to  walk  it  is  noticed  that  the  limbs  are 
not  used  readily,  and  on  examination  a  stiffness  of  the  legs  and  arms  is  found. 
Even  at  the  age  of  two  the  child  may  not  be  able  to  sit  up,  and  often  the 
head  is  not  well  supported  by  the  neck  muscles.     The  rigidity,  as  a  rule,  is 
more  marked  in  the  legs,  and  there  is  an  adductor  spasm.     When  supported 
on  the  feet,  the  child  either  rests  on  its  toes  and  the  inner  surface  of  the  feet* 
with  the  knees  close  together,  or  the  legs  may  be  crossed.    The  stiffness  of  the 
Tipper  limbs  varies.     It  may  be  scarcely  noticeable  or  the  rigidity  may  be  as 
marked  as  in  the  legs.    When  the  spastic  condition  affects  the  arms  as  well  as 
the  legs*  we  speak  of  the  condition  as  diplegia;  when  the  legs  alone  are  in- 
volved, as  paraplegia.    There  seems  to  be  no  sutfieient  reason  for  considering 
Uiem  separately.    The  spasticity  is  probably  due  to  interruption  of  the  cortico- 
epinal  fibres  which  exercise  an  inhibitory  influence  on  the  cells  of  the  anterior 
horns.    Constant  irregular  movements  of  the  arms  are  not  uncommon.     The 

Edld  has  great  difficulty  in  grasping  an  object.  The  spasm  and  weakness 
ay  be  more  evident  on  one  side  than  the  other.  The  mental  condition  is, 
\  a  rule,  defective  and  convulsive  seizures  are  common. 
Associated  witli  the  spastic  paralysis  are  tw*o  allied  conditions  of  consid- 
ernWe  interest,  characterized  by  spasm  and  disordered  movements.  A  child 
with  spastic  diplegia  may  present,  in  an  unusual  degree^  irregular  movements 
of  the  muscles.  In  attempting  to  grasp  an  object  the  fingers  may  he  thrown 
otti  in  a  stiii,  spasmodic,  irregular  manner^  or  there  may  be  constant  irregular 
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movements  of  the  shoulders,  arms,  and  hands,  with  slight  incoordination  of 
the  head.  Cases  of  this  description  have  heen  described  as  chorea  spoHia, 
and  they  may  be  difficult  to  separate  from  multiple  sclerosis  and  from  Fried- 
reich's ataxia. 

A  still  more  remarkable  condition  is  that  of  bilateral  athetosis,  in  whidi 
there  is  a  combination  of  spasm  more  or  less  marked  with  the  most  eitit- 
ordinary  bizarre  movements  of  the  muscles.  The  condition,  as  a  rule,  data 
from  infancy.  The  patient  may  not  be  able  to  walk.  The  head  is  turned  from 
side  to  side;  there  are  continual  irregular  movements  of  the  face  miude^ 
and  the  mouth  is  drawn  and  greatly  distorted.  The  extremities  are  more  or 
less  rigid,  particularly  in  extension.  On  the  slightest  attempt  to  move,  ofta 
sj)ontaneously,  there  are  extraordinary  movements  of  the  arms  and  legs,  jw^ 
ticularly  of  the  arms,  somewhat  like  athetosis,  though  much  more  exa^}S^ 
atcd.  The  patients  are  often  unable  to  help  themselves  on  account  of  th« 
moveuicnts.  The  reflexes  are  increased.  The  mental  condition  is  variable.  Th 
patient  may  be  idiotic,  but  in  3  of  the  6  cases  which  I  have  seen  the  patieoti 
were  intelligent.  Massalongo,  who  has  carefully  studied  this  condition,  de- 
scribes 3  cases  in  one  family.  I  have  collected  53  cases  from  the  literature 
33  of  whicli  occurred  in  males  and  20  in  females. 

Treatment. — Little  can  be  done  for  these  children  when  the  symptoms  IR 
extreme.  In  the  milder  cases  patient  training  may  do  much  to  better  the 
mental  state  when  ft^eble-mindedness  accompanies  the  motor  palsies.  Exct- 
cises  and  massage  should  be  given  for  the  spastic  muscles,  and  in  many  in* 
stances  tenotomies  and  tendon  transplantations  may  be  helpful  in  improving 
the  usefulness  particularly  of  the  lower  extremities.  Division  of  the  pogterior 
nerve  roots  is  of  great  use  in  certain  cases.  On  the  view  that  most  of  these 
cases  date  back  to  an  intracranial  haemorrhage  during  parturition,  it  i« 
reasonable  to  suppose  that  an  immediate  oi)eration  with  the  removal  of  the 
cortical  clot — for  the  effusion  of  l)lood  is  usually  on  the  surface  of  the  hemi- 
sphere— might  ward  off  the  disastrous  consequences  of  compression  on  the 
infant's  brain.  Cases,  with  asphyxia  and  convulsions  after  difficult  labors 
have  been  operated  upon  soon  after  birth  by  Cushing  and  others,  and  co^ 
tical  clots  liave  bec^n  removed.  In  some  cases  there  has  been  a  complete  rest<»^ 
ation  to  health  and  the  usual  spastic  sequels  have  not  occurred. 

3.     HEREDITARY  SPASTIC  PARAPLEGIA 

(Tlereditari/  Spastic  Spinal  Paralyitif<:  Family  form  of  Spastic  Spinal 

Paralysis) 

It  is  a  family  affection  and  only  occasionally  are  the  ascendants  affected. 
There  are  several  forms: 

1.  The  pun*  spas^tic  paraplegia — Striimpell's  tvpe — in  which  two  or  more 
members  of  a  family  are  attacked.     Trunk,  arms,  and  brain  are  not  affecieil 

2.  ^lixed  forms:  (a)  with  features  of  multiple  sclerosis  as  descnb«il  by 
Cestan  and  Guillain:  (b)  amvotrojihic  lateral  sclerosis  type,  with  the  added 
feature  of  atro[>hy ;  (c)  forms  resembling  Friedreich's  ataxia  and  the  hered- 
itary cereWlar  ataxia:  (d)  forms  resembling  cerebral  diplegia. 

In  a  majority  of  the  cases  the  disease  begins  in  children  between  the  Be^ 
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ith  and  the  fifteenth  years.  It  may  not  occur  until  the  twentieth  year.  Two, 
ree,  or  four  members  of  a  family  are  affected.  Beginning  in  the  legs  with 
iracteristic  spastic  gait  and  all  the  features  of  an  ordinary  spinal  paralysis, 
e  disease  may  extend  and  affect  the  arms,  or  there  are  added  the  symptoms 
multiple  sclerosis  or  of  one  of  the  other  above-named  affections.  Boys  are 
ore  often  affected  than  girls,  88  to  51,  in  the  cases  collected  by  Del^arde  and 
inet 

The  pathology  of  the  disease  is  still  under  discussion. 

Amanrotic  Family  Idiocy  (Sachs'  Disease). — A  remarkable  form  of  in- 
intile  paralysis  has  been  described  by  Sachs,  Peterson,  and  Hirsch.  The  dis- 
tfe  is  one  which  involves  the  entire  gray  matter  of  the  central  nervous  sys- 
an.  The  symptoms  as  summarized  by  Sachs  are:  (1)  Psychic  disturbances 
lat  appear  in  early  life  (first  or  second  year)  and  progress  to  total  idiocy. 
?)  Paresis,  and  ultimately  complete  paralysis  of  the  extremities,  which  may 
I  either  flaccid  or  spastic.  (3)  Increased,  decreased,  or  normal  tendon  re- 
?xe8.  (4)  Partial,  followed  by  total  blindness  (macular  changes,  with  sub- 
quent  atrophy  of  the  optic  nerve).  (5)  Marasmus  and  death,  usually  before 
e  second  year.  (6)  Distinct  familial  type.  Occasional  symptoms  are  nys- 
gmus,  strabismus,  hyperacusis,  or  impairment  of  hearing.  The  pathological 
anges  are  primitive  type  of  the  cerebral  convolutions,  macrogyria,  degen- 
ative  changes  in  the  large  pyramidal  cells,  absence  of  the  tangential  fibres, 
;d  decrease  of  the  fibres  of  the  white  matter.  The  blood-vessels  are  normal, 
lere  is  also  degeneration  of  the  pyramidal  columns  of  the  cord.  Of  27  cases 
llected  by  Sachs,  17  occurred  in  six  families;  all  in  Hebrews, 

4.     EBB'S  SYPHILITIC  SPINAL  PARALYSIS 

Erb  has  described  a  symptom  group  under  the  term  syphilitic  spinal 
ralysis,  to  which  much  attention  has  been  given.     The  points  upon  which 

lays  stress  are  a  very  gradual  onset  with  a  development  finally  of  the  fea- 
res  of  a  spastic  paresis;  the  tendon  reflexes  are  greatly  increased,  but  the 
iscular  rigidity  is  slight  in  comparison  with  the  exaggerated  deep  reflexes. 
lere  is  rarely  much  pain,  and  the  sensory  disturbances  are  trivial,  but  there 
ly  be  parflBsthesia  and  the  girdle  sensation.  The  bladder  and  rectum  are 
ually  involved,  and  there  is  sexual  failure  or  impotence.  And,  lastly,  im- 
ovement  is  not  infrequent.  A  majority  of  instances  of  spastic  paralysis  of 
ults  not  the  result  of  slow  compression  of  the  cord  are  associated  with 
philis  and  belong  to  this  group. 

Erb  believes  the  lesion  to  be  a  special  form  of  transverse  myelitis,  but  per- 
ps  it  should  be  classed,  with  the  system  diseases,  under  the  name  toxic  spas- 
;  spinal  paralysis. 

5.     SECONDARY  SPASTIC  PARALYSIS 

Following  any  lomm  of  the  pyramidal  tract  there  may  be  a  spastic  paraly- 
\;  thus,  in  a  transverse  lesion  of  the  cord,  whether  the  result  of  slow  com- 
ession  (as  in  caries),  chronic  myelitis,  the  pressure  of  tumor,  chronic  men- 
go-myelitis,  or  multiple  sclerosis,  degeneration  takes  place  in  the  pyramidal 
acta,  below  the  point  of  disease.  The  legs  soon  become  stiff  and  rigid,  and 
e  reflexes  increase.    Bastian  has  shown  that  in  compression  paraplegia  if  the 
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transverse  lesion  is  complete,  the  limbs  may  be  flaccid,  without  increase  in  tia 
reflexes — paraplegte  flasque  of  the  French.  The  condition  of  the  pitkat 
in  these  secondary  forms  varies  very  much.  In  chronic  myelitis  or  in  mul- 
tiple sclerosis  he  may  be  able  to  walk  about,  but  with  a  characteristic  spirtie 
gait.  In  the  compression  myelitis,  in  fracture,  or  in  caries,  there  may  be 
complete  loss  of  power  with  rigidity. 

It  may  be  difficult  or  even  impossible  to  distinguish  these  cases  from  thde 
of  primary  spastic  paralysis.  Reliance  is  to  be  placed  upon  the  aseoeiatid 
s}7nptoms ;  when  these  are  absent  no  definite  diagnosis  as  to  the  cause  of  tk 
spastic  paralysis  can  be  given. 

6.     HYSTERICAL  SPASTIC  PARAPLEGIA 

There  is  no  spinal  cord  disease  which  may  be  so  accurately  mimicked  n 
spastic  paraplegia.  In  the  hysterical  form  there  is  wasting,  the  sensory  armp- 
toms  are  not  marked,  the  loss  of  power  is  not  complete,  and  there  is  not  tU 
extensor  spasm  so  characteristic  of  organic  disease.  The  reflexes  are,  if  a 
rule,  increased.  The  knee-jerk  is  present,  and  there  may  be  a  well  developei 
ankle  clonus.  Gowers  calls  attention  to  the  fact  that  it  is  usually  a  Bpnrkw 
clonus,  "due  to  a  ha  If- voluntary  contraction  in  the  calf  muscles.''  A  tra 
clonus  does  occur,  however,  and  there  may  be  the  greatest  difficulty  in  drte^ 
mining  whether  or  not  the  case  is  one  of  hysterical  paraplegia.  The  hvstericil 
contracture  will  be  considered  later. 


C.     SYSTEM   DISEASES   OF  THE   LOWER  MOTOR  SEGMENT 

1.     CHRONIC   ANTERIOR  POLIO-MYELITIS 

{Progressive  Muscular  Atrophy — Aran-Duchenne) 

This  disease  has  been  considered  as  one  of  the  types  making  up  the  pitK 
gressive  (central)  muscular  atrophies.  In  certain  rare  cases  the  proctts  u 
confined  to  the  lower  motor  segment.  They,  however,  differ  so  little  clinicilly 
from  many  of  the  cases  in  which  the  pyramidal  tracts  are  involved  thit  it 
seems  better  to  make  no  sharp  distinction  between  them.  The  same  may  be 
said  of  chronic  bulbar  paralysis. 

2.     OPHTHALMOPLEGIA 

This  disease  is  at  times  due  to  a  chronic  degeneration  of  the  nuclei  of  the 
motor  nerves  of  the  eyeballs,  and  so  is  a  system  disease  of  the  lower  motor  s^- 
ment.  It  is  treated  of  in  connection  with  the  other  ocular  palsies  for  the  ate 
of  simplicity  and  because  all  ophthalmoplegias  are  not  due  to  nuclear  HsBUt 

3.     ACUTE    POLIO-MYELITIS 

{Infantile  Spinal  Paralysis,  fleine-Medin  Disease) 

The  epidemic  form  of  this  affection  has  been  considered  with  the  infectiooi 
diseases.     The  s])oradic  cases  are  very  probably,  although  not  surely,  due  to 
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he  same  infection.    They  present  the  same  clinical  picture  and  need  no  fur- 
Aer  consideration. 


4.    ACUTE    AND    SUBACUTE    POLIO-MYELITIS    IN    ADULTS 

An  acute  polio-myelitis  in  adults,  the  exact  counterpart  of  the  disease  in 
duldren,  is  recognized.  Many  of  the  cases  represent  the  sporadic  form  of 
plio-myelitis.  A  certain  number  of  the  cases  described  under  this  heading 
liiYe  been  multiple  neuritis ;  but  the  suddenness  of  onset,  the  rapid  wasting, 
■nd  the  marked  reaction  of  degeneration  are  thought  by  some  to  be  distin- 
guishing features.  Multiple  neuritis  may,  however,  set  in  with  rapidity; 
there  may  be  great  wasting  and  the  reaction  of  degeneration  is  sometimes 
present.  The  time  element  alone  may  determine  the  true  nature.  Recovery 
in  a  case  of  extensive  multiple  paralysis  from  polio-myelitis  will  certainly  be 
rtth  loss  of  power  in  certain  groups  of  muscles ;  whereas,  in  multiple  neuritis 
le  recovery,  while  slow,  may  be  perfect. 

The  subacute  form,  the  paralyste  generah  sptnale  anterieure  subaigue  of 
>uchenne,  is  in  all  probability  a  peripheral  palsy.  The  paralysis  usually  be- 
ins  in  the  legs  with  atrophy  of  the  muscles,  then  the  arms  are  involved,  but 
ot  the  face.    Sensation,  as  a  rule,  is  not  involved. 

5.     ACUTE   ASCENDING    (LANDRY'S)    PABALYSIS 

Definition.  — An  ascending  flaccid  paralysis,  beginning  in  the  legs,  rapidly 
ctending  to  the  trunk  and  arras,  and  finally  involving  the  muscles  of  respira- 
!on.  Sensation  and  electrical  reactions  are  normal,  and  there  is  retention  of 
phincter  control. 

Etiology  and  Pathology. — The  disease  occurs  most  commonly  in  males 
etween  the  twentieth  and  thirtieth  years.  It  has  sometimes  followed  the 
pecific  fevers.  As  already  mentioned,  there  is  a  form  of  the  epidemic  polio- 
lyelitis  which  has  an  acute  course  and  a  clinical  picture  similar  to  Landry's 
aralysis;  but  it  is  not  likely,  as  has  been  suggested,  that  this  disease  always 
jpresents  the  sporadic  variety.  Many  of  the  common  pathogenic  organisms 
lay,  especially  in  patients  debilitated  by  disease,  give  rise  to  symptoms  of 
cute  ascending  paralysis.  Thus,  the  typhoid  bacillus  may  produce  clinically 
n  acute  ascending  paralysis.  The  most  careful  studies  have  not  solved  the 
roblem  of  this  remarkable  disease.  There  are  two  views:  First,  that  it  is 
peripheral  neuritis.  Spiller  in  a  rapidly  fatal  case  found  destructive  changes 
1  the  peripheral  nerves  and  corresponding  alterations  in  the  cell  bodies  of 
le  ventral  horns.  He  suggests  that  the  toxic  agent  acts  on  the  lower  motor 
eurones  as  a  whole,  and  that  possibly  the  reason  why  no  lesions  were  found 
1  some  of  the  cases  is  that  the  more  delicate  histological  methods  were  not 
sed.  Buzzard  has  isolated  a  niioroooccus  (3/.  thecalis)  in  pure  culture  in 
ne  case,  and  found  tlie  or^ranisJin  in  large  numbers  in  the  tissues  outside  the 
pinal  dura.  Secondly,  that  it  is  a  functional  disorder  without  a  recognizable 
Datomical  basis. 

Symptoms. — Weakness  of  the  legs,  gradually  progressing,  often  with  toler- 
ble  rapidity,  is  the  firt^t  symptom.  In  some  cases  within  a  few  hours  the 
aralysis  of  the  legs  becomes  complete.    The  muscles  of  the  trunk  are  next 
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.  affected,  and  within  a  few  days,  or  even  less  in  more  acute  cases,  the  anM 
are  also  involved.  The  neck  muscles  are  next  attacked,  and  finally  the  miucki 
of  respiration,  deglutition,  and  articulation.  The  reflexes  are  lost,  bm  tha 
muscles  neither  waste  nor  show  electrical  changes.  The  sensory  symptoms  uc 
variable ;  in  some  cases  tingling,  numbness,  and  hyperaesthesia  have  Wn  piw- 
ent.  In  the  more  characteristic  cases  sensation  is  intact  and  the  sphinden 
are  uninvolved.  Enlargement  of  the  spleen,  which  occurred  in  the  only  two 
cases  in  my  wards,  has  been  noticed  in  several  other  cases.  The  course  of  the 
disease'  is  variable.  It  may  prove  fatal  in  less  than  two  days.  Other  a 
persist  for  a  week  or  for  two  weeks.  In  a  large  proportion  of  the  case*  the 
disease  is  fatal.  One  patient  was  kept  alive  for  41  days  by  artificial  re>pln- 
tion  (C.  L.  Greene). 

Diagnosis.  — The  diagnosis  is  difficult,  particularly  from  certain  forms  of 
multiple  neuritis,  and  if  we  include  in  Landry's  paralysis  the  cases  in  vhiA 
sensation  is  involved  distinction  between  the  two  affections  is  impossible.  We 
apparently  have  to  recognize  the  existence  of  a  rapidly  advancing  motor  pw- 
alysis  without  involvement  of  the  sphincters,  without  wasting  or  electricil 
changes  in  the  muscles,  without  trophic  lesions,  and  without  fever — fefltmtf 
suflBcient  to  distinguish  it  from  either  the  acute  central  myelitis  or  the  poli^ 
myelitis  anterior.  It  is  doubtful,  however,  whether  these  characters  alnji 
suffice  to  enable  us  to  differentiate  the  cases  of  multiple  neuritis.  The  cm 
of  acute  polio-myelitis  with  the  picture  of  an  acute  ascending  paralysis  should 
not  be  difficult  to  recognize  during  the  progress  of  an  epidemic. 

IV.    COBIBINED   SYSTEM  DISEASES 

When  the  disease  is  not  confined  within  the  limits  of  either  the  affemt 
or  efferent  systems,  but  affects  both,  it  is  known  as  a  combined  system  di<ea*f. 
Some  authors  contend  that  the  diseases  usually  classed  under  this  head  are 
not  really  system  diseases,  but  are  diffuse  processes.  This  is  the  view  taken 
by  Leyden  and  Goldscheider,  who  limit  the  term  system  disease  to  locomotor 
ataxia  and  progressive  muscular  atrophy. 

In  certain  cases  of  locomotor  ataxia  which  have  run  a  fairly  typical  coors? 
there  may  be  found  after  death,  besides  the  anatomical  picture  correspondiiuf 
to  this  disease,  a  moderate  degeneration  of  the  pyramidal  tracts  and  of  the 
ventral  horns.  In  progressive  muscular  atrophy,  on  the  other  hand,  there  may 
be  degeneration  in  the  dorsal  columns.  During  life  these  secondary  involve- 
ments  of  other  systems  may  or  may  not  be  accompanied  by  demonstrable 
symptoms,  and  when  such  do  occur  they  make  their  appearance  late  in  the 
disease. 

There  is  another  group  of  cases  in  which  from  the  very  first  the  symptom! 
point  to  an  involvement  of  both  the  afferent  and  efferent  systems,  and  it  is 
to  these  that  the  term  primary  combined  system  disease  is  usually  limitei 

1.     ATAXIC   PARAPLEGIA 

This  name  is  applied  by  Cowers  to  a  disease  characterized  clinically  hr  • 
combination  of  ataxia  and  spastic  paraplegia,  and  anatomically  by  invohement 
of  the  dorsal  and  lateral  columns. 
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The  disease  it^  mo^t  eoTDiiioTi  in  mitldlo  a^ed  malos.     Exposure  to  cold  and 
iniuitisni  havi^  k^en  occasional  antt'ct dents.     In  Ftriking  contrast  to  ordi- 
nary tabes  a  history  of  sypliilis  is  rarely  to  be  obtained. 

The  anatomical  features  are  a  fcielem6i&  of  the  dorsal  columns,  which  is 
>t  more  marked  in  the  lumbar  region  and  not  Bpeeially  locahzcd  in  the  root 
me  of  the  ciioeate  fasciculi.  The  involvement  of  the  laterfd  eokitnns  is 
ffuse,  not  always  limited  t^D  the  pyramidal  tracts,  and  there  may  be  an 
inular  scleroeis.  Marie  believes  that  in  many  eases  the  distribution  of  the 
•lerosis  is  due  to  the  arterial  snpply  and  not  to  a  true  systematic  degcnem- 
ion,  the  vessels  involved  lieing  liranchcs  of  the  dort^al  spinal  artery. 

The  symptoms  are  well  dcHned.  Tlie  patient  complains  of  a  tired  feeling 
the  legs,  not  often  of  actual  pain.  The  Bcnsory  eymptonis  of  true  tabes  are 
patent.  An  nnsteadiness  in  the  gait  gradually  comes  on  with  progressive 
akness.  The  retiexes  are  increased  from  the  outset,  and  tlicre  may  lie 
11  marked  ankle  clonus,  Bigidity  of  the  legs  eonu^s  on  slowly,  but  it  is 
irely  extreme  as  in  the  nn  com  plicated  cases  of  lateral  sclerosiB,  From  the 
art  incoordination  is  a  well  characterized  feature,  and  the  diflieulty  of  walk- 
4g  in  the  dark,  or  swaying  when  the  eyes  are  closed,  may,  as  in  true  tabes,  be 
le  first  symptom  to  attract  attention.  In  walking  the  patient  uses  a  stick, 
jeps  the  eyes  fixed  on  the  ground,  the  legs  far  apart,  but  the  stamping  gait, 
ith  elevation  and  sndden  descent  of  the  feet,  is  not  often  seen.  The  inco- 
rdination  may  extend  to  the  arms.  Sensory  sym]>toms  are  rare,  but  Gowers 
sails  attention  to  a  dull,  aching  pain  in  the  sacral  region.  The  sphincters 
ually  become  involved.  Eye  symptoms  are  rare.  Late  in  the  disease  mental 
lymptoms  may  oecnr,  similar  to  those  of  general  paresis. 

In  well  marked  eases  the  diagnosis  is  easy.  The  combination  of  marked 
acoordination  with  retention  of  the  rcflexesi  and  more  or  less  spasm  are  char- 
cteristic  fcatureB-  The  absence  of  oenlar  and  sensory  syniptoms  is  an  impor- 
ant  point. 

2,     PRIMARY  COMBINED  SCLEROSIS    (PUTNAM) 

The  studies  of  J.  J.  Pntnam,  Dana,  BastiancHi,  Bisien  Rnsaell,  Collier, 
Ji(\  Batten  have  separated  from  among  the  lesions  of  the  cord  a  fairly  well 
f^tlned  disease,  characterized  anatomically  by  a  diffuse  degeneration,  often  in 
isc^rete  patches.  The  dorsal  and  lateral  colunms  are  constantly  involved, 
Shiefly  in  the  thoracic  and  cervical  regions.  The  nerve  roots  and  the  gray 
iEiatter  show  no  changes.  The  lesions  have  the  '^appearance  of  a  non-sys- 
mie  primarv  neurone  degeneration,  not  dependent  upon  antecedent  inflam- 
T^ation"  (E/w,  Taylor). 

Of  Putnam's  50  cases,  31  were  women,  all  hnt  5  above  thirty  years  old. 

majority  of  the  patients  were  of  small  stature  and  slender  frame,  and  in 

any  there  had  been  a  general  lack  of  vigor  and  a  chronic  pallor  and  debility; 

presentt-d  profound  amemia.     There  was  no  luetic  history.    The  relation  of 

is  gronp  to  anaemia  is  interesting.     Russell,  Batten,  and  Collier  make  three 

oups:  (1)  eases  of  profound  amrmia  (and  one  may  add  of  cachexia),  in 

'hioh  during  life  no  symptoms  were  present,  but  in  which  there  were  found 

'inbined  scleroses  of  the  cord  post  mortem;    (^)    cases  of  progressive  per- 

ious  anjemia^  in  which  spinal  symi>tomB  have  occurred ;  (*])  eases  of  ekromc 
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p?ten)8is;  of  the  rorH,  in  which  there  occurs,  as  a  secondjiry  feature,  a 
anaeniia. 
B       The  symptoms  are  both  sensory  and  motor.     The  ouset  m  usutlh  *il 
Biimbiiess  in  the  extremities,  progressive  loss  of  strcDgth,  and  emadxtia 
Para[)legia  gradually  develops,  before  which  there  have  l»een,  as  a  rule,  fp 
8>T33ptoms  with  exaggerated  kDoe-jerk.     The  arms  are  affected  leag  thin  tlii 
legs.     Mental  symptoms  suggestive  of  dementia  paralytica  may  occur 


the  close. 


k 


3.     HEREDITARY  ATAXIA 
{Friedreich's  Ataxia) 


I 


I 


In  1861  Friedreich  reported  6  cases  of  a  form  of  hereditan^  atam»l 
the  affection  has  nsiially  gone  by  his  name.  Unfortunatelr*  paramji 
muliipfex  is  also  called  Friedreich's  disease;  so  it  is  best,  if  his  name  b  nd 
in  connection  with  this  affection,  to  term  it  Friedreich's  ataxia.  It  is  a  nsj 
different  disease  in  many  respects  from  ordinary  tal^es.  It  may  or  mty  i 
he  hereditary*  It  is  really  a  family  disease,  several  brothers  and  sisters 
as  a  rnle,  affected.  The  143  cases  analyzed  by  Griffith  occurred  in  71 
families.  In  hie  series  inheritance  of  the  disease  itself  occurred  in  only  1 
cases.  Various  influences  in  the  parents  have  been  noted ;  alcoholiaai  in  i 
7  cases.  Syphilis  has  rarely  been  present.  Of  the  143  cases,  86  were 
and  57  females.  The  disease  sets  in  early  in  life,  and  in  GrifBth^s  aetie*  1 
occurred  before  the  age  of  two  years,  39  before  the  sixth  year.  45 
the  sixth  and  tenth,  20  between  the  eleventh  and  fifteenth,  IS  lM?tw«eD  i 
sixteenth  and  twentieth,  and  5  between  the  twentieth  and  twenty-fifth  yctri 

The  morbid  armtomfj  shows  an  extensive  sclerosis  of  the  dorsal  and  Utfl 
coliunns  of  the  spinal  cord.  The  periphery  and  the  cerebellar  tracts  aii*  i 
ally  involved.  The  observations  of  Dejerine  and  Letulle  are  of  special  interici 
since  they  seem  to  indicate  that  the  change  in  this  disease  is  a  neurorfiir 
(ectotlcrmal)  sclerosis,  differing  entirely  from  the  ordinary  spinal  sclefi:*^!* 
According  to  this  view,  Friedreich's  disease  is  a  gliosis  of  the  dorsal  colmna* 
due  to  developmental  errors;  but  the  question  is  still  unsettled. 

Symptoms, — The  ataxia  differs  somewhat  from  the  ordinary  form.  T^ 
incoordination  begins  in  the  legs,  but  the  gait  is  peculiar.  It  is  awiTinf. 
irregular,  and  more  like  that  of  a  drunken  man.  There  is  not  the  characti^nftJf 
stamping  gait  of  the  true  tabes.  Romberg'*s  sjinptom  may  or  may  not  fee 
present.  The  ataxia  of  the  arms  occurs  early  and  is  very  marked:  thf  motf 
ments  are  almost  choreiform,  irregular,  and  somewhat  swaying.  In  iztakim 
any  voluntary  movement  the  action  is  overdone,  the  prehension  is  clawlib. 
and  the  fingers  may  be  spread  or  overextended  just  before  grasping  ait  objcii 
The  hand  frequently  moves  about  an  object  for  a  moment  and  then 
pounces  upon  it*  There  are  irregular,  swaying  movements  of  the 
shoulders,  some  of  which  are  choreiform.  There  is  present  in  many  caaei  i 
is  known  as  static  ataxia,  that  is  to  say,  ataxia  of  quiet  action.  It  occun  »b* 
the  body  is  held  erect  or  when  a  limb  is  extended — irregular,  uscillntiiig  wff^ 
ments  of  the  head  and  body  or  of  the  extended  limb. 

Sensory  symptoms  are  not  usually  present.    The  deep  reflexes  are  W  ^^  j 
in  the  disease,  and,  next  to  the  ataxia,  this  is  the  most  constant  and  impcffurfj 
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fmptom.  The  skin  reflexes  are  usually  normal,  and  the  pupillary  reflex  to 
^t  is  practically  never  affected. 

Nystagmus  is  a  characteristic  symptom.  Atrophy  of  the  optic  nerve  rarely 
cxnrs.  A  striking  feature  is  early  deformity  of  the  feet.  There  is  talipes 
qninus,  and  the  patient  walks  on  the  outer  edge  of  the  feet.  The  big  toe  is 
kexed  dorsally  on  the  first  phalanx.    Scoliosis  is  very  common. 

Trophic  lesions  are  rare.  As  the  disease  advances  paralysis  comes  on  and 
Bty  ultimately  be  complete.    Some  of  the  patients  never  walk. 

Disturbance  of  speech  is  common.  It  is  usually  slow  and  scanning;  the 
sxpression  is  often  dull ;  the  mental  power  is,  as  a  rule,  maintained,  but  late 
in  the  disease  becomes  impaired. 

Diagnosis. — The  diagnosis  of  the  disease  is  not  difficult  when  several  mem- 
bers of  a  family  are  affected.  The  onset  in  childhood,  the  curious  form  of 
incoordination,  the  loss  of  knee-jerks,  the  early  talipes  equinus,  the  posi- 
tion of  the  great  toe,  the  scoliosis,  the  nystagmus,  and  scanning  speech  make 
up  an  unmistakable  picture.  The  disease  is  often  confounded  with  chorea, 
irith  the  ordinary  form  of  which  it  has  nothing  in  common.  With  hereditary 
dM)rea  it  has  certain  similarities,  but  usually  this  disease  does  not  set  in  until 
•fter  the  thirtieth  year. 

The  affection  lasts  for  many  years  and  is  incurable.  Care  should  be  taken 
to  prevent  contractures. 

Cerebellar  Type 

There  is  a  form  of  hereditary  ataxia,  described  by  Marie  as  cerebellar 
\ered<Hitaxia,  which  starts  later  in  life,  after  the  age  of  twenty,  with  disa- 
bility in  the  legs,  but  the  gait  is  less  ataxic  than  "groggy.^^  The  knee-jerks 
re  retained,  and  a  spastic  condition  of  the  legs  ultimately  develops.  There 
s  no  scoliosis,  nor  does  club-foot  develop.  Sanger  Brown's  cases,  25  in  one 
amily,  and  J.  H.  Neff's,  13,  appear  to  belong  to  this  type.  The  cerebellum 
las  been  found  atrophied  in  2  cases. 

u    PB0GBE8SIVE  INTERSTITIAL  HYPERTROPHIC  NEURITIS  OP  INFANTS 

Under  this  imposing  title  Dejerine  and  Sottas  described  a  rare  and  inter- 
«ting  affection.  It  is  a  family  disease,  and  begins  in  early  life.  The  symp- 
oms  are  those  typical  of  locomotor  ataxia,  to  which  is  added  progressive  mus- 
ular  atrophy,  with  involvement  of  the  face  and  a  hypertrophy  and  hardening 
vt  the  peripheral  nerves.  As  the  name  indicates,  it  is  an  interstitial  hyper- 
rophic  neuritis  with  secondary  involvement  of  the  dorsal  columns  of  the  cord. 
rhig  disease  has  been  associated  with  progressive  neural  muscular  atropliy,  but 
)ejerine  has  shown  that  it  is  quite  distinct. 

5.     TOXIC  COMBINED  SCLEROSIS 

Certain  poisons  caui»e  changes  in  the  lateral  and  dorsal  columns  of  the 
!0rd  that  resemble  those  of  the  combined  system  diseases.  They  liave  been 
lemonstrated  in  pellagra  and  in  ergotism.  In  pernicious  ana»mia  and  many 
thronic  wasting  diseases  thi»se  scleroses  occur,  and  are  believed  to  be  due  to  the 
iction  of  poisons  produced  within  the  system. 
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a    DIFFUSE  DISEASES  OF  THE  > 
L    AFFECTIONS   OF    THE   1 

DISEASES    OF   THE    DURA 
{PachymeningUis) 

Pachymeningitis  Externa. — •Ckrebral. — Ha^ii 
result  of  fracture.  Inflammation  of  the  externa 
Caries  of  the  hone,  either  extension  from  middle-e 
is  the  principal  cause.  In  the  syphilitic  cases  tliei 
of  the  inner  tahle  and  a  large  collection  of  pus  Iwi 

Occasionally  the  pus  is  inliltrated  hetween  the 
or  may  extend  through  and  cause  a  dura-arachniti 

The  symptoms  of  external  pachymeningitis  a 
ilitic  cases  there  may  be  a  small  sinus  communicat 
pression  symptoms  may  occur  with  or  without  pai 

Spinal. — An  acute  form  may  occur  in  syphi 
in  tumors,  and  in  aneurism.  The  symptoms  ar< 
the  cord.  A  chronic  form  is  much  more  commo 
paniment  of  tuberculous  caries  of  the  spine.  The 
may  be  smooth,  while  the  external  is  rough  and  ( 
The  entire  dura  may  be  surrounded,  or  the  pro< 
ventral  surface. 

Pachymeningitis  Interna  — This  occurs  in  thr 
branous,  (2)  purulent,  and  (3)  haMuorrhagic.  Tl 
Pseudo-membranous  inflammation  of  the  lining  i 
usually  recognized,  but  a  most  characteristic  ext 
observation  as  a  secondary  ])rocess  in  pneumonia, 
may  follow  an  injury,  but  is  more  commonly  tl 
inflammation  of  the  pia.  It  is  remarkable  how 
the  dura  and  arachnoid  membranes. 


H.^MORRHAGTC   PACIIYMEN 

{JI(rniatowa  of  ihc  Dura  X 

Cerebral  Form. — This  remarkable  condition, 
is  very  rare  in  general  nu'dical  practice.  During 
came  under  Jiiy  observation  at  the  ^lontreal  Gem 
hand,  in  the  j)ost-]nortem  room  of  the  Philadelpl 
material  from  a  large  almsliouse  and  asylum,  tin 
and  within  thn'(»  months  1  saw  four  characterist 
canic^  from  tlie  medical  wards.  Tlie  frecpicncy  of  1 
may  be  gatliered  fnun  tlie  fact  that  in  l,!?^.")  ])ost 
Hos|)ital  for  the  Insane,  Washington,  to  June  .SO 
with  "a  true  neo-membrane  of  internal  pacliymi 
these  cases,  45  were  chronic  dementia,  37  were  ^ 
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Uaitia;  28  chronic  mania,  28  chronic  melancholia,  22  chronic  epileptic  insan- 
mijf  6  acute  mania,  and  1  case  imbecility.  Forty-two  of  the  cases  were  in 
fpereons  over  seventy  years  of  age. 

It  has  also  been  found  in  profound  ansemia  and  other  diseases  of  the  blood 
moA  of  the  blood  vessels,  and  is  said  to  have  followed  certain  of  the  acute 
Avers.  Herter  called  attention  to  the  not  infrequent  occurrence  of  the  lesion 
3d  badly  nourished  cachectic  children. 

The  morbid  anatomy  is  interesting.  Virchow^s  view  that  the  delicate  vas- 
cular membrane  precedes  the  haemorrhage  is  undoubtedly  correct.  Practically 
we  see  one  of  three  conditions  in  these  cases:  (a)  subdural  vascular  mem- 
htnefi,  often  of  extreme  delicacy;  (6)  simple  subdural  haemorrhage;  (c)  a 
emnbination  of  the  two,  vascular  membrane  and  blood  clot.  Certainly  the 
TtBCfuIar  membrane  may  exist  without  a  trace  of  haemorrhage — simply  a 
fibrous  sheet  of  varying  thickness,  permeated  with  large  vessels,  which  may 
fbnn  beautiful  arborescent  tufts.  On  the  other  hand,  there  are  instances  in 
irliich  the  subdural  haemorrhage  is  found  alone,  but  it  is  possible  that  in 
•ome  of  these  at  least  the  haemorrhage  may  have  destroyed  all  trace  of  the 
rascular  membrane.  In  some  cases  a  series  of  laminated  clots  are  found, 
forming  a  layer  from  3  to  5  mm.  in  thickness.  Cysts  may  occur  within  this 
membrane.  The  source  of  the  haemorrhage  is  probably  the  dural  vessels. 
luguenin  and  others  hold  that  the  bleeding  comes  from  the  vessels  of  the 
)ia  mater,  but  certainly  in  the  early  stage  of  the  condition  there  is  no  evidence 
if  this;  on  the  other  hand,  the  highly  vascular  subdural  membrane  may  be 
een  covered  with  the  thinnest  possible  sheeting  of  clot,  which  has  evidently 
iwne  from  the  dura.  The  subdural  haemorrhage  is  usually  associated  wiJth 
trophy  of  the  convolutions,  and  it  is  held  that  this  is  one  reason  why  it  is  so 
ommon  in  the  insane,  especially  in  dementia  paralytica  and  dementia  senilis. 
Ne  meet  with  the  condition  also  in  phthisis  and  various  cachectic  conditions 
a  which  the  cerebral  wasting  is  as  common  and  almost  as  marked  as  in  cases 
►f  insanity.  Konig  found  in  135  cases  of  haemorrhagic  pachymeningitis  from 
he  Berlin  Pathological  Institute  that  23  per  cent,  accompanied  phthisis. 
ktrophy,  however,  may  not  be  the  only  factor. 

The  symptoms  are  indefinite,  or  there  may  be  none  at  all,  especially  when 
he  haemorrhages  are  small  or  have  occurred  very  gradually,  and  the  diagnosis 
an  not  be  made  with  certainty.  Headache  has  been  a  prominent  symptom 
n  some  cases,  and  when  the  condition  exists  on  one  side  there  may  be  hemi- 
plegia. The  most  helpful  symptoms  for  diagnosis,  indicating  that  the  haemor- 
'hage  in  an  apoplectic  attack  is  meningeal,  are  (1)  those  referable  to  increased 
ntracranial  pressure  (slowing  and  irregularity  of  the  pulse,  vomiting,  coma, 
contracted  pupils,  reacting  to  light  slowly  or  not  at  all)  and  (2)  paresis  and 
MUtilysis,  gradually  increasing  in  extent,  accompanied  by  symptoms  which 
wint  to  a  cortical  origin.  Extensive  bilateral  disease  may,  however,  exist 
ritbout  any  symptoms  whatever. 

Spinal  Form. — The  Hj)inal  pacliymeningiih  interna,  described  by  Char- 
iot and  Joffroy,  involves  cliiefly  the  cervical  region  {P,  ccrvicalis  hyper- 
Irophica).  The  space  between  the  cord  and  the  dura  is  occupied  by  a  firm, 
joncentrically  arranged,  fibrinous  growth,  which  is  seen  to  have  developed 
rithin,  not  outside  of,  the  dura  mater.  It  is  a  condition  anatomically 
^tical  with  the  haemorrhagic  pachymeningitis  interna  of  the  brain.     The 
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cord  is  uBually  compressed ;  the  central  canal  may  be  dilated — hydromydiu— 
and  there  are  secondary  degenerations.  The  nerve  roots  are  invohed  in  the 
growth  and  are  damaged  and  compressed.  The  extent  is  variable.  It  may  be 
limited  to  one  segment,  but  more  commonly  involves  a  considerable  portion  o! 
the  cervical  enlargement.  The  disease  is  chronic,  and  in  some  cases  presenti 
a  characteristic  group  of  symptoms.  There  are  intense  neuralgic  pains  in  the 
course  of  the  nerves  whose  roots  are  involved.  They  are  chiefly  in  the  armi 
and  in  the  cervical  region,  and  vary  greatly  in  intensity.  There  may  be  hyper- 
sesthesia  with  numbness  and  tingling;  atrophic  changes  may  develop,  and  there 
may  be  areas  of  anaesthesia.  Gradually  motor  disturbances  appear ;  the  anu 
become  weak  and  the  muscles  atrophied,  particularly  in  certain  groups,  as  the 
flexors  of  the  hand.  The  extensors,  on  the  other  hand,  remain  intact,  so  that 
the  condition  of  claw-hand  is  gradually  produced.  The  grade  of  the  atrophj 
depends  much  upon  the  extent  of  involvement  of  the  cervical  nerve  roots,  and 
in  many  cases  the  atrophy  of  the  muscles  of  the  shoulders  and  arms  becoma 
extreme.  The  condition  is  one  of  cervical  paraplegia,  with  contractnro, 
flexion  of  the  wrist,  and  typical  main  en  griff e.  Usually  before  the  arms  lie 
greatly  atrophied  there  are  the  symptoms  of  what  the  French  writers  tena 
the  second  stage — namely,  involvement  of  the  lower  extremities  and  the  grad- 
ual production  of  a  spastic  paraplegia,  which  may  develop  several  months  after 
the  onset  of  the  disease,  and  is  due  to  secondary  changes  in  the  cord. 

The  disease  runs  a  chronic  course,  lasting,  perhaps,  two  or  more  yean 
In  a  few  instances,  in  which  symptoms  pointed  definitely  to  this  condition, 
recovery  has  taken  place.  The  disease  is  to  be  distinguished  from  amyotrophic 
lateral  sclerosis,  syringomyelia,  and  tumors.  From  the  first  it  is  separated  by 
the  marked  severity  of  the  initial  pains  in  the  neck  and  arms ;  from  the  second 
by  the  absence  of  the  sensory  changes  characteristic  of  syringomyelia.  From 
certain  tumors  it  is  very  difficult  to  distinguish;  in  fact,  the  fibrinous  layers 
form  a  tumor  around  the  cord. 

The  condition  known  as  hcematom<i  of  the  dura  mater  may  occur  at  any 
part  of  the  cord,  or,  in  its  slow,  progressive  form — pachymeningitis  hem- 
orrhagica interna — may  be  limited  to  the  cervical  region  and  produce  the 
symptoms  just  mentioned.  It  is  sometimes  extensive,  and  may  coexist  with 
a  similar  condition  of  the  cerebral  dura.  Cysts  may  occur  filled  with  hem- 
orrhagic contents. 

DISEASES   OF  THE  PIA   MATER 
{Acute  CerehrO'Spinal  Leptomeningitis) 

Etiology.  — Under  corebro-spinal  fever  and  tuberculosis  the  two  most  im- 
portant forms  of  meningitis  have  been  described.  Other  conditions  with  which 
meningitis  is  associated  are:  (1)  The  acute  fevers,  more  particularly  pneu- 
monia, erysipelas,  and  septicaemia;  less  frequently  small-pox,  typhoid  fcter. 
scarlet  fever,  measles,  influenza,  etc.  (2)  Injury  or  disease  of  the  hones  ofi^f 
skull  In  this  group  by  far  the  most  frequent  cause  is  necrosis  of  the  petroifi 
portion  of  the  temporal  bone  in  chronic  otitis.  (3)  Extension  from  disease  of 
the  nose.  Meningitis  has  followed  perforation  of  the  skull  in  sounding  the 
frontal  sinuses,  suppurative  disease  of  these  sinuses,  and  necroses  of  the  cribri- 
form plate.    As  mentioned  under  cerebro-spinal  fever,  the  infection  is  thought 
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to  be  possible  through  the  nose.   (4)  As  a  terminal  infection  in  chronic  nephri- 
tis, arterio-sclerosis,  heart  disease,  gout,  and  the  wasting  diseases  of  children. 
The  following  etiological  table  of  the  chief  acute  forms  of  meningitis  may 
be  useful  to  the  student : 

1.  (X^««reb««pinal J    (a)  gor^c.    J ^jp,^^  intraceUulariB.        ' 

2.  Pneun^ococcic.      }  '^^SToT cStfSn"  "  '^  ^""*' }  Pneumococcus. 

1.  Tuberculous Bacillus  tuberculosis. 

f     (a)  Secondary  to  pneumonia,  en-1 

2.  Pneumo-I  docarditis,  etc.  1  pneumococcua 
coccic.       I      (6)  Secondary  to  disease  or  injury  f  'T^eumococcuB. 

I  of  cranium  or  its  fossae.  1 

I      (a)  Following  local  disease  of  era-  ] 

3.  Pyogenic.  I  nium  or  a  local  infection  elsewhere.  I  Various  forms  of  staphy- 
I  (6)  Terminal  infection  in  various  f  lococci  and  streptococci. 
I  chronic  maladies.  f 

4.  Miscella-  [  In  typhoid  fever,  influenza,  diph-1  Typhoid  bacillus,  influ- 
neous  acute  \  theria,  gonorrhoea,  anthrax,  actmo-  \  enza  oacillus,  diphtheria 
infections.    \  mycosis,  and  other  acute  diseases.     J  bacillus,  gonococcus,  etc. 

Korbid  Anatomy.  — ^The  basal  or  cortical  meninges  may  be  chiefly  attacked. 
rhe  degree  of  involvement  of  the  spinal  meninges  varies.  In  the  form  asso- 
ciated with  pneumonia  and  ulcerative  endocarditis  the  disease  is  bilateral  and 
usually  limited  to  the  cortex.  In  extension  from  disease  of  the  ear  it  is  often 
unilateral  and  may  be  accompanied  with  abscess  or  with  thrombosis  of  the 
minuses.  In  the  non-tuberculous  form  in  children,  in  the  meningitis  of  chronic 
Bright* 8  disease,  and  in  cachectic  conditions  the  base  is  usually  involved.  In 
the  cases  secondary  to  pneumonia  the  effusion  beneath  the  arachnoid  may  be 
rery  thick  and  purulent,  completely  hiding  the  convolutions.  The  ventricles 
also  may  be  involved,  though  in  these  simple  forms  they  rarely  present  the 
iistention  and  softening  which  are  so  frequent  in  the  tuberculous  meningitis. 
For  a  more  detailed  description  the  student  is  referred  to  the  sections  on 
?erebro-spinal  fever  and  tuberculous  meningitis. 

Symptoms. — The  clinical  features  of  meningitis  have  already  been  de- 
Jcribed  at  length  in  the  diseases  just  referred  to,  and  I  shall  here  give  a  gen- 
?ral  summary.  Cortical  meningitis  is  not  to  be  recognized  by  any  symptoms  or 
;et  of  symptoms  from  a  condition  which  may  be  produced  by  the  poison  of 
nany  of  the  specific  fevers.  In  the  cases  of  so-called  cerebral  pneumonia,  un- 
688  the  base  is  involved  and  the  nerves  affected,  the  disease  is  unrecognizable, 
lince  identical  symptoms  may  be  produced  by  intense  engorgement  of  tlie 
neninges.  In  typhoid  fever,  in  which  meningitis  is  very  rare,  the  twitchings, 
ipasms,  and  retractions  of  the  neck  are  almost  invariably  associated  with 
:erebro-spinal  congestion,  not  with  meningitis.  Actual  meningitis  does,  how- 
;ver,  occur  in  typhoid  fever,  and  typhoid  bacilli  may  be  present  in  the  exudate. 

A  knowledge  of  the  etiology  gives  a  very  important  clew.  Thus,  in  middle- 
?ar  disease  the  development  of  high  fever,  delirium,  vomiting,  convulsions,  and 
retraction  of  the  head  and  neck  would  be  extremely  suggestive  of  meningitis 
Mr  abscess.  Headache,  which  may  be  severe  and  continuous,  is  the  most  com- 
mon symptom.  While  tlie  patient  remains  conscious  this  is  usually  the  chief 
complaint^  and  even  when  semicomatose  he  may  continue  to  groan  and  to 
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place  his  hand  on  his  head.  In  the  fevers,  particularly  in  pneumonia,  there 
may  be  no  complaint  of  headache.  Delirium  is  frequently  early,  and  is  luogt 
marked  when  the  fever  is  high.  Convulsions  are  less  common  in  simple  than 
in  tuberculous  meningitis.  They  were  not  present  in  a  single  instance  in  the 
cases  which  I  have  seen  in  pneumonia,  ulcerative  endocarditis,  or  septicapmia. 
In  the  simple  meningitis  of  children  they  may  occur.  Epileptiform  attacb 
which  come  and  go  are  highly  characteristic  of  direct  irritation  of  the  corteL 
Rigidity  and  spasm  or  twitchings  of  the  muscles  are  more  common.  Stiffness 
and  retraction  of  the  muscles  of  the  neck  are  important  symptoms;  but  thej 
are  by  no  means  constant,  and  are  most  frequent  when  the  inflammation  i« 
extensive  on  the  meninges  of  the  cervical  cord.  There  may  l)e  trismus,  gritting 
of  the  teeth,  or  spastic  contraction  of  the  abdominal  muscles.  Vomitin;:  is 
a  common  symptom  in  the  early  stages,  particularly  in  basilar  meningitis. 
Constipation  is  usually  present.  In  the  late  stages  the  urine  and  faK-es  may  be 
passed  involuntarily.  Optic  neuritis  is  rare  in  the  meningitis  of  the  cortex, 
but  is  not  uncommon  when  the  base  is  involved.  Leube  lays  stn^ss  on  the 
hyperaesthesia  of  the  skin  and  muscles,  especially  of  the  muscles  of  the  neck 
and  calves. 

Important  symptoms  are  due  to  lesions  of  the  nerves  at  the  base.  Stn- 
bismus  or  ptosis  may  occur.  The  facial  nerve  may  be  involved,  producing 
slight  paralysis,  or  there  may  be  damage  to  the  fifth  nerve,  producing  an- 
aesthesia and,  if  the  Gasserian  ganglion  is  affected,  trophic  changes  in  the 
cornea.  The  pupils  are  at  first  contracted,  subsequently  dilated,  and  perliape 
unequal.  The  reflexes  in  the  extremities  are  often  accentuated  at  the  begin- 
ning of  the  disease;  later  they  are  diminished  or  entirely  abolished.  Herpes 
is  common,  particularly  in  the  epidemic  form. 

Fever  is  present,  moderate  in  grade,  rarely  rising  above  103**.  In  the 
non-tuberculous  leptomeningitis  of  debilitated  children  and  in  Bright'?  dis- 
ease there  may  be  little  or  no  fever.  The  pulse  may  be  increased  in  freijuencr 
at  first,  though  this  is  unusual.  One  of  the  striking  features  of  the  disi'age 
is  the  slowness  of  the  pulse  in  relation  to  the  tem})erature,  even  in  the  earlr 
stages.  Subsequently  it  may  be  irregular  and  still  slower.  The  very  rapid 
emaciation  which  often  occurs  is  doubtless  to  be  referred  to  a  disturbance  of 
the  cerebral  influence  upon  metabolism.  Kornig's  sign  has  been  de;«orilitd 
under  cerebro-spinal  fever.  There  may  be  a  concomitant  reflex  of  one  ]»•? 
when  passive  flexion  is  made  of  the  other  (Brudzinksi's  sign)  :  and  when  the 
neck  is  bent  forward  there  is  flexion  of  the  legs  both  at  the  knees  and  hipe. 
Lumbar  j)uncture  is  exceedingly  valuable  for  diagnosis.  It  may  be  that  a 
turbid  fluid  indicates  an  acute  non-tuborculous  meningitis.  At  first  the  fluid 
may  be  only  opalescent.  A  close  relationship  exists  l)etw(K*n  the  severity  of 
the  symptoms,  the  height  of  the  pyrexia,  and  the  degree  of  turbidity  (Connal). 
As  a  rule  a  preponderance  of  polynucloar  leucocytes  is  present  with  the  men- 
ingococcus or  the  pyogenic  organisms ;  a  mononuclear  exudate  is  characteri^tie 
of  tuberculosis.  It  is  to  be  remembered  that  in  tuberculous  meningitis  the 
fluid  is  usually  clear;  in  only  one  of  69  cases  was  it  opalescent  (Connal). 

Treatment. — There  are  no  remedies  which  in  any  way  control  the  conne 
of  acute  meningitis.  An  ice-bag  should  be  applied  to  the  head  and,  if  the 
subject  is  young  and  full  blooded,  general  or  local  depletion  may  l)e  practisei 
Absolute  rest  and   quiet  should   be  enjoined.     When  disease  of  the  ear  i» 


\ 


SCLEROSES    OP   THE   BRAIN  951 

sent,  a  surgeon  should  be  early  called  in  consultation,  and  if  there  are 
iptoms  of  meningo-encephalitis  which  can  in  any  way  be  localized  trephin- 
should  be  practised.  An  occasional  saline  purge  will  do  more  to  relieve 
congestion  than  blisters  and  local  depletion.  The  warm  baths,  as  recom- 
ided  by  Aufrecht  and  described  under  cerebro-spinal  fever,  should  be  given 
7  three  hours.  It  is  possible  that  recovery  may  follow  in  the  primary 
amococcus  form  (Netter).  If  counter-irritation  is  deemed  essential,  the 
TDO-cautery  may  be  lightly  applied  to  the  back  of  the  neck.  Large  doses 
he  perchloride  of  iron,  iodide  of  potassium,  and  mercury  are  recommended 
jome  authors.  Hexamethylenamine  in  doses  of  60  grains  (4  gm.)  daily 
'  be  tried,  as  Crowe  has  shown  that  it  is  excreted  in  the  cerebro-spinal  fluid 
controls  the  growth  of  organisms  in  the  meninges. 

rhe  application  of  an  ice-cap,  attention  to  the  bowels  and  stomach,  and 
ring  the  fever  within  moderate  limits  by  sponging  are  the  necessary  meas- 
in  a  disease  recognized  as  almost  invariably  fatal,  in  which  also  the  cases 
•ccovery  are  extremely  doubtful.  Lumbar  puncture  may  be  used  as  a 
apeutic  measure. 

The  posterior  basic  meningitis  of  Gee,  Lees,  and  Bartow  is  the  sporadic 
(1  of  cerebro-spinal  fever  and  has  been  already  described. 
Heningism. — Sometimes  spoken  of  as  the  syndrome  of  Dupr6,  this  is  a 
lition  in  which  there  are  symptoms  of  meningitis,  but  post  mortem  the 
•acteristic  pathological  changes  are  not  present.  It  is  practically  the  con- 
)n  described  formerly  as  meningeal  irritation,  and  is  seen  most  frequently 
he  acute  fevers  of  children,  particularly  in  pneumonia  and  typhoid  fever, 
etimes  in  alcoholism  and  in  middle-ear  disease. 

Ihronio  Leptomeningitis. — This  is  rarely  seen  apart  from  syphilis  or  tuber- 
«i8,  in  which  the  meningitis  is  associated  with  the  growth  of  the  granu- 
ata  in  the  meninges  and  about  the  vessels.  The  symptoms  in  such  cases 
extremely  variable,  depending  entirely  upon  the  situation  of  the  growth. 
!  epidemic  meningitis  may  run  a  very  chronic  course,  but  of  all  forms  the 
:erior  basic  may  be  the  most  protracted,  as  cases  have  been  described  with 
oration  of  a  year  or  more.  Quincke's  meningitis  serosa  is  considered  with 
rocephalus. 

n.    80LEB08E8   OF   THE   BBAIN 

Okneral  Bemarks. — The  supporting  tissue  of  the  central  nervous  system 
he  neuroglia,  derived  from  the  ectoderm,  with  distinct  morphological  and 
nical  characters.  The  meninges  are  composed  of  true  connective  tissue 
ived  from  the  mesoderm,  a  little  of  which  enters  the  brain  and  cord  with 
blood-vessels.  The  neuroglia  plays  the  chief  part  in  pathological  processes 
liin  the  central  nervous  system,  but  changes  in  the  connective  tissue  ele- 
its  may  also  be  important.  A  convenient  division  of  the  cerebro-spinal 
Toses  is  into  degenerative,  inflammatory,  and  developmental  forms. 
The  degenerative  scleroses  comj)ri?e  the  largest  and  most  important  sub- 
ision,  in  which  provisionally  the  following  groups  may  be  made:  (a)  The 
imon  secondary  degeneration  whieli  follows  when  nerve  fibres  are  cut  off 
na  their  trophic  centres;  (h)  toxic  forms,  among  which  may  be  placed  the 
iroses  from  lead  and  ergot,  and,  most  important  of  all^  the  scleroses  of  the 
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dorsal  columns,  due  in  such  a  large  proportion  of 
(c)  the  sclerosis  associated  with  change  in  tlie  sn 
which  is  met  with  as  a  senile  process  in  the  convo 

The  inffarnniatory  scleroses  embrace  a  less  i 
group,  comprising  secondary  forms  which  fol 
about  tumors,  foreign  bodies,  haemorrhages,  and 
change  may  follow  the  primary,  acute  encephalit 
the  initial  lesion  in  the  cortical  sclerosis  which 
mortem  in  infantile  hemiplegia. 

The  developmental  scleroses  are  believed  to  be 
acter,  and  embrace  the  new  growth  about  the  ce 
and,  according  to  recent  French  writers,  the  scl 
in  Friedreich's  ataxia. 

Anatomically  we  meet  with  the  following  vari< 

Miliary  sclerosis  is  a  term  which  has  been 
conditions.  Gowers  mentions  a  case  in  which  thi 
the  junction  of  the  white  and  gray  matters,  and 
increased.  There  is  also  a  condition  in  which,  oi 
tions,  there  are  small  nodular  projections,  varying 
millimetres  in  diameter. 

Diffuse  sclerosis,  which  may  involve  an  cnt 
lobe,  in  which  case  the  term  sclerose  lohaire  ha 
French.  It  is  not  an  important  condition  in  g 
occurs  most  frequently  in  idiots  and  imbeciles.  1 
of  one  hemisphere  the  ventricle  is  usually  dilal 
condition  depend  u])on  the  region  afFc»cted.  T 
extent  of  sclerosis  without  symptoms  or  withou 
In  a  majority  of  cases  there  is  hemiplegia  or 
idiocy. 

Tuberous  Sclerosis.  — In  this  remarkable  fori 
hypertro])hic  sclerosis,  there  are  on  the  convoluti 
the  surface,  of  an  opaque  white  color  and  exce 
may  not  disturb  the  symmetry  of  the  convolutio 
enlargement,  increase  in  the  density,  and  a  change 

These  three  forms  are  not  of  much  practical  i 
institution  work.  The  fourth  variety  forms  a  well 
siderable  importance,  namely,  multiple  sclerosis. 

Multiple  (Insular:  Disseminated)  Sclerosis 
Definition. — A  chronic  affection  of  the  brain 
localized  areas  in  which  the  nerve  elements  ar 
neuroglia.    This  may  occur  in  the  brain  or  cord  ah 

Etiology. — The  cause  is  unknown.  Kahler,  ^1 
imj)ortance  to  the  infectious  diseases,  particularl; 
occasionally  preceded  the  onset.  It  is  most  comn; 
females.    Several  members  in  a  family  may  be  at 

MoKBiD  Anatomy. — The  sclerotic  areas  are 
the  brain  and  cord,  and  cases  limited  to  either 
known.  The  grayish  red  areas  are  scattered  ind 
and  gray  matter   (E.  \V.  Taylor).     The  ]»atcheg 
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neighborhood  of  the  ventricles,  and  in  the  pons,  cerebellum,  basal  ganglia, 
ind  the  medulla.  The  cord  may  be  only  slightly  involved  or  there  may  be 
rery  many  areas  throughout  its  length.  The  cervical  region  is  apt  to  be 
noet  affected.  The  nerve  roots  and  the  branches  of  the  cauda  equina  are 
rften  attacked.  Histologically  in  the  sclerosed  patches  there  is  a  degeneration 
d  the  medullary  sheaths,  with  the  persistence  for  some  time  of  the  axis- 
ylinders.  These  naked  axis-cylinders  are  thought  by  some  to  be  new  formed 
lerve  fibres.  Accompanying  this  there  is  marked  proliferation  of  the  neu- 
oglia,  the  fibres  of  which  are  denser  and  firmer.  Secondary  degeneration, 
Ithough  relatively  slight,  does  occur. 

Symptoms. — Tlie  onset  is  slow  and  the  disease  is  chronic.  Feebleness  of 
he  legs  with  irregular  pains  and  stiffness  are  among  the  early  symptoms. 
ndeed,  the  clinical  picture  may  be  that  of  spastic  paraplegia  with  great 
ncrease  in  the  reflexes.    The  following  are  the  most  important  features : 

(a)  Volitional  Tremor  or  So-called  Intention  Tremor, — There  is  no  paraly- 
is  of  the  arms,  but  on  attempting  to  pick  up  an  object  there  is  trembling 
T  rapid  oscillation.  A  patient  may  be  unable  to  lift  even  a  glass  of  water 
o  the  mouth.  The  tremor  may  be  marked  in  the  legs,  and  in  the  head, 
rhich  shakes  as  he  walks.  When  the  patient  is  recumbent  the  muscles 
nay  be  perfectly  quiet.  On  attempting  to  raise  the  head  from  the  pillow, 
rembling  at  once  comes  on.  (6)  Scanning  Speech. — ^The  words  are  pro- 
Lounced  slowly  and  separately,  or  the  individual  syllables  may  be  accentu- 
ted.  This  staccato  or  syllabic  utterance  is  a  common  feature,  (c)  Nys- 
agmus,  a  rapid  oscillatory  movement  of  both  eyes,  is  more  common  in  nultiple 
clerosis  than  any  other  affection  of  the  nervous  system. 

Sensation  is  unaffected  in  a  majority  of  the  cases.  Optic  atrophy  may 
•ccur  early,  but  is  usually  partial,  rarely  leading  to  complete  blindness.  The 
phincters,  as  a  rule, 'are  unaffected  until  the  last  stages.  Mental  debility  is 
lot  uncommon.  Remarkable  remissions  occur  in  the  course  of  the  disease,  in 
irhich  for  a  time  all  the  symptoms  may  improve.  Vertigo  is  common,  and 
here  may  ,be  sudden  apoplectiform  attacks,  such  as  occur  in  general  paresis. 
[Tie  presence  of  the  extensor  plantar  reflex  (Babinski  sign)  and  the  absence  of 
he  abdominal  reflexes  are  common. 

The  8ym])toms,  on  the  whole,  are  extraordinarily  variable,  corresponding 
0  the  very  irregular  distribution  of  the  nodules. 

niA(4N0sis. — Tlio  diagnosis  in  well  marked  cases  is  easy.  Volitional  tremor, 
canning  speech,  and  nystagmus  form  a  characteristic  symptom-group.  With 
his  there  is  usually  more  or  less  spastic  weakness  of  the  legs.  Paralysis  agitans, 
ertain  cases  of  general  paresis,  and  occasionally  hysteria  may  simulate  the 
lisease  very  closely.  If  the  case  is  not  seen  until  near  the  end  the  diagnosis 
oay  be  impossible.  Buzzard  holds  that  of  all  organic  diseases  of  the  nervous 
yetem  disseminated  sclerosis  in  its  early  stages  is  that  which  is  most  com- 
Qonly  taken  for  hysteria.  The  points  to  be  relied  upon  in  the  differentiation 
re,  in  order  of  importance,  o{)tic  atrophy,  the  nystagmus,  the  bladder  disturb- 
ncee,  when  present,  and  the  volitional  tremor.  The  tremor  in  hysteria  is  not 
olitional.    Unilateral  eases  are  recorded. 

Pscudo'sclcrosis — the  Wostphall-Striinipell  disease — is  a  rare  condition 
imulating  multiple  sclerosis  and  not  often  distinguished  from  it  during  life. 
ilental  changes  are  more  pronounced,  the  tremor  is  more  exaggerated,  the 
82 
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nystagmus  not  always  present,  and  the  gait  more  ataxic.  It  sets  in  earlier, 
sometimes  in  the  first  decade^  and  in  a  majority  of  the  cases  no  lesions  hiTt 
been  found  post  mortem. 

The  PROGNOSIS  is  unfavorable.  Ultimately,  the  patient,  if  not  carried  oB 
by  some  intercurrent  affection,  becomes  bedridden. 

Treatment. — No  known  treatment  has  any  influence  on  the  progrea  of 
sclerosis  of  the  brain.  Neither  the  iodides  nor  mercury  have  the  slighteit 
effect,  but  a  prolonged  course  of  nitrate  of  silver  or  arsenic  may  be  tried.  The 
X-rays  have  been  used  with  success  (Raymond). 


D.    DIFFUSE  AND  FOCAL  DISEASES  OF  THE  SPINAL 

CORD 

I.    TOPICAL  DIAaNOSIS 

From  the  symptoms  presented  by  a  spinal  cord  lesion  it  is  possible  to 
determine  more  or  less  accurately  not  only  the  segmental  level  but  ako  the 
transverse  extent  of  the  segmental  involvement.  The  effects  of  an  injury  or 
of  disease  may  be  circumscribed  and  involve  the  gray  matter  of  the  segment  or 
the  tracts  running  through  it ;  it  may  be  more  extensive  and  involve  the  cori 
in  a  given  level  in  its  entire  transverse  extent ;  finally,  there  are  cases  in  which 
only  one  lateral  half  of  the  cord  is  implicated.  It  is  well  for  the  student  to 
have  a  definite  routine  to  follow  in  making  his  examinations,  for  each  factor 
may  be  helpful  in  determining  the  site  and  character  of  the  lesion.  Some  of 
the  more  important  points  to  observe  are  the  following:  (1)  subjective  seim^ 
iions,  particularly  tlie  character  and  seat  of  pain,  if  any  be  present,  such  as  the 
radiating  pains  of  dorsal  root  compression;  (2)  the  patient's  attitude,  as  the 
position  of  the  arms  in  cervical  lesions,  the  character  of  the  respiration,  wheth<T 
diaphragmatic,  etc.;  (3)  motor  symptoms,  the  groups  of  paralyzed  muscle* 
and  their  electrical  reaction;  (4)  the  sensory  symptoms,  including  tests  for 
tactual,  thermic,  and  dolorous  impressions,  for  muscle  sense,  bone  sensation, 
etc. ;  (5)  the  condition  of  the  reflexes,  both  the  tendon  and  the  skin  reflexes  as 
well  as  those  for  the  pupil,  the  bladder  and  rectum,  etc.;  (6)  the  surface  tem- 
perature and  condition  of  moisture  or  dryness  of  the  skin,  which  gives  an  indi- 
cation of  vaso-motor  paralysis.  The  table  on  pages  898-900  and  the  figures  on 
pages  906  and  907  will  bo  useful  while  making  an  examination. 

Focal  Lesions. — We  have  seen  that  a  lesion  involving  a  definite  part  of  the 
gray  matter  of  the  s])inal  cord,  owing  to  destruction  oif  the  cell  bodies  of  the 
lower  motor  neurones  and  consequent  degeneration  of  their  axis-cylinder  p^o^ 
esses,  is  accompanied  by  a  loss  of  power  to  perform  certain  definite  movements. 
Thus  a  disease,  such  as  anterior  poliomyelitis,  may  give  as  its  only  symptom  i 
characteristic  flaccid  paralysis,  and  the  seat  of  the  lesion  is  revealed  bj  the 
muscles  involved.  If  from  injury  or  disease  a  lesion  involves  more  than  the 
gray  matter  and,  for  example,  if  the  neighboring  fibres  of  the  p^Tamidal  tract 
be  affected  there  may  be  in  addition  a  spastic  paralysis  of  the  muscles  who« 
centres  lie  in  the  lower  levels  of  the  cord.  The  degree  of  such  a  paralysis  de- 
pends upon  the  intensity  of  the  lesion  of  the  pyramidal  tract  and  may  ^ 
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From  a  slight  weakness  in  dorsal  flexion  of  the  ankle  to  an  absolute  paralysis  of 
all  the  muscles  below  the  lesion.  Again,  if  the  afferent  tracts  of  the  cord  are 
aflFected  sensory  symptoms  may  be  added  to  the  motor  palsy.  There  may  be 
disturbances  of  pain  and  temperature  sense  alone  or  touch  also  may  be  af- 
fected. This,  however,  is  more  rare  except  in  serious  lesions.  The  upper 
border  of  disturbed  sensation  often  indicates  most  clearly  the  level  of  the 
dieease,  especially  when  this  is  in  the  thoracic  region  where  the  corresponding 
level  of  motor  paralysis  is  not  easily  demonstrated.  It  is  unusual  for  cutaneous 
anapsthesia  in  organic  lesions  of  the  cord  to  extend  above  the  level  of  the  second 
rib  and  the  tip  of  the  shoulder,  for  this  represents  the  lower  border  of  the  skin- 
field  of  the  fourth  cervical  (see  sensory  charts),  and  as  the  chief  centre  for  the 
diaphragm  lies  in  this  segment,  a  lesion  at  this  level  sufficiently  serious  to 
cause  sensory  disturbances  would  probably  occasion  motor  paralyses  as  well 
and  would  entirely  shut  off  the  movements  necessary  for  respiration.  It  is 
to  be  noted  that  the  demonstrable  upper  border  of  the  anjesthetic  field  may 
not  quite  reach  that  which  represents  the  level  of  the  lesion.  This  is  due  to 
the  functional  overlapping  of  the  segmental  skin-fields  (Sherrington)  and 
applies  more  to  touch  than  to  pain  and  temperature.  There  is  often  a  narrow 
zone  of  hyperaesthesia  above  the  anaesthetic  region. 

Complete  Transverse  Lesions. — When  the  transverse  lesion  is  total  and  the 
lower  part  of  the  cord  is  cut  off  entirely  from  above,  there  is  complete  sensory 
and  motor  paralysis  to  the  segmental  level  of  the  injury,  and  the  tendon  re- 
flexes, whose  centres  lie  below,  are  lost  instead  of  being  exaggerated,  as  they 
are  apt  to  be  in  case  the  lesion  is  a  focal  one.  The  symptomatology  of  total 
transverse  lesions  in  man  has  thus  been  given  by  Collier.  (1)  Total  flaccid 
paralysis  of  muscles  below  the  level  of  the  lesion.  (Spastic  paralysis  indicates 
that  the  lesion  is  incomplete.)  (2)  Permanent  abolition  of  the  knee-jerk  and 
other  deep  reflexes  supplied  by  the  lower  segments  of  the  cord.  (3)  A  rapid 
wasting  of  the  paralyzed  muscles  with  a  loss  of  the  faradic  excitability.  (4) 
The  sphincters  lose  their  tone  and  there  is  dribbling  of  urine.  (5)  There  is 
total  ana?sthesia  to  the  level  of  the  lesion  (the  zone  of  liyperffsthesia  is  rarer). 
(6)  The  only  sign  of  self-action  remaining  is  in  the  occasional  presence,  though 
in  reduced  degree,  of  certain  skin  reflexes  such  as  the  i)lantar  reflex  with  its 
dorsal  flexor  response  in  the  great  toe. 

Unilateral  Lesions. — Thv  motor  symptoms,  whieli  follow  lesions  limited 
to  one  lateral  half  of  tlie  cross  section  of  tlie  spinal  cord,  are  confined  to 
one  side  of  the  body;  they  are  on  the  same  side  as  the  lesion.  At  the  level 
of  the  lesion,  owing  to  destruction  of  cell  bodies  of  the  lower  system  of 
neurones,  there  will  be  found  flaccid  paralysis  and  atrophy  of  those  muscles 
whose  centres  of  innervation  happen  to  lie  at  this  level.  Owing  to  degeneration 
of  the  j)yramidal  tract,  the  miisrles  whose  centres  be  at  lower  levels  are  also 
paralyzed,  but  they  retain  their  normal  electrical  reactions,  become  spastic, 
and  do  not  atrophy  to  any  great  degree. 

The  sensory  symptoms  are  ])eeuliar.  On  the  side  of  tlie  lesion  corresponding 
to  the  segment  or  segments  of  tli<'  eord  involv(Ml  th(»re  is  a  zone  of  anaesthesia 
to  all  fonns  of  sensation.  Be|r)w  this  there  is  no  loss  in  the  perception  of  pain, 
temperature,  or  touch.  Indeed,  hyperaesthesia  has  been  described.  Muscle  sense 
is  disturbed,  and  the  ability  to  appreciate?  the  size,  consistency,  weight,  and 
shape  of  an  object.    On  the  side  opposite  to  the  lesion  and  nearly  up  to  its 
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level  there  is  complete  loss  of  perception  for  pain  and  temperature  tnd  tiiere 
may  be  some  dulling  of  tactile  sense  as  well. 

The  following  table,  slightly  modified  from  Gowers,  illustrates  the  dii- 
tribution  of  these  symptoms  in  a  complete  hemi-lesion  of  the  cord : 

Cord 


Zone  of  cutaneous  hypersesthesia. 
Zone  of  cutaneous  ana^thesia. 
Lower  segment  type  of  paralysis 
with  atrophy. 


Upper  segment  tvpe  of  paralysis. 

HvpersBsthesia  of  skin. 

Muscular  sense  and  allied  sensa- 
tions impaired. 

Reflex  action  first  lessened  and 
then  increased. 

Surface  temperature  raised. 


Muscular  power  normil. 
Loss  of  sensibility  of  akin  to  pM 

and  temperature. 
Muscular  sense  normal. 
Reflex  action  normal. 
Tempterature  same  as  that  iboit 

lesion. 


This  combination  of  symptoms  was  first  recognized  by  Brown-Sequari 
after  whom  it  has  been  named.  It  is  common  in  syphilitic  diseases  of  xh 
cord,  tumors  and  stab-wounds,  and  is  not  infrequently  associated  with  sviIb- 
gomyelia  and  haemorrhages  into  the  cord.  It  is  only  in  exceptional  ca:«. 
of  course,  that  the  lesion  is  absolutely  limited  to  the  homi-section  of  the 
cord  and  the  symptoms  consequently  may  vary  somewhat  in  degree. 


n.    AFFECTIONS   OF   THE  BLOODVESSELS 

1.     CONGESTION 

Apart  from  actual  myelitis,  we  rarely  see  ]K)8t  mortem  evidenci^s  of  con- 
gestion of  the  spinal  cord,  and,  when  we  do,  it  is  usually  limited  either  to  the 
gray  matter  or  to  a  definite  portion  of  the  organ.  The  white  matter  is  rarely 
found  congested,  even  when  inflamed.  The  gray  matter  often  has  a  reddish 
pink  tint,  but  rarely  a  deep  reddish  hue,  except  when  myelitis  is  present.  If 
we  know  little  anatomically  of  conditions  of  congestion  of  the  cord,  we  know 
less  clinically,  for  there  arc  no  features  in  any  way  characteristic  of  it. 


2.     ANi5CMIA 

So,  too,  with  this  state.  There  may  Ik?  extreme  grades  of  ananuii  of 
the  cord  without  sym})toms.  In  chlorosis,  for  example,  there  are  rtidy 
symptoms  pointing  to  the  cord,  and  there  is  no  reason  to  suppose  that  tfoA 
sensations  as  heaviness  in  the  limbs  and  tingling  are  especially  associated  with 
anspmia. 

Profound  anaemia  of  the  cord  follows  ligature  of  the  aorta.  In  experim^ 
made  in  Welch's  laboratory  ])y  Herter  it  was  found  that  within  a  f^ 
moments  after  the  application  of  the  ligature  to  the  aorta  paraplegia  cBOi 
on.     Paralysis  of  the  sphincters  occurred^  but  leas  rapidly.     ObfierratioBi 
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Sae  liy  TTalstctl  an  neelusioii  of  tlir  sihcloiinniil  anrta  in  ilogs  linve  Fhown 
lat  para|ile;^iii  oet'iirs  hi  n  lnr;.'e  |KTcrnta;re  of  cust^s,  many  of  which,  how- 

Ver,  may  recover  as  the  collateral  cirrnlation  is  established.  In  the  fatal  cui*e.^ 
iliiian  foiinil  extensive  alterations  in  the  cell  horlies  of  the  lower  part  of  the 
»nl  with  dc*jreniTatii)ns.     This  condition  h  of  interest  in  eonntction  with  the 

ccasional  rapid  devdojHnent  of  a  parapleiria  after  profuse  htCmorrlmgc%  usii- 

lly  from  the  stomach  or  n terns.  It  may  come  on  at  once  or  at  the  end  of  a 
»eek  or  ten  days,  and  is  prol>ahly  dne  to  an  anatomical  chan^^e  in  the  nervi' 
einents  similar  to  that  proilneed  in  Herteri^  ex|>eriment?«.    The  dej^'eneration 

if  the  dorsal  etilunms  of  the  cord  in  i>ernicions  anaemia  has  already   I.M?en 

et?<*rihe<]. 

3.     EMBOLISM   AND    THROMBOSIS 

Bloekincif  of  the  spinal  arteries  l>y  eniholi  nirt*ly  oeenrj^,  Tt  may  he  pro- 
need  experimentally",  and  Money  found  that  it  was  associated  with  chorei- 
irm  movements.  Thrond>osis  of  the  smaller  vessels  in  connection  with  endar- 
Titis  plays  an  important  part  in  many  of  the  acute  and  chronic  changes 
L  the  cord 

4.     ENDARTERITIS 

It  18  remarkable  how  freqnently  in  persons  over  fifty  the  arteries  of  the 

jinal   cord   are   fonnd   Rch^otie.     Tlie   following  forms   may  be   met  w^i*h: 

1)    A    nodular   |>eri-arteritis    m    endarteritis    associated    with    ??yphilit^   and 

metimes  with  gnniniata  of  the  meninges;  (2)   an  arteritis  obliterans,  with 

;reat  thickening  of  the  intima  and  narrowing  of  tlie  Inmen  of  the  veesels, 

Dvolving  chietly  the  medium  and   larger-sized  arteries.     Miliary  aneurisms 

or  aneurisms  of  the  larger  vessels  are  rarely  found  in  the  spinal  cord. 

5.     H.flMORRHAGE    INTO   THE  SPINAL    MEMBRANES;    H.^MATORRHACHIS 

In  meningeal  apoplexy,  as  it  is  called,  thf  blood  may  lie  between  the 
Inra  mater  and  the  spinal  canal— ^xtra- meningeal  hjemorrhage-^or  within 
be  dura  mater — intrii-n^eningeal  hamiorrhage. 

Extra-meningeal  haemorrhage  occurs  usually  aj^  a  res^ult  of  traumatism. 
'he  exudation  may  he  extensive  without  compression  of  the  cord.  The  h!fiod 
mes  from  the  hirge  plexuses  of  veins  whieb  may  surround  the  dura.  The 
Upture  of  an  aneurism  into  the  spinal  canal  may  produce  extensive  and  rap- 
dly  fata!  haemorrhafre. 

Intra-memngeai  hsemorrhage  is  a  less  frequent  result  of  trauma,  but 
in  general  is  perliaps  ralher  more  common.  Jt  is  rarely  extensive  from  causes 
^ting  directly  on  the  spinal  meninges  themselves.  Scattjered  bjemorrhages 
ire  not  infrequent  in  the  acute  infectioug  fevers,  and  I  have  twice,  in 
lalignant  small-pox,  seen  much  extravasation.  Bleeding  may  occur  also 
death  from  convulsive  disorders,  such  as  epilepsy,  tetanus,  and  strychnia 
isoning,  and  has  been  recorded  in  association  with  dirtieult  parturition. 
lie  most  extensive  hipuiorrhages  occur  in  cases  in  which  the  blood  comes 
torn  rupture  of  an  aneurism  at  the  base  of  the  brain,  either  of  the  basilar 
vertebral  artery.  In  ventricular  apoplexy  tlie  bhxid  may  pass  from  the 
ourth  ventricle  into  the  spinal  meninges.     In  cranial  fractures,  particularly 
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those  of  the  base  of  the  skull,  the  resultant  haBmorrhage  almost  always  finds  iU 
way  into  the  subarachnoid  space  about  the  cord  and  may  be  deroon^tnted 
by  the  withdrawal  of  bloody  fluid  by  a  lumbar  puncture.    The  proce*lure  is  of 
considerable  diagnostic  value.    On  the  other  hand,  haemorrhage  into  the  spinii   ' 
meninges  may  possibly  ascend  into  the  brain. 

Symptoms. — The  8ymj)toms  in  moderate  grades  may  be  slight  and  in- 
definite.    In  the  non-traumatic  cases  the  haemorrhage  may  either  come  (m 
suddenly  or  after  a  day  or  two  of  uneasy  sensations  along  the  spine.    As 
a  rule,  the  onset  is  abrupt,  with  sharp  pain  in  the  back  and  symptoms  of 
irritation  in  the  course  of  the  nerves.     There  may  be  muscular  spasms,  nr 
paralysis  may  come  on  suddenly,  either  in  the  legs  alone  or  both  in  the 
legs  and  arms.     In  some  instances  the  paralysis  develops  more  slowly  and 
is  not  complete.     There  is  no  loss  of  consciousness,  and  there  are  no  signs 
of  cerebral  disturbance.     The  clinical  picture  naturally  varies  with  the  site 
of  the  haemorrhage.     If  in  the  lumbar  region,  the  legs  alone  are  invohtil, 
the  reflexes  may  be  abolished,  and  the  action  of  the  l)ladder  and  rectum  is 
impaired.    If  in  the  thoracic  region,  there  is  more  or  less  complete  paraplegia, 
the  reflexes  are  usually  retained,  and  there  are  signs  of  disturlmnce  in  the 
thoracic  nerves,   such  as  girdle  sensations,   pains,  and   sometimes  eruptinn 
of  herpes.    In  the  cervical  region  the  arms  as  well  as  the  legs  may  be  invnhtii; 
there  may  be  difficulty  in  breathing,  stiffness  of  the  muscles  of  the  ne^k,  and 
occasionally  pupillary  symptoms. 

The  prognosis  depends  much  upon  the  cause  of  the  haemorrhage.  Rf- 
covery  may  take  place  in  the  traumatic  cases,  and  in  those  associated  with 
the  infectious  diseases. 

6.     HAEMORRHAGE   INTO   THE   SPINAL  CORD;    H.y.MATO^^YELIA 

Most  frequently  a  result  of  traumatism,  intraspinal  haMuorrhage  is  nato- 
rally  more  common  in  males,  and  during  the  active  period  of  life.  ('as«»s  have 
been  known  to  follow  cold  or  exposure;  it  occurs  also  in  tetanus  and  oth»T 
convulsive  diseases,  and  haemorrhage  may  be  associated  with  tumors,  with 
syringomyelia  or  myelitis.  A  direct  injury  to  the  spine,  however,  from 
blows  or  from  falls,  is  by  far  the  most  common  cause.  Thorburn  was  tinwnz 
the  first  to  point  out  that  acute  flexure  of  the  neck,  often  without  atteniiani 
fracture  or  dislocation  of  the  vertebra*,  was  a  form  of  accident  that  ni"?t 
commonly  preceded  these  ha?morrhages.  The  level  of  the  lesion,  for  this 
reason,  is  most  frequently  in  the  lower  cervical  region. 

Anatomical  Condition. — The  extent  of  the  hjemorrhage  may  vary  from 
a  small  focal  extravasation  to  one  which  finds  its  way  in  columnar  fashion 
a  considerable  distance  up  and  down  the  cord.  The  bleeding  primarilj 
takes  place  into  the  gray  matter,  and  this  as  a  rule  suffers  most,  but  the 
surrounding  mednllated  tracts  may  be  thinned  out  and  lacerated.  In  i 
case  which  occurred  at  tlie  Montreal  Oeneral  Hospital  under  Wilkin?  the 
haemorrhage  occupied  a  position  opposite  the  region  of  the  fifth  and  sixth 
cervical  nerves,  and  on  transverse  section  the  cord  was  occupied  by  a  dark  nnl 
clot  measuring  12  ])y  5  mm.,  around  which  the  white  substance  formed  a  thin, 
ragged  wall.  The  clot  could  be  traced  upward  as  far  as  the  second  cervical, 
jmd  downward  as  far  as  the  fourth  thoracic  segment, 


^*-        |>4il8y  of  the  lowiT  linilhs  which  is  fref|ueotly   found 

^^^vire  of  the  spine. '■     More  commonly  ihe  paralysis  is 

-^  cinthss  after  the  curvature  has  developed.     The  para- 

^^lopnH'nt ;   the  patient   at   first   feels   weak   in   the 

nisation,  nuoibness,  tinglin|,^,  pins  and  needks. 


larked 


'\ 


or  severe  pains  in  tlie  courBC  of  the 

a  rule,  more  quickly  lost  than  sensation. 

''*  type^  with  exaggeration  of  the  reflexes. 

^•^xeH — is  rart'ly  m<H  with  in  coniiiress- 

*he  lesion  is  rarely  complete.    The 

more  than  a  year,  and  recovery 
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Ltter  morphia  is  always  necessary.     On  the  other  hand,  compression 
is  often  successfully  relieved  even  ofter  the  paralysis  has  persisted 
ng  period.     When  caries   is  recognized  early,  rest  and   support  to 
9  by  the  various  methods  now  used  by  surgeons  may  do  much  to 
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In  recent  years  the  suspension  methods  in  the  erect  posture  have 
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It  may  follow  trauma.  Compression  occasionally  results  from  aneurism  of  ih, 
thoracic  aorta  or  the  abdominal  aorta,  in  the  nei^'hhorhood  of  the  la-liai  a\h 
Malignant  growths  fre(|uently  cause  a  compression  paraplegia.  A  rtiroptriio 
neal  sarcoma  or  the  lymjihadenomatous  gro^iilis  of  HodgkinV  disoa.^*  may  in 
vade  the  vertebra?.  More  commonly,  however,  the  involvement  is  sci-^jniUr 
to  scirrhus  of  the  breast.  Of  parasites,  the  echinococcus  and  the  cvisticert'ii 
occasionally  occur  in  tlie  spinal  canal. 

Symptoms. — Those  may  be  considered  as  they  affect  tlie  bones,  the  nerve 
and  the  cord. 

Vertebral. — In  malignant  disease's  and  in  aneurism  erosion  of  ihe  W*\ 
may  take  place  without  j)roducing  any  deformity  of  the  spine.  Fatal  hsm- 
rhage  may  follow  erosion  of  the  vertebral  artery.  In  caries,  on  the  otii 
hand,  it  is  the  rule  to  find  more  or  less  deformity,  amounting  often  to  ansril 
curvature.  The  compression  of  the  cord,  however,  is  rarely  if  «'ver  tlie  «lin 
result  of  this  bony  kyphosis  but  is  due  to  the  thickening  of  the  dura  and : 
])resence  of  caseous  and  inilammatory  products  betwwn  this  membram>  a 
the  bodies  of  the  diseased  vertebne.  The  spinous  processes  of  the  alleii 
vertebra*  are  tender  on  pressure,  and  pain  follows  jarring  movements  or  t«i 
ing  of  ihe  spine.  There  may  be  extensive  tulKTCulous  disease  without  ini 
deformity,  i^articularly  in  the  cervical  region.  In  the  cast*  of  aneurism 
tumor  pain  is  a  constant  and  agonizing  feature. 

Nekvk-root  Symitoms. — These  result  from  compression  of  the  nei 
roots  as  they  pass  out  between  the  vertebra*.  In  caries,  even  when  the  din?; 
is  extensive  and  the  deformity  great,  radiating  pains  from  compression  in  vol 
ment  of  the  roots  are  rare.  Pains  are  more  common  in  cancer  of  the  >j» 
secondary  to  that  of  the  breast,  and  in  such  cases  may  be  agonizing.  Th 
may  be  acutely  painful  areas — the  atni'sihesia  dolorosa — in  regions  of  the  *1 
which  are  anaesthetic  to  tactile  and  painful  impressions.  Trophic  di-tu 
ances  may  occur,  ])articnlarly  herpes.  Pressure  on  the  ventral  roots  may  &: 
rise  to  wasting  of  the  muscles  suj)plied  by  the  affected  nerves.  This  i?  lu 
noticeable  in  disease  of  the  cervical  or  lumbar  regions. 

Cord  Sympto-AIS. —  (a)  Crrriml  Begiun, — -Not  infrequently  the  cari'> 
high  uj)  between  the  axis  and  the  atlas  or  between  the  latter  and  the  • 
cipital  bone.  In  such  instances  a  retropharyngeal  abscess  may  l>e  j»r»>ii 
giving  rise  to  dilliculty  in  swallowing.  Hiere  may  be  spasm  of  the  i.rr\u 
muscles,  the  head  may  be  fixed,  and  movements  may  eitlu^r  Ik?  impcrSr-iMf 
cause  great  pain.  In  a  case  of  this  kind  in  the  Montreal  Ceneral  Hospii 
movement  was  liable  to  be  followed  by  transient,  instantaneous  paralysis  of  i 
four  extremities,  owing  to  c()ni])ression  of  the  cord.  In  one  of  these  attad 
the  patient  died. 

In  the  lower  cervical  region  there  may  be  signs  of  interference  with  t' 
cilio-spinal  centre  and  dilatation  of  the  pupils.  Occasionally  there  is  tlii^hin 
of  the  face  and  ear  of  one  side  or  unilateral  sweating,  nrforniity  i?  U' 
so  common,  but  healing  may  take  place  with  the  production  of  a  callu?  ^^ 
enormous  breadth,  with  complete  rigidity  of  the  neck. 

(&)  Tliuranr  Ticf/ioji. — The  deformity  is  here  more  marked  and  pn'??iir 
symptoms  are  more  common.  The  time  of  onset  of  the  paralysis  vari'- 
very  much.  It  may  be  an  early  sym])tom,  even  before  the  curvaturi'  i 
manifest,  and   it  is   noteworthy  that   Pott  first  described   the  disi'a^  t^* 
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bears  his  name  as  '*a  palsy  of  the  lower  limbs  which  is  frequently  found 
to  accon)])any  a  curvature  of  the  spine."  More  commonly  the  paralysis  is 
late,  occurring  many  months  after  the  curvature  has  developed.  The  para- 
plegia is  slow  in  its  development;  the  patient  at  first  feels  weak  in  the 
legs  or  has  disturbance  of  sensation,  numbness,  tingling,  pins  and  needles. 
The  girdle  sensation  may  be  marked,  or  severe  pains  in  the  course  of  the 
intercostal  nerves.  Motion  is,  as  a  rule,  more  quickly  lost  than  sensation. 
The  paraplegia  is  usually  of  the  spastic  type,  with  exaggeration  of  the  reflexes. 
Bastian's  symptom — abolition  of  the  reflexes — is  rarely  met  with  in  compres- 
Bion  from  caries  as  the  transverse  nature  of  the  lesion  is  rarely  complete.  The 
paraplegia  may  persist  for  months,  or  even  for  more  than  a  year,  and  recovery 
still  be  possible. 

(c)  Lumbar  Region. — In  the  lower  dorsal  and  lumbar  regions  the  symp- 
toms are  practically  the  same,  but  the  sphincter  centres  are  involved  and 
the  reflexes  are  not  exaggerated. 

JhBgiKmn, — The  X-ray  picture  is  of  first  importance.  Caries  is  by  far  the 
most  frequent  cause  of  slow  compression  of  the  cord,  and  when  there  are  ex- 
ternal signs  the  recognition  is  easy.  There  are  cases  in  which  the  exudation 
in  the  spinal  canal  between  the  dura  and  the  bone  leads  to  compression  before 
there  are  any  signs  of  caries,  and  if  the  root  symptoms  are  absent  it  may  be 
extremely  difficult  to  arrive  at  a  diagnosis.  Janeway  has  called  attention  to 
persistent  lumbago  as  a  symptom  of  importance  in  masked  Pottos  disease,  par- 
ticularly after  injury.  Brown-Sequard's  paralysis  is  more  common  in  tumor 
and  in  injuries  than  in  caries.  Pressure  on  the  nerve  roots,  too,  is  less  fre- 
quent in  caries  than  in  malignant  disease.  The  cervical  form  of  pachymetiin- 
gitis  also  produces  a  pressure  paralysis.  Pressure  from  secondary  carcinoma 
is  naturally  suggested  when  sj)inal  symptoms  follow  within  a  few  years  after 
an  operation  for  cancer  of  the  breast.  In  paraplegia  following  tumor  of  the 
vertebra  secondary  to  cancer  of  the  breast,  and  in  the  erosion  of  the  spine  by 
retroperitoneal  growths,  the  suffering  is  most  intense.  The  condition  has  been 
well  termed  paraplegia  dolorosa.  I  have  seen  two  cases  in  which  the  breast 
tumor  had  not  been  recognized. 

Treatment. — In  compression  by  aneurism  or  metastatic  tumors  the  con- 
dition is  hopeless.  In  the  former  the  pains  are  often  not  very  severe,  but 
in  the  latter  morphia  is  always  necessary.  On  the  other  hand,  compression 
by  caries  is  often  successfully  relieved  even  after  the  paralysis  has  persisted 
for  a  long  period.  When  caries  is  recognized  early,  rest  and  support  to 
the  spine  by  the  various  methods  now  used  by  surgeons  may  do  much  to 
Drevent  the  onset  of  ])araplegia.  When  paralysis  has  occurred,  rest  with 
extension  gives  the  best  hope  of  recovery.  It  is  to  be  remembered  that 
restoration  may  occur  after  compression  of  the  cord  has  lasted  for  many 
nontbs,  or  even  more  than  a  year.  Cases  have  been  cured  by  recumbency 
ilone,  enforced  for  weeks  or  months;  the  extradural  and  inflammatory 
products  are  absorbed  and  the  caries  heals.  In  earlier  days  brilliant  results 
prere  obtained  in  these  cases  by  suspension,  a  method  introduced  by  J.  K. 
Kfitchell  in  1826,  and  pursued  with  remarkable  success  by  his  son,  Weir 
Mitchell.  In  recent  years  tlie  suspension  methods  in  the  erect  posture  have 
been  largely  superw^ied  ])v  those  of  hy|)erextension  during  recumbency  with 
the  application  of  plaster  jackets  to  hold  the  body  and  spine  immovable  in  the 
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iTnprovc*d  position.  Forcible  correction  of  the  deformity  under  anaestheai  is 
gometimee  advocated  is  not  to  he  recommended ;  but  the  ^ciith*r  pjirtitl  cor- 
rections, perhaps  repeated  geveral  times  with  a  few  weeks'  intervah  of  tan  lead 
to  a  rapid  disappearance  of  paralyser  through  the  lessening  of  the  vn^lii 
deformity  of  the  vertebra.  In  protracted  cases,  after  thege  methods  haf*  been 
given  a  fair  triaU  laminectomy  may  become  advisable,  and  has  in  many  in- 
stances been  succeggful  in  relieving  paralyses  when  bloodlesg  methods  hi>« 
failed. 
_        The  general  treatment  of  cariee  is  that  of  tuberenlosis — fresh  air,  good 

■  food,  cod-liver  oil,  and  arsenic. 

■  tunK 
H  bnnd 


IV. 


LESIONS   OF   THE   CAUDA   EQUINA   AND   C0NU8 
MEDULLAEIS 


The  spinal  cord  extende  only  to  the  second  lumbar  vertebra.  InjoiT, 
tumors,  and  caries  at  or  below  this  level  involve  not  t)ie  cord  itself,  hut  ibt 
bnndle  of  nerves  known  as  the  cauda  equina  and  the  terminal  portiim  d 
the  cord,  the  conus  medullarifi.  Much  attention  has  been  given  to  ItSKSi 
of  thiP  part.  Fnictures  and  dislocations  are  common  in  the  lumbo-««cril 
region,  tumors  not  infrequently  involve  tlie  filaments  of  the  cauda  equina,  tjoi 
some  of  the  nerves  are  often  entangled  in  the  cicatrix  of  a  spina  bifida. 

A  lesion  limited  to  the  conug  medullaris  is  rare.     A  myelitis  or  a  fual 
bsematomyelia    may  Itc  limited   to   thi8   site  with   symptoms   r 
lesion  of  the  lowest  sacral  segments — ^ana^sthesia  over  the  butt<H 
and  genitalia,  paralysis  of  the  levator  ani  and  the  vesical  and  anal  ephinrtwt 
Such  a  focalized  legion  has  been  known  to  follow  a  lumbar  puncture  mad* 
bid  ween  the  tirst  and  second  lumbar  vertebi*ip. 

In  a  fracture  or  dislocation  of  the  first  lund>ur  vertebra  the  conus  mti^ 
laris  may  be  compreasetl  together  with  the  lowest  sacral  nerves  given  cl 
from  it.    It  is  rare,  however,  in  traumatic  cases  for  the  tip  of  the  cord  tt 
Buffer  injury  alone  without  simultaneous  involvement  of  the  nerve  r    ^ 
prising  the  cauda   cr|uina   from  the  second  lumbar  down.     In    f' 
dislocation  of  the  fifth  lumbar  vertebra  the  sacral  roots  may  alone  be  inv 
Thus  in  a  case  which  I  have  reported  the  patient  fell  from  a  bridgt  •*** 
had  paralysis  of  the  Ic^s  and  of  the  bladder  and  rectum.     When  ieea  aiiMi 
years  after  the  injury,  there  was  slight  weakness,  with  wasting  of  the  lift 
leg;  there  was  complete  loss  of  the  function  in  the  ano-ve^ical  and  geaiul 
centres  with  ana?8thesia  in  a  strip  at  the  back  part  of  the  thigh  (in  the  dtf- 
tribution  of  the  small  sciatic),  and  of  the  perineum,  Bcrotiiiu,  and  penia^   Tb 
urethra  was  also  insensitive. 

It  is  sometimes  very  difficult  to  differentiate  between  a  Iestoii»  poashh 
at  the  first   luiubar  vertebra,  involving  the  lower  part    of  the  spinal  ccri^ 
and  one  in  the  sacral  region  which  compromises  those  peripheral  ncnrejof  < 
cauda  equina  that  are  given  off  from  the  same  segment.     This  i«  paitka^l 
larly  so  in  the  case  of  tumors,  for  in  fractures  or  caries  there  may  he 
palpable  indication  of  the  seat  of  trouble.    In  cauda  ecjuina  I«»ion».  howewf- 
pressure  upon  the  nerve  roots  is  supposed  to  affect  motion  much  more  marffrfly 
than  sensation^  and  this  discrepancy  may  be  helpful  since  in  the  card  k 
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lemselves  the  motor  and  sensory  disturbances  are  more  apt  to  have  a  corre- 
X)ndingly  segmental  distribution. 

The  table  and  figures  given  in  the  general  introduction  will  be  found 
Bcful  in  determining  tlie  nerve  fibres  and  segments  involved  in  these  cases 
t  injury  of  the  cauda  equina. 


V.    TXTMORS  OF  THE  SPINAL  CORD  AND  ITS  lOEMBRANES 

Morbid  Anatomy. — Now  growths  may  grow  in  the  cord  or  in  its  mem- 
ranes,  or  may  extend  into  them  from  the  spine.  These  invading  growths 
•e  the  more  common  and  have  been  touched  upon  in  a  previous  section. 
'ere  the  primary  spinal  growths  only  will  be  considered. 

Schlesingcr's  tabulation  of  400  cases  shows  that  meningeal  tumors  are 
msiderably  more  common  than  medullary  or  true  cord  tumors.  Solitary 
ibercles  are  by  far  the  most  frequent  medullary  growths.  The  meningeal 
imors  may  be  either  intra-  or  extradural  and  the  intradural  sarcomata 
•  fibromata — it  is  often  difficult  to  tell  under  which  of  these  terms  they 
lould  be  classified — are  by  far  the  most  common.  This  is  important  because 
tese  particular  growths  remain  for  a  long  time  non-infiltrating  and  offer 
ost  favorable  opportunities  for  surgical  treatment.  In  the  extradural  space 
hinococcus  cysts  are  in  some  countries  frequently  found.  They  are  usually 
ultiple^  and,  indeed,  most  of  the  other  forms  of  tumor  may  be  multiple.  A 
pcma,  psammoma,  myxoma,  neuroma,  and  other  varieties  of  growth  may 
5  met  with.  Gummata  and  gliosarcomata  are  not  infrequent  and  usually 
ivolve  both  the  cord  and  the  meninges. 

Tumors  are  more  commonly  situated  on  the  lateral  and  dorsal  surfaces 
!  the  cord,  but  there  is  no  level  of  the  spine  in  which  they  may  not  occur. 

The  effects  of  tumor  on  the  functions  of  the  cord  are  varied.  Slow  com- 
rcssion  is  usually  produced  by  growths  external  to  the  cord,  and  it  is  remark- 
)le  what  a  high  grade  of  compression  the  cord  will  bear  without  serious  inter- 
rence  with  its  functions.  In  cases  of  prolonged  interruption  of  function 
icending  and  descending  degenerations  occur.  Tumors  developing  within  the 
ird  may  lead  to  syringomyelia. 

Symptoms. — These  will  naturally  vary  a  good  deal  with  the  segment  in- 
Jvcd  and  with  the  degree  of  ])ressure  and  the  extent  of  implication  of  the 
jrvc  roots.  Neuralgic  i)ains  which  persist  over  a  particular  territory,  and  a 
3wly  progressive  paralysis  which  may  at  first  suggest  a  Brown-Sequard 
ndrome,  should  always  make  one  suspect  a  spinal  growth. 

The  symptoms  of  tlie  commoner  intradural  tumors  are  as  follows :  Radiat- 
g  (root)  pains  from  the  level  of  the  lesion;  segmental  atrophy  from  pressure 
I  the  ventral  horns:  weakness  of  the  leg,  going  on  to  paralysis,  at  first  only 
I  the  side  occupied  by  the  growth,  and  due  to  pyramidal  tract  involvement; 
nsoiy  disturbances  on  the  ()])])osite  side,  first  aftecting  pain  and  temperature 
nee;  with  Increase  of  syni])t()Tns  the  crossed  type  of  paralysis  is  lost  and  motor 
ilsy  occurs  on  both  sides  with  great  increase  of  reflexes;  even  in  advanced 
isefi  the  s<»nsory  paralysis  rarely  becomes  quit(»  complete,  since  some  tactual 
ansmission  from  tin?  lower  sacral  seghients  usually  persists;  spasmodic,  pain- 
il,  jerking  movements  of  the  lower  extremities  are  very  characteristic  of  the 
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advanced  cases.  These  syniptonis  will  vary  natutally  with  the  diancter  of 
the  growth,  its  segmental  level,  place  of  origin,  and  other  factor?,  but  in  no 
other  disease  is  there  the  same  coincidence  of  a  gradual  compreagion  panplogit 
and  persistent  radiating  ])ain.  In  some  cases  pain  may  be  elicited  bv  d^ 
pressure  alongside  the  spinous  processes  at  the  level  of  the  growth,  and  Hit 
patient,  by  sudden  exertion,  or  by  straining,  coughing,  or  sneezing,  may  grettlj 
increase  it. 

Diagnosis. — When  constant  and  severe  root  pains  are  associated  with  i 
progressive  paralysis,  the  diagnosis  may  be  easily  made.  Caries  may  cause 
identical  symptoms,  but  the  radiating  pains  are  rarely  so  severe.  Cenriol 
meningitis  simulates  tumor  very  closely,  and  in  reality  produces  identiol 
effects,  but  the  very  slow  progress  and  the  bilateral  character  from  the  outlet 
may  be  sufficient  to  distinguish  it.  In  chronic  transverse  myelitis  the  ejinp- 
toms,  according  to  Gowers,  may  resemble  tumor  very  closely  and  present  radi- 
ating pains,  a  sense  of  constriction,  and  progressive  paralvsis.  Syringomyelia, 
too,  may  give  a  similar  ])icture.  A  radiogram  may  be  of  diagnostic  aid  ia 
case  the  vertebra*  are  infiltrated  by  the  growth. 

The  nature  of  the  tumor  can  rarely  be  indicated  with  precision.  With  a 
marked  syphilitic  history  gumma  may  naturally  be  suspected,  or,  with  cocx* 
isting  tuberculous  disease,  a  solitary  tubercle. 

Treatment. — If  the  possibility  of  syphilitic  infection  is  present  the  iodide 
of  potassium  should  be  given  in  large  and  increasing  doses.  For  the  severe 
pains  counter-irritation  is  sometimes  beneficial,  particularly  the  thermo- 
cautery; morphia  is,  however,  often  necessary.  A  successful  laminectomj 
offers  the  only  hope  of  relief  in  case  the  lesion  prove  to  be  non-syphilitic. 
Since  Horsley's  first  brilliant  operation  there  have  been  scores  of  cases  of 
successful  extirpation  of  spinal  cord  tumors.  The  intradural  fibrosarcomata 
are  the  most  favorable  ca^es  and  complete  restoration  of  function  in  the  cord 
may  follow  the  removal  of  the  tumor.  In  the  infiltrating  growths  the  nerve 
roots  may  be  divided,  or,  as  has  been  suggested,  even  the  cord  itself  sectioned 
for  the  relief  of  the  agonizing  pain,  but  ultimate  cure  is  hopeless  in  malignant 
growths  of  this  character. 


VI.  STRINOOMYELIA 

Definition.  — A  gliomatous  new  growth  about  the  central  canal  of  the  spinal 
cord,  with  cavity  formation. 

Etiology  and  Morbid  Anatomy. — Syringomyelia  must  Ik*  distinguished 
from  dilatation  of  the  central  canal — hydromvelus — slight  grades  of  which  are 
not  very  uncommon  either  as  a  congenital  condition  or  as  a  result  of  the 
pressure  of  tumors.  The  cavity  of  syringomyelia  has  a  variable  extent  in  the 
cord,  sometimes  running  the  entire  length,  but  in  many  cases  involving  only 
the  cervical  and  thoracic  regions  or  a  more  limited  area.  It  is  usually  in  the 
dorsal  portion  of  the  cord  and  may  extend  only  into  one  dorsal  comiL  The 
transverse  section  may  bo  oval  or  circular  or  narrow  and  fissure  like.  It  variei 
at  different  levels.  The  condition  is  now  regarded  as  a  gliosis,  a  development 
of  embryonal  neurogliar  tissue  in  wliich  luemorrhage  or  degeneration  tato 
place  with  the  formation  of  cavities. 
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Of  190  case8,  133  were  in  men,  57  in  women  (Schleainger).  A  large 
najority  of  the  cases  begin  before  the  thirtieth  year.  '^Fhe  disease  has  been 
net  with  in  three  members  of  the  same  family. 

Symptoms. — The  clinical  features  are  extremely  complex.  In  the  classical 
fonn  there  are  irregular  pains,  chiefly  in  the  cervical  region ;  muscular  atrophy 
xmies  on,  which  may  be  confined  to  the  arms,  or  sometimes  extends  to  the  legs. 
rhe  reflexes  are  increased  and  a  spastic  condition  develops  in  the  legs.  Ulti- 
nately  the  clinical  picture  may  be  that  of  an  amyotrophic  lateral  sclerosis.  The 
iactile  sensation  is  usually  normal  and  the  muscular  sense  is  retained,  but  pain- 
ful and  thermic  sensations  are  not  recognized,  or  there  may  be  in  rare  instances 
jomplete  anesthesia  of  the  skin  and  of  the  mucoiis  membranes.  This  com- 
)]nation  of  loss  of  painful  and  thermic  sensations  with  paralysis  of  an 
imyotro])hic  type  is  characteristic,  but  not  pathognomonic  of  the  disease. 
rhe  special  senses  are  usually  intact  and  the  sphincters  uninvolved.  Trophic 
Toubles  are  not  uncommon.  Owing  to  the  loss  of  the  pain  and  heat  sensations, 
;he  patients  are  apt  to  injure  themselves.  Scoliosis  also  may  be  present.  The 
008  of  painful  and  thermic  impressions  is  due  to  the  fact  that  these  pass  to  the 
)raiii  in  the  peri-ependymal  gray  matter,  particularly  that  portion  in  the  dorsal 
*oot8,  which  is  almost  constantly  involved  in  syringomyelia.  The  tactile  sen- 
lation  is  retained  because  the  postero-lateral  columns  are  uninvolved. 

Schlesinger,  in  his  monograph,  recognizes  the  following  types:  (1)  With 
;he  classical  features  above  described,  which  may  begin  in  the  cervical  or  lum- 
)ar  regions;  (2)  a  motor  t3rpe,  with  the  picture  of  an  amyotrophic  or  a  spastic 
paralysis — ^the  sensation  may  be  undisturbed  for  years;  (3)  with  predominant 
lensory  features,  simulating  hysterical  hemiplegia,  or  with  general  pain  and 
lemperature  anaesthesia;  (4)  with  pronounced  trophic  disturbances — to  this 
ype  belong  the  cases  described  as  Morvan's  disease,  an  affection  characterized 
>y  neuralgic  pains,  cutaneous  anaesthesia,  and  painless,  destructive  whitlows; 
ind  (5)  the  tabetic  type,  either  a  combination  of  the  symptoms  of  tabes  in  the 
ower,  and  of  syringomyelia  in  the  upper  extremities,  or  a  pure  tabetic  symp- 
:om-complex,  due  to  invasion  of  the  dorsal  columns  by  the  gliosis.  Arthropa- 
iiies  occur  in  about  10  per  cent,  of  the  cases. 

Diagnnosis. — In  typical  cases  the  diagnosis  is  easy.  The  combination  of  an 
imyotrophic  paralysis,  the  picture  of  progressive  muscular  atrophy  of  the 
\ran-Duchenne  type,  with  retention  of  tactile  and  loss  of  thermic  and  painful 
sensation,  is  probably  pathognomonic  of  the  disease.  Of  affections  with  whi(*h 
t  may  be  confounded,  anaesthetic  leprosy  is  the  most  important,  since  the 
ina?8thesia  and  the  wasting  may  closely  simulate  it;  but,  as  a  rule,  in  leprosy 
:rophic  changes  are  more  or  less  marked.  There  is  often  loss  of  phalanges 
ind  there  is  no  characteristic  dissociation  of  sensory  impressions. 

Treatment. — This  is  imsatisfactory,  but  in  a  few  cases  the  X-rays  have 
jiven  great  relief,  particularly  to  the  stiffness. 


Vn.    ACUTE  MYELITIS 

Etiology. — Acute  myelitis  results  from  many  causes,  and  may  affect  the 
!ord  in  a  limited  or  extended  portion — the  gray  matter  chiefly,  or  the  gray 
ind  white  matter  together.    It  is  met  with:  (a)  As  an  independent  affection 
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following  exposure  to  cold,  or  exertion,  and  leading  to  rapid  lops  of  poww 
with  the  symptoms  of  an  acute  ascending  paralysiB.  (b)  As  a  sequel  of  the 
infectious  diseases,  such  as  small-pox,  typhus,  measles,  and  gonorrhoHL  (c) 
As  a  result  of  traumatism,  either  fracture  of  the  spine  or  very  severe  mnsculir 
effort.  Concussion  without  fracture  may  produce  it,  but  this  is  rare.  Acute 
myelitis,  for  instance,  scarcely  ever  follows  railway  accidents,  (d)  In  iiseam 
of  the  bones  of  the  spine,  either  caries  or  cancer.  This  is  a  more  comm<m 
cause  of  localized  acute  transverse  myelitis  than  of  the  diffuse  affection,  (e)  h 
disease  of  the  cord  itself,  such  as  tumors  and  syphilis ;  in  the  latter,  either  io 
association  with  gummata,  in  which  case  it  is  usually  a  late  manifestation; or 
it  may  follow  within  a  year  or  eighteen  months  of  the  primary  affection. 

Morbid  Anatomy. — In  localized  acute  myelitis  affecting  white  and  ptt 
matter,  as  met  with  after  accident  or  an  acute  compression,  the  cord  is  swolltiL 
the  pia  injected,  the  consistence  greatly  reduced,  and  on  incising  the  mem- 
brane an  almost  difHuent  material  may  escape.  In  less  intense  grades,  on  se^ 
tion  at  the  affected  area,  the  distinction  between  the  gray  and  white  matter  is 
lost,  or  is  extremely  indistinct.  The  chief  features  have  already  been  described 
in  discussing  the  epidemic  form. 

Histologically  the  nerve  fibres  are  much  swollen  and  irregularly  dirtonei 
the  axis-cylinders  are  beaded,  the  myelin  droplets  are  abundant,  and  the  lami- 
nated bodies  known  as  corpora  amylacea  may  be  seen.  Changes  in  the 
blood  vessels  are  striking;  the  smaller  veins  are  distended  and  may  show 
varicosities.  The  perivascular  lymph  spaces  contain  numerous  leucocjies,  tnd 
the  smaller  arteries  themselves  are  frequently  the  seat  of  hyaline  thrombi 
The  ganglion  cells  are  swollen  and  irregular  in  outline,  the  protoplasm  is 
extremely  granular  and  vacuolated,  and  the  nuclei,  though  usually  invisible, 
may  show  signs  of  division,  and  the  processes  of  the  cells  are  not  seen.  The 
acute,  inflammatory,  hypera»mic  or  red  softening  is  succc^eded  by  stages  in 
which  the  affected  area  becomes  more  yellow  from  gradual  alteration  of  the 
blood  pigment,  and  finally  white  in  color  from  the  advancing  fatty  degonera- 
'J  tion.    In  cases  of  compression  myelitis,  a  sclerosis  may  gradually  be  produced 

\  with  the  anatomical  picture  of  a  chronic  diffuse  myelitis. 

•J  Symptoms. — {a)  Acute  Diffuse  Myelitis. — This  form  is  in  the  epidemic 

\  poliomyelitis,  or  occurs  in  connection  with  syphilis  or  one  of  the  infectioo? 

;  diseases,  or  is  seen  in  a  typical  manner  in  the  extension  from  injuries  or  from 

^  tumor.    Tlie  onset,  tliough  scarcely  so  abrupt  as  in  haemorrhage,  may  be  fud- 

:\  den;  a  person  may  bo  attacked  on  the  street  and  have  difTiculty  in  getting 

ij  home.     In  some  instances,  the  onset  is  preceded  by  pains  in  the  legs  or  back. 

.1  or  a  girdle  sensation  is  pres(»nt.    It  may  be  marked  by  chills,  occasionally  by 

convulsions;  fever  is  usually  present  from  the  beginning — at  first  sight,  but 
subsequently  it  may  become  high. 

The  motor  functions  are  rapidly  lost,  sometimes  as  quickly  as  in  liindr)'* 
ascending  paralysis.  The  para])legia  may  be  complete,  and,  if  the  myelitic 
extends  to  the  cervical  region,  there  may  l)e  impairment  of  motion,  and  ulti- 
mately complete  h^ss  of  power  in  the  up])er  extremities  as  well.  The  senaiion 
is  lost,  but  there  may  at  first  be  hyper*Tsthe>ia.  The  reflexes  in  the  initiil 
stage  are  increased,  but  in  acute  central  myelitis,  unless  limited  in  extent  to 
the  thoracic  and  cervical  regions,  the  reflexes  are  usually  abolished.  The  rec- 
tum and  bladder  are  paralyzed,    Trophic  disturbances  are  marked ;  the  mo** 
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Ics  waste  rapidly;  the  skin  is  often  congested,  and  there  may  be  localized 
weating.  The  temperature  of  the  affected  limbs  may  be  lowered.  Acute 
ed-eores  may  occur  over  the  sacrum  or  on  the  heels,  and  sometimes  a  multiple 
Tthritis  is  present.  In.  these  acute  cases  the  general  symptoms  become  greatly 
.ggravated,  the  pulse  is  rapid,  the  tongue  becomes  dry ;  there  is  delirium,  the 
erer  increases,  and  may  reach  107**  or  108**  F. 

The  course  of  the  disease  is  variable.  In  very  acute  cases  death  follows 
n  from  five  to  ten  days.  The  cases  following  the  infectious  diseases,  particu- 
irly  the  fevers  and  sometimes  syphilis,  may  run  a  milder  course. 

The  diagnosis  of  this  variety  of  acute  myelitis  is  rarely  difficult.  In  com- 
non  with  the  acute  ascending  paralysis  of  Landry,  and  with  certain  cases  of 
Qultiple  neuritis,  it  presents  a  rapid  and  progressive  motor  paralysis.  From 
he  former  it  is  distinguished  by  the  more  marked  involvement  of  sensation, 
he  trophic  disturbances,  the  paralysis  of  bladder  and  rectum,  the  rapid  wast- 
ng,  the  electrical  changes,  and  the  fever.  From  acute  cases  of  multiple 
leuritis  it  may  be  more  difficult  to  distinguish,  as  the  sensory  features  in  these 
uses  may  be  marked,  though  there  is  rarely,  if  ever,  in  multiple  neuritis  com- 
plete ansesthesia;  the  wasting,  moreover,  is  more  rapid  in  myelitis.  The  blad- 
ler  and  rectum  are  rarely  involved — though  in  exceptional  cases  they  may  be 
—and,  most  important  of  all,  the  trophic  changes,  the  development  of  bullae, 
ied-6ores,  etc.,  are  not  seen  in  multiple  neuritis. 

(6)  Acute  Transverse  Myelitis. — ^The  symptoms  naturally  differ  with 
he  situation  of  the  lesion. 

(1)  Acute  transverse  myelitis  in  the  thoracic  region,  the  most  common 
ituation,  produces  a  very  characteristic  picture.  The  symptoms  of  onset 
ire  variable.  There  may  be  initial  pains  or  numbness  and  tingling  in  the 
egs.  The  paralysis  may  set  in  quickly  and  become  complete  within  a  few 
lays;  but  more  commonly  it  is  preceded  for  a  day  or  two  by  sensations  of  pain, 
leaviness,  and  dragging  in  the  legs.  The  paralysis  of  the  lower  limbs  is  usu- 
Uy  complete,  and  if  at  the  level,  say,  of  the  sixth  thoracic  vertebra,  the  ab- 
lominal  muscles  are  involved.  Sensation  may  be  partially  or  completely  lost. 
It  the  onset  there  may  be  numbness,  tingling,  or  even  hyperaesthesia  in  the 
egs.  At  the  level  of  the  lesion  there  is  often  a  zone  of  hyperaesthesia,  which 
s  discovered  by  passing  a  test  tube  containing  hot  water  along  the  spine,  when 
he  sensation  of  warmth  changes  to  one  of  actual  pain.  A  girdle  sensation 
nay  occur  early,  and  when  the  lesion  is  in  this  situation  it  is  usually  felt 
letween  the  ensiform  and  umbilical  regions.  The  reflex  functions  are  variable, 
rhere  may  at  first  be  abolition  of  the  reflexes;  subsequently,  those  which  pass 
hrough  the  segments  lower  than  the  one  affected  may  be  exaggerated  and 
he  legs  may  take  on  a  condition  of  spastic  rigidity.  It  does  not  always  hap- 
pen, however,  that  the  reflexes  are  increased  here,  for  in  a  total  transverse 
esion  of  the  cord  they  are  usually  entirely  lost,  as  first  pointed  out  by  Bastian. 
rhat  this  is  not  due  to  the  preliminary  shock  is  shown  by  the  fact  that  the 
ibolition  of  the  reflexes  may  be  permanent.  The  muscles  become  extremely 
labby,  waste,  and  lose  their  faradic  excitability,  and  the  sphincters  lose  their 
one.  The  tem])erature  of  the  paralyzed  limbs  is  variable.  It  may  at  first 
ise,  then  fall  and  become  subnormal.  lesions  of  tlie  skin  are  not  uncommon, 
md  bed-sores  are  apt  to  form.  There  is  at  first  n^tention  of  urine  and  subse- 
pently  spastic  incontinence.     If  the  lumbar  centres  are  involved,  there  are 
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follnwirifr  oxpnsuro  to  rolr],  or  oxcrtinn,  ami  lead 

with  i\w  HVTniitniii8  of  tni  nmk'  iLscenfling  paralvT^is,    (h)    As 

infections  diseases,  i^uch  as  sniall-pox,  typbup,  measles,  and  gonorr!j*i»a. 

As  a  ref^ult  of  traumatism,  either  fracture  of  the  spine  or  very  sevLTe  rousmlirl 

effort.     Concussion  without  fracture  may  produce  it»  but  this  is  rare*    AcqM 

myelitis,  for  instance,  scarcely  ever  follows  railway  accidents,    (d)  In  disedies 

of  the  hones  of  tlie  spine,  either  caries  or  cancer.     This  is  a  more  commrti 

cause  of  localized  acute  transverse  myelitis  than  of  the  diffuse  affection,  (p)  « 

disease  of  the  cord  itself,  such  as  tumors  and  syphilis;  in  the  latter*  either  id 

association  with  gnnimata,  in  which  case  it  is  usually  a  late  nmnifestation:M^ 

it  may  follow  within  a  year  or  eiixhteen  months  of  the  primary  afTection. 

Morbid  Anatomy. — In  localized  acute  myelitis  affecting  white  andjg^ 
matter,  as  met  with  after  accident  or  an  acute  compression,  the  cord  is  '^^^l 
the  pia  injected,  the  consistence  tz:reatly  reduced,  and  on  incising  the  mSm 
brane  an  almost  diffluent  material  may  escape.  In  Ic^s  intense  jirradcfi,  oa  im 
tion  at  the  affected  area^  the  distinction  between  the  gray  and  irhite  mattftil 
lost*  or  is  extremely  indistinct.  The  chief  features  have  already  }»ecn  dt^sscnlM 
in  discussin^r  t|je  epidemic  form.  I 

Histologically  the  nerve  fibres  are  much  sw^ollen  and  irregularly  di^ttrtrtc^ 
the  axis-cylinders  are  beaded,  the  myelin  drojdcls  are  abundant,  and  the  lami- 
nated bodiee  known  as  corpora  amylacea  may  be  seen.  Change  iii  tbi 
blood  vessels  are  striking;  the  smaller  veins  are  distended  and  may  sboi 
varicosities.  The  perivascular  lymph  s|mces  contain  numerous  leucoc}1es.  and 
the  smaller  arteries  themselves  are  frequently  the  seat  of  hyaline  tlirombL 
The  ganglion  cells  are  swollen  and  irregular  in  outline,  the  protopUfim  ii 
extremely  granular  and  vacuolated,  and  the  nuclei,  though  usually  invUible, 
may  show  signs  of  division,  and  the  processes  of  the  cells  are  not  seen.  Tbi 
acute,  inflammatory,  hypera^mic  or  red  softening  is  succt^iled  by  «lAftt  ti 
which  the  affected  area  b«X"omes  more  yellow  from  gradual  alteration  of  tbi 
blood  pigment,  and  finally  white  in  color  from  the  advancing  fatty  degroerir 
tion.  In  cases  of  compression  myelitis,  a  sclerosis  may  gradual'v  be  prodoctd 
with  the  anatomical  picture  of  a  chronic  diffuse  myelitis. 

Symptoms.  —  (a)  AcrxE  DiFFrsE  Myelitis. — This  form  is  in  tlie epid 
poliomyelitis,  or  occurs  in  connection  with  syphilis  or  one  of  the  infectio 
diseases,  or  is  seen  in  a  typical  manner  in  the  extension  from  inj«ri«*s  or  f 
tumor.    The  onset,  though  scarcely  so  abrupt  as  in  haemorrbagt',  may  be  i 
den;  a  person  umy  he  attacked  on  the  street  and  have  difticulty  in  gettinf 
home.     In  some  instances,  the  onset  is  preceded  by  pains  in  the  legs*  or  ' 
or  a  girdle  sensation  is  present*    It  may  be  marked  by  chills,  occasionally 
convulsions ;  fever  is  usually  present  from  the  beginning — at  first  sight,  \M 
suljsequently  it  may  liecome  high. 

The  motor  functions  are  rapidly  lost,  sometimes  as  quickly  as  in  liinJ 
ascending  paralysis.     The  paraplegia  may  be  complete,  and,  if  the  mn*!JfJ< 
extends  to  the  cervical  region,  there  may  be  impairment  of  motion,  «ivl  nlti-i 
mately  complete  loss  of  power  in  the  upper  extremities  as  welK    Th' 
is  lost,  but  tliere  may  at  first  be  byperipetbesia.     The  reflexes  in  :,,. 
stage  are  increased,  but  in  acute  central  myelitis,  nnless  limited  in  I'jtfot  ttf  J 
the  thoracic  and  cervical  regions,  the  reflexes  are  usually  abolished.    ThiC  ve^ 
turn  and  Madder  are  paralyzed.    Trophic  disturbances  are  iiiark^«  JbiW^'i 
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mtres  for  the  special  senses,  and  the  tracts  whicli  connect  tliej^e  cortical 
with  each  other  and  with  other  parts  of  the  nervous  system. 
le  following  is  a  brief  summary  of  the  effects  of  lesions  from  the  cortex 
i  spinal  cord : 

e  Cerebral  Cortex. — (a)  Destructive  lesions  of  the  motor  cortex  cause 
fsis  in  the  muscles  of  the  opposite  side  of  the  body.  The  paralysis  is  at 
laccid,  but  the  spastic  condition  subsequently  develops.  The  extent  of 
aralysis  depends  upon  that  of  the  lesion.  It  is  apt  to  be  limited  to  the 
es  of  the  head  or  of  an  extremity,  giving  rise  to  the  cerebral  monoplegias, 
^up  of  muscles  may  be  much  more  affected  tlian  others,  especially  in 
8  of  the  highly  differentiated  area  for  the  upper  extremity.  It  is  un- 
ion to  find  all  the  muscle  groups  of  an  extremity  equally  involved  in 
al  monoplegia.  In  small  bilateral  symmetrical  lesions  monoplegia  of  the 
e  may  result  without  paralysis  of  the  face.  A  lesion  may  involve  centres 
close  together  or  overlapping  one  another,  thus  producing  associated 
plegias — e.  g.,  paralysis  of  the  face  and  arm,  or  of  the  arm  and  leg,  but 
t  the  face  and  leg  without  involvement  of  the  arm.  Very  rarely  the  whole 
•  cortex  is  involved,  causing  paralysis  of  the  opposite  side— cortical  hemi- 
i.  Usually  in  such  instances  there  is  marked  recovery,  so  that  only  a 
plegia  persists. 

ijoining  and  posterior  to  the  motor  area  is  believed  to  be  the  region  of 
irtex  in  which  the  impulses  concerned  in  general  bodily  sensation  (cutane- 
msibility,  muscle  sense,  visceral  sensations)  first  arrive  (the  somsesthetic 
.  Combined  with  the  muscular  weakness  there  is  usually  some  disturb- 
of  sensations,  particularly  of  those  of  the  muscular  sense.  In  lesions  of 
iperior  parietal  lobe  the  stereognostic  sense  is  very  often  affected.  For 
pie,  when  a  coin  or  a  knife  is  placed  in  the  hand  of  the  aflEected  limb,  the 
it's  eyes  being  closed,  it  is  not  recognized,  owing  to  inappreciation  of 
)rm  and  consistence  of  the  object,  and  this  even  though  the  slightest  tac- 
timulus  applied  to  the  fingers  or  surface  of  the  hand  is  felt  and  may  be 
3tly  localized.  The  sense  of  touch,  pain,  and  temperature  may  be  lowered, 
Bually  not  markedly  unless  the  superior  and  inferior  parietal  lobules  are 
red  in  subcortical  lesions.  Paraesthesias  and  vaso-motor  disturbances  are 
ion  accompaniments  of  paralyses  of  cortical  origin. 

0  Irritative  lesions  cause  localized  spasms.  The  most  varied  muscle 
«  corresponding  to  particular  movement  forms  may  be  picked  out.  If 
ritation  be  sudden  and  severe,  typical  attacks  of  Jacksonian  epilepsy  may 
.  These  convulsions  are  often  preceded  and  accompanied  by  subjective 
ry  impressions.  Tingling  or  pain,  or  a  sense  of  motion  in  the  part,  is 
the  signal  si/mptow  (Segiiin),  and  is  of  great  importance  in  determining 
?at  of  the  lesion. 

lien  lesions  are  often  both  destructive  and  irritative,  there  are  combina- 
of  the  symptoms  produced  by  each.  For  instance,  certain  muscles  may 
ralyzed,  and  those  re|)resented  near  them  in  the  cortex  may  be  the  seat 
lalized  convulsions,  or  the  ])aralyze(l  limb  itself  may  be  at  times  subject 
ivulsive  spasms,  or  muscles  which  have  been  convulsed  may  become  par- 
1.  The  close  observation  of  the  secjuence  of  tli(?  symptoms  in  such  cases 
makes  it  possible  to  trace  the  progress  of  a  lesion  involving  the  motor 
L    In  these  cases  the  most  frequent  cause  is  a  develojung  tumor,  tha 
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■  from  tlie  outset  vesical  synifitoms.    The  urine  is  alkaline  in  reaction  and  mii 
rapidly  beeoiiie  nmnioniaeaL    The  bowels  are  eonsti|jatecl  and  thrrc  i«  ufuallt 
incontiiienee  of  the  h^ces.    Some  writcrg  attribute  the  cystitis  associate  witJj 
transvLfse  myelitis  to  disturbed  trophic^  ialluenco. 
H       The  course  of  complete  traoBverse  myelitis  depends  a  gi>od  deal  upQi  iki 
H^ause.     Death  may  result  from  extension.    Seijments  of  the  cord  may  be  tom^- 
Hfeiiltely  and  permanently  destroyed,  in  which  ease  there  is  persistent  parapkpJ 
The  pyramidal  fibres  helow  the  lesion  undergo  the  secomlary  degeneration,  anM 
there  is  an  ascend inpi  de^renerfition  of  the  dorsal  median  colunxna.     If  tiu 
lower  peKnients  of  the  cord  nre  involved  the  legs  rnay  remain  Haceid*    In  «otH 
instances  a  transverse  myelitis  of  the  thoraeic  region  involves  the  ventral  Uanl 
above  imd  below  the  lesion,  producing  Haccidity  of  llie  muscles*  with  wdfttioM 
fibrillar  eontractionK,  and  the  reaction  of  de>(eneration.     More  (  htM 

ever,  in  the  cases  which  last  many  months  tliere  is  more  or  I  ^    'ty  iB 

B  the  muscles  with  spasm  or  persistent  contraction  of  the  flexors  uf  llie  knee*  I 
(2)  Tranmwrse  Mydiiis  of  the  Cervical  Region^ — If  the  lesion  b  at  M 
level  of  the  sixth  or  seventh  cervical  nerves,  there  is  paralysis  of  the  UHNQ 
extremities,  more  or  less  complete,  sometimes  sparing  the  muscles  of  Urn 
shoulder.  Gradually  there  is  lose  of  sensation.  The  paralysis  ib  usuallj 
plete  below  the  point  of  lesion,  but  there  are  rare  instances  in  whidh  the  i 
only  are  affected,  the  so-called  cervical  paraplegia.  In  addition  to  the  ffJUOl 
toms  already  mentioned  there  are  several  which  are  more  characteristia  m 
transverse  myelitis  in  the  cervical  region,  such  as  the  occurrence  of  tomitiiM 
hiccough,  and  slow*  pnlse,  which  may  sink  to  20  or  30,  pupillary  chaagiM 
myosis — sonietinies  attacks  of  dysphagia,  dyspncea,  or  syncope.  m 

Treatment  of  Acute  Myelitis, — In  the  rapidly  advancing  form  due  dtJiM 
to  a  diffuse  inflammation  in  the  gray  matter  or  to  transverse  myelitic,  tfcH 
important  measures  are  scrupulous  cleanliness,  care  and  watchfulness  in  guiitt 
ing  against  bed-sores,  the  avoidance  of  cystitis,  either  by  systematic  catheterilll 
tion  or,  if  there  is  incontinence,  by  a  carefully  adjusted  bed  urinal,  or  tbf  wM 
of  antiseptic  cotton-wool  repeatedly  changed.    In  an  acute  onset  in  a  bealdM 
subject  the  spine  may  be  cupped.    Counter-irritation  is  of  doubtful  advaotagl. 
Chapnian*s  ice*bag  is  sometimes  usefnh    No  drugs  have  the  slightest  InflurtW 
upon  an  acute  myelitis,  except  in  snbjects  with  well-marked  s>^hilis,  in  vhidi 
case  mercury  and  potassium  iodide  should  be  given  energetically.    Tonic  ^^Ul^_ 
dies,  such  as  qninint*,  arsenic,  and  strychnia,  may  be  used  in  the  liter  stajTH 
Wlien   the   muscles  have  wnsted,  massage  is  l>eneficial   in   mai:  '  t1 

nutrition.     The  patient  should  make  every  effort  lo  perform  n  J 

ments  himself  and  thus  aid  im|irovement.     Electricity  should  not  be  used  « 

I  the  early  stages  of  myelitis.     It  is  of  no  value  in  tfie  transverse  myditis  ilil 
the  thoracic  region  with  retention  of  the  nutrition  in  the  muscles  of  the  l#f.l 
E.    DIFFUSE  AND  FOCAL  DISEASES  OF  THE  BRALN     I 
L     f OPICAL   DIAGNOSIS  I 

Only  certain  regions  of  the  brain  give  localizing  s^Tiiptoms-    The«k»  aw  thf  I 
cortical  motor  centres  and  the  associated  sensory  centra,  the  speech  ceatinj 
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IcBQin.  In  Bristowe's  4  cases  there  existed,  as  symptoms  common  to  all, 
in  in  the  head  and  partial  or  complete  hemiplegia,  with  gradual  extension 
the  paralysis  to  the  opposite  side  of  the  body.  Toward  the  end  of  life  there 
re  disturbance  of  speech,  difficulty  in  deglutition,  incontinence  of  urine  and 
ces,  and  dementia.  Here  the  symptoms  have  in  them  nothing  that  can  be 
>ked  upon  as  pathognomonic ;  indeed,  many  of  the  phenomena  were  doubtless 
pendent  upon  involvement  of  the  projection  and  association  fibres  of  the 
xtrnm  semiovale. 

In  animals  in  which  the  corpus  callosum  has  been  cut  experimentally  pro- 
eesive  emaciation  has  been  mentioned  as  a  characteristic  phenomenon. 

Ihtemal  Capsule  (Fig.  13). — Through  this  pass  within  a  rather  narrow 
?a  all,  or  nearly  all,  of  the  projection  fibres  (both  motor  and  sensory)  which 
»  connected  with  the  cerebral  cortex.  It  is  divided  into  an  anterior  limb,  a 
ee,  and  a  posterior  limb,  the  latter  consisting  of  a  thalamo-lenticular  por- 
m  (its  anterior  two-thirds)  and  a  retro-lenticular  portion  (its  posterior 
ird).  In  considering  the  effects  of  a  given  focal  lesion  involving  the  fibres 
the  internal  capsule,  it  is  not  to  be  forgotten  that  the  relations  of  the  two 
lbs  of  the  capsule  to  one  another  and  to  the  knee  vary  considerably  in  differ- 
b  horizontal  planes.  Much  of  the  confusion  in  the  bibliography  is  dependent 
on  neglect  to  describe  the  horizontal  level  of  the  lesion,  as  well  as  its  situa- 
n  in  an  antero-posterior  direction.  The  principal  bundle  passing  through 
?  anterior  limb  of  the  capsule  is  that  which  connects  the  frontal  gyri  and 
i  medial  bundle  in  the  base  of  the  peduncle  (crus)  with  the  nuclei  of  the 
OS.  Tliese  fibres  are  centrifugal,  and  innervate  chiefly  the  lower  motor 
clei  governing  bilaterally  innervated  muscles,  especially  those  of  the  eyes, 
ad,  neck,  and  probably  those  of  the  mouth,  tongue,  and  larynx.  In  lower 
rizontal  planes  these  fibres  are  situated  near  the  knee  of  the  capsule.  It  is 
B  region  of  the  knee  of  the  capsule  which  transmits  especially  the  fibres  pass- 
^  from  the  cerebral  cortex  to  the  nuclei  of  the  facial,  liypoglossal,  and  third 
rves.  The  path  which  supplies  the  nuclei  governing  the  muscles  used  in 
eech  passes  through  the  knee. 

The  pyramidal  tract  goes  through  the  thalamo-lenticular  portion  of  tlie 
psule.    The  motor  fibres  are  arranged  according  to  definite  muscle  groups, 

rather  movement  forms,  those  for  the  movements  of  the  arm  being  anterior 

those  for  the  leg.  The  number  of  fibres  for  a  given  muscle  group  corre- 
onds  rather  to  the  degree  of  complexity  of  the  movements  than  to  the  size 
the  muscles  concerned.  Thus  the  areas  for  the  fingers  and  toes  are  relatively 
rge. 

The  fibres  to  the  somjesthetic  area  of  the  cortex — that  is,  those  from  the 
atro-lateral  group  of  nuclei  of  the  thalamus  and  the  tegmental  radiations — 
frying  impulses  concerned  in  general  bodily  sensation,  pass  upward  through 
e  posterior  part  of  the  thalamo-lenticular  portion  of  the  capsule.  Some  of 
ese  fibres  pass  through  the  anterior  two-thirds  of  the  posterior  limb  along- 
le  of  the  fibres  of  the  pyramidal  tract. 

Through  the  retro-lenticular  portion  of  the  posterior  limb,  opposite  the 
Bterior  third  of  the  lateral  surface  of  the  thalamus,  pass  (1)  the  fibres  carrv- 
g  impulses  concerned  in  the  sensations  of  the  opposite  visual  field  (optic 
diation  from  the  lateral  geniculate  body  to  the  visual  sense  area  in  the  occipi- 
l  cortex) ;  (2)  the  fibres  carrying  impulses  concerned  in  auditory  sensations 
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(radiation  from  the  medial  geniculate  body  to  the  auditory  wn«e  aroainihe 
cortex  of  the  teinjwral  lohe)  ;  ('^)  tiie  iihns  (probably  eentrifiipjl)  inminn-iing 
the  cortex  of  the  temporal  lobe  with  the  nuclei  of  the  pnns. 

With  this  ])reliminary  knowledge  concerning  the  intrrual  oa])!iule.  ii  i<nQk 
difficult  to  understand  the  symptoms  which  result  when  it  is  disoa?<'d. 

Since  liere  all  the  fibres  of  the  ii})pcr  motor  segment  are  gatlun*d  Dallas 
in  a  compact  bundle,  a  lesion  in  this  region  is  apt  to  cause  complete  lu*mipl*gi 
of  the  opposite  side,  followed  later  by  contractures;  and  if  the  lesion  inv-lwi 
the  hinder  portion  of  the  ])osterior  limb  there  is  also  heminna'sthesia,  including 
even  the  special  senses  (Fig.  V^),  As  a  rule,  however,  lesions  nf  the  iriimul 
capsule  do  not  involve  tlu»  whoh*  structure.  The  disease  usually  atTwns  mtnly 
either  the  anterior  or  ])osterior  portions,  and  even  in  instances  in  which  it  fiiH 
the  symptoms  point  to  total  involveuient  there  is  a  disai)])caranee  often  of  i 
large  part  of  the  phenomena  after  a  short  time.  Thus,  wlien  the  ]iynmidi! 
tract  is  destroyed  (lesion  of  the  thalamo-lenticular  portion  of  the  capsule)  tin 
arm  may  be  affected  more  than  the  leg,  or  rice  versa.  The  facial  parakgiii 
usually  slight,  though  if  the  lesion  be  well  forward  in  the  capsule  the  panlya 
of  the  face  and  tongue  may  be  marked. 

Hemianaesthesia  alone  without  involvement  of  the  motor  fibres,  due  to  dii 
ease  of  the  capsule,  is  rare.  There  is  usually  also  at  least  partial  paralvfiiti 
the  leg.  When  the  retro-lenticular  portion  of  the  capsule  is  destroyed  ih 
hemianesthesia  is  accompanied  by  hemianopsia,  disturbances  of  hearing,  in 
sometimes  of  smell  and  taste.  The  occurrence  of  hemianaesthesia  with  piJ 
hemichorea,  marked  tremor,  or  hemiathetosis — ^thalamic  syndrome— after  i 
capsular  hemiplegia  points  to  the  involvement  of  the  thalamus  or  of  the  hyw 
thalamic  region. 

Charcot  and  others  have  described  cases  in  which  as  a  result  of  disease  fl 
the  internal  capsule  there  has  been  paralysis  of  the  face  and  leg  without  ii 
volvement  of  the  arm.  In  such  instances  the  lesion  is  linear,  extending  fro: 
the  posterior  part  of  the  anterior  limb  of  the  internal  capsule  l>ackward  aa 
lateralward  to  the  leg  regicm  in  the  posterior  limb  of  the  capsule,  the  regifi 
for  the  arm  escaping. 

Capsular  lesions  when  pure  are  not  usually  accompanied  by  aphasic  symr 
toms,  alexia,  or  agra])hia.  A  "subcortical"'  motor  aphasia  may  result  \ 
the  lesion  is  bilateral,  as  in  psendo-bulbar  paralysis,  or  if  on  the  \*i 
side  it  is  so  extensive  as  to  destroy  the  fibn's  connecting  Hroca's  ninwi 
lution  with  the  opposite  hemisphere,  as  well  as  the  pyramidal  iibns  on  li^ 
same  side. 

Crura  (Cerebral  Peduncles).— From  this  level  through  the  pons,  iae<1ul!j 
and  cord  the  uj)])er  and  lower  motor  segmt^nts  are  represented,  the  first  l«v  iH' 
fibres  of  the  T)yramidal  tracts  and  by  the  fibres  which  go  from  the  cerelTs 
cortex  to  the  nuclei  of  the  cerebral  nerves,  the  latter  by  the  motor  nuclei  ar-: 
the  nerve  fibres  arising  from  them.  I^esions  often  affect  l>4)th  motor  sfL'Uien!? 
and  ])roduce  paralyses  having  the  cliaracteristics  of  each.  Thus  a  single  M^'n 
may  involve  the  pyramidal  tract  and  cause  a  spastic  paralysis  on  the  o|i|>"?'i' 
side  of  the  body,  and  also  involve  the  nucleus  or  the  fibres  of  one  of  the  oerel'ra! 
nerves,  and  i^n  produce  a  lower  segment  ]»aralysis  on  the  same  side  as  the  li^i^n 
— <'rossed  ])aralysis.  In  the  crus  the  third  and  fourtji  cerebral  nerves  ruuDMr 
the  j>yramidal  tract,  and  a  lesion  of  this  region  is  apt  to  involve  thenn'rt'i'-' 
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slei,  causing  partial  paralysis  of  the  muscles  of  the  eye  on  the  same  side  as 
i  lesions,  combined  with  a  hemiplegia  of  the  opposite  side  (Fig.  10,  3). 

The  optic  tract  also  crosses  the  crus  and  may  be  involved,  giving  hemi- 
Dpeia  in  the  opposite  halves  of  the  visual  fields. 

If  the  tegmentum  be  the  seat  of  a  lesion  which  does  not  involve  the 
le  of  the  peduncle  (or  pes)  there  may  be  disturl)ances  of  cutaneous 
1  muscular  sensibility,  ataxia,  disturbances  of  hearing,  or  oculo-motor 
ralysis.  An  oculo-motor  paralysis  of  one  side,  accompanied  by  a  hemi- 
ixia  of  the  opposite  side,  appears  to  be  especially  characteristic  of  a  teg- 
ntal  lesion. 

Corpora  Quadrigemina. — Anatomical  studies  point  to  the  view  that  the 
)erior  coUiculus  (anterior  quadrigeminal  body)  represents  the  most  imper- 
ii subcortical  central  organ  for  the  control  of  the  eye-muscle  nuclei.  This 
mpported  to  a  certain  extent  by  clinical  evidence,  though  as  yet  but  few  cases 
re  been  carefully  studied.  Sight  is  only  slightly,  if  at  all,  disturbed  when 
>  superior  colliculus  is  destroyed.  The  pupil  is  usually  widened,  and  the 
pillary  reaction,  both  to  light  and  on  accommodation,  interfered  with. 
•parently  actual  paralysis  of  the  eye  muscles  does  not  occur  unless  the  nucleus 
the  third  nerve  ventral  to  the  aqueduct  be  also  injured. 

The  inferior  colliculus  (posterior  quadrigeminal  body),  on  the  other  hand, 
I  been  shown  by  anatomical  study  to  be  an  important  way-station  in  the 
iitory  conduction-path.  A  large  part  of  the  lateral  lemniscus  ends  in  its 
cleus,  and  from  it  emerge  meduUated  fibres  which  pass  through  the  brach- 
n  quadrigeminum  inferius  to  the  medial  geniculate  body.  Thence  a  large 
ndle  ruHS  through  the  retro-lenticular  portion  of  the  internal  capsule  to  the 
ditory  sense  area  in  the  cortex  of  the  temporal  lobe. 

Weinland  has  collected  19  cases  of  tumors  of  the  corpora  quadrigemina 
mx  the  bibliography;  in  9  of  these  auditory  disturbances  were  especially 
tecL  Since  the  central  auditory  path  of  each  side  receive  impulses  from 
kh  ears,  lesion  of  the  colliculus  on  one  side  may  dull  the  hearing  on  both 
les,  though  the  opposite  ear  is  usually  the  more  defective.  Lesion  of  the 
ferior  colliculus  may  be  accompanied  by  disturbance  of  mastication,  owing 

paralysis  of  the  descending  (mesencephalic)  root  of  the  trigeminus.  The 
arth  nerve  may  also  be  involved.  The  ataxia  which  sometimes  accompanies 
ions  of  the  corpora  quadrigemina  is  probably  to  be  referred  to  disturbance 

conduction  in  the  medial  lemniscus. 

Pons  and  Medulla  Oblongata. — Lesions  involving  the  pyramidal  tract,  to- 
ther  with  any  one  of  the  motor  cerebral  nerves  of  this  region,  cause  crossed 
ralysis.  A  lesion  in  the  lower  ])art  of  the  ])on8  is  aj)t  to  cause  a  lower-seg- 
?nt  paralysis  of  the  face  on  the  same  side  (destruction  of  the  nucleus  of  the 
nal  nerve  or  of  its  root  fibres)  and  a  spastic  ])aralysis  of  the  arm  and  leg  on 
&  opposite  side  (injury  to  pyramidal  tract)  (Fig.  10,  4).  The  abducens,  the 
)tor  part  of  the  trigeminus,  and  the  hypoglossus  nerves  may  also  be  paralyzed 
the  same  manner.  When  the  central  fil)re8  to  the  nucleus  of  the  hypoglossus 
B  involved  a  peculiar  form  of  anarthria  results.  If  the  nucleus  itself  be 
seased,  swallowing  is  interfered  with. 

When  the  sensory  til)r(^s  of  the  fiftli  nerve  are  interrupted,  together  with 
e  sensory  tract  (ihe  medial  lemniscus  or  fillet)  for  the  rest  of  the  body,  which 
is  already  crossed  the  middle  line,  there  is  a  crossed  sensory  paralysis — L  a.. 
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disturbed  senpation  in  the  distribution  of  the  fifth  on  the  side  of  the  Wira, 
and  of  all  the  rest  of  the  body  on  the  opposite  side. 

A  paralysis  of  the  external  rectus  muscle  of  one  eye  and  of  tlie  imenul 
rectus  of  the  other  eye  (conjugate  paralysis  of  the  muscles  which  turn  tic 
eyes  to  one  side),  in  the  absence  of  a  "forced  position''  of  the  eyeball*,  ishidh 
characteristic  of  certain  lesions  of  the  pons.    In  such  eases  the  internal  rwia 
may  still  be  ca])able  of  functioning  on  convergence,  or  when  the  eye  to  whiek 
it  belongs  is  tested  independently  of  that  in  which  the  external  rectus  i«  pard- 
yzed.    This  form  of  paralysis  is  found,  as  a  rule,  only  when  the  lesion  hc<  jirt 
in  front  of  the  abducens  or  involves  the  nucleus  itself,  or  includes,  besiilf-ji  the 
root  fibres  of  the  abducens,  that  portion  of  the  forniatio  reticularis  that  liei 
between  them  and  the  fasciculus  longitudinalis  medialis  (von  Monakow).  The 
cases  of  conjugate  ])aralysis  just  referred  to  may  be  complicated  by  other  d* 
turbances  of  the  eye-muscle  movements,  in  which  case  the  interpretation  d 
the  symptoms  may  be  rendered  difficult.    The  facial  nerve  is  often  invnlvwiia 
these  paralyses. 

In  lesions  of  the  pons  the  ]>atient  often  has  a  tendency  to  fall  toward  the 
side  on  which  the  lesion  is,  probably  on  account  of  implication  of  the  middle 
peduncle  of  the  cerebellum  (brachium  pontis).  Still  more  fny|ueni  i?  the 
sim]3le  motor  hemi-ataxia  consecjuent  upon  lesion  of  the  medial  lemniscus,  ini 
perhaps  of  longitudinal  bundles  in  the  formatio  reticularis.  This  is  often 
accomj)anied  by  a  dissociated  sensory  disturl)ance,  pain  and  tempt»rature  l^ins 
affected,  while  touch  remains  normal.  The  muscular  sense  may  al>o  be  a- 
volved.  Only  when  the  lesi(m  is  very  extensive  are  there  disturbances  of  hir- 
ing (involvement  of  the  lateral  lemniscus  or  corpus  trai»ezoideuni). 

The  symptoms  produced  by  involvement  of  the  different  cerebral  nerv-?* 
will  be  considered  iiT  detail  in  another  section. 

Cerebellum.  — The  functicms  of  this  part  of  the  brain  are  still  under  con- 
sideration. Luciani,  whose  monograph  is  exhaustive,  regards  it  as  '"an  ind 
organ,  directly  or  indirectly  related  to  certain  p(»rij)heral  sensory  c»r«:an?:  an: 
in  direct  efferent  relationship  with  certain  ganglia  of  the  eerebro-sjunal  aiiN 
and  indirectly  with  the  motor  apparatus  in  general.  It  is  functionally  homo- 
geneous, each  ])art  exercising  the  functions  of  the  whole,  but  having  special 
relations  to  the  muscles  of  tlic  corresponding  side  of  the  body"  (Krauss). 

I-esions  of  the  lateral  lobes  affect  the  corres]»onding  side  of  the  bo<ly,  while 
lesions  of  the  middle  lobe  (vermis)  affect  both  sides.  Partial  removal  i?  fol- 
lowed by  transient  muscular  w<^nkness;  comj)lete  rt»moval  by  extreme  im-"- 
ordination.  Its  one  important  function  would  apj)ear  to  be  the  coordination 
of  the  muscular  movements. 

Jn  monkeys  the  sym])toms  differ  much  at  different  periods  after  the  open- 
tion.  During  the  iirst  five  or  six  days  irritation  phenomena  predominate. 
According  to  J^uciani,  there  are  asthenia,  atony  of  the  musck»s,  and  astai^iaon 
the  side  of  the  body  oj>erated  upon.  The  animal  can  not  stand  or  walk.  All 
these  symptoms  may  gradually  disa]>pear  in  the  course  of  a  few  months. 

The  ex])eriments  of  Kisien  IJussell  do  not  entirely  confirm  the  oWnratioK 
of  Luciani.  In  tlie  first  place,  ilu-  occurrence  of  asthenia  is  not  constant,  and 
as  to  atony,  while  the  ])atellar  tend(m  ri'flexes  are  sometimes  absent,  theyarv. 
as  a  rule,  intact  in  pure  cerel)ellar  lesions.  There  may  be  even  imwiilar 
rigidity  instead  of  atony.    KusselKs  experiments  make  it  seem  likely  that  the 


TOPICAL   DIAGNOSIS  975 

vebellar  hemisphere  of  one  side  exercises  constantly  an  inhibitory  effect  upon 
.€  activities  of  the  cerebral  hemisphere  of  the  opposite  side  (probably  by  way 
■,  the  brachium  conjunctivum).  Thus,  after  removal  of  one  cerebellar  hemi- 
ihere,  he  found  that  movements  of  the  arm  and  leg  could  be  caused  by  a 
iridic  stimulation  of  the  contralateral  motor  area,  much  milder  than  that 
Bceesary  to  stimulate  the  homolateral  motor  area.  The  epileptic  seizures  fol- 
rving  the  administration  of  absinthe  were  far  greater  on  the  side  of  ablation, 
t  is  not  impossible  that  the  explanation  of  the  epileptiform  attacks  by  no 
leans  rare  in  cerebellar  disease  is  here  to  be  sought. 

W.  C.  Krauss  has  analyzed  the  lesions  and  symptoms  in  100  cases  of  dis- 
lae  of  this  part.  The  morbid  conditions  were  as  follows:  Sarcoma  in  22 
1968 ;  tubercle  in  22 ;  glioma  in  18 ;  abscess  in  10 ;  tumor  of  unspecified  origin 
i  13;  cyst  in  7 ;  and  1  case  each  of  softening,  endothelioma,  cyst  and  sarcoma, 
incer,  gumma,  fibroma,  and  haemorrhage.  The  left  lobe  was  affected  32  times, 
le  right  lobe  32  times,  and  the  middle  lobe  17  times.  Thus,  tumor  constituted 
f  far  the  most  important  affection.  There  may  be  no  symptoms  whatever 
it  is  in  one  hemisphere  only  and  does  not  involve  the  middle  lobe.  There 
•e  instances  not  only  of  com})letc  absence  of  one  whole  hemisphere  from  arrest 
I  growth,  but  also  of  extensive  bilateral  disease,  which  throughout  life  has 
elded  no  noticeable  symptoms.  Only  when  lesions  are  comparatively  sudden 
3  the  s}Tnptom8  resemble  the  early  exj)erimental  states  in  animals.  Other 
^rtions  of  the  brain  appear  to  be  able  to  take  on  the  functions  normally  per- 
irmed  by  the  cerebellum.  The  most  common  symptoms  in  tumor  of  the  cere- 
dlum  are  as  follows: 

Vertigo,  which  is  more  constant  in  this  than  in  affections  of  any  other 
jgion  of  the  brain.  Some  believe  this  to  be  due  to  involvement  of  the  nervus 
?stibidaris  or  its  nuclei  of  termination,  by  means  of  which  the  semicircular 
mals  are  connected  with  the  cerebellum.  The  symptom  was  present  in  48 
f  the  cases  of  Krauss'  collection,  not  reported  in  43.  The  vertigo  appears  to 
»  entirely  independent  of  the  ataxia.  Though  most  frequently  associated, 
ther  symptom  may  be  present  without  the  other.  The  vertigo  of  cerebellar 
iseaae  is  often  associated  with  the  feeling  that  objects  are  revolving  about  the 
)dy,  or  that  the  body  itself  is  moving.  Ueadache  was  present  in  83  cases. 
amiting  occurred  in  69  cases,  not  reported  in  23.  Optic  neuritis  was  found 
I  66  cases,  not  reported  in  23.  It  is  aj)t  to  appear  early,  and  is  probably 
*ought  about  by  the  obstructive  internal  hydrocephalus  that  conmionly  results 
cm  subtentorial  growths  through  pressure  on  the  aqueductus  cerebri. 

Of  symptoms  which  are  designated  as  more  particularly  cerebellar,  ataxia, 
irticularly  of  the  homolateral  limbs,  is  the  most  important.  In  cerebellar 
azia  the  gait  is  irregular  and  staggering,  often  zigzag,  and  in  attempting  to 
alk  the  patient  sways  to  and  fro  like  a  drunken  man  (demarche  d'ivresse  of 
le  French  writers).  As  a  rule,  the  ])atient  walks  and  tends  to  fall  toward  the 
fected  side,  but  the  rule  is  not  certain.  The  ataxia  of  cerebellar  direase  is  to 
J  sharply  differentiated  from  the  ataxia  of  tabes  dorsalis,  from  cortical  ataxia, 
id  probably  from  the  ataxia  accompanying  diseases  of  the  tegmental  portion 
f  the  pons  and  cerebral  ])eduncle.  Cerebellar  ataxia  is  both  static  and  dy- 
amic.  The  opening  or  closing  of  the  eyes  has  less  influence  than  in  spinal 
laxia.  Very  important  for  differential  diagnosis  is  the  fact  that  when  the 
itient  lies  in  bed  movements  tolerably  well  coordinated  can  be  carried  out. 
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The  coarse  nature  of  ilip  incoordination  distin^iiiplies  cereljellar  ataxia  (na 
that  due  to  lesion  of  the  ciTehral  cortex.  In  the  latter  the  finer  nmpmenti 
(huttoning,  etc.)  are  especially  apt  to  be  involved,  and  there  is  usually  h«ni- 
])aresis  or  mono-paresis,  and  often  disturbance  of  muscular  sense  and  of  thi 
fitereognostic  sense  (von  Monakow).  rerehellar  ataxia  may  depend  upon  tl« 
withdrawal  of  the  influence  of  the  cerebellum  u])on  the  cerebrum.  BahinAi 
has  pointed  out  that  the  affected  limb,  although  ataxic,  may  be  held  in  a  sina 
position  more  steadily  than  normal,  and  also  that  rei)eated  movements  can  not 
be  as  (juickly  jierforined  on  the  affected  as  on  the  normal  side  (dys-diido. 
chokinesia). 

Parenis,  especially  of  the  homolateral  trunk  muscles,  manifest  in  an  in- 
ability to  perform  the  movements  of  bending,  erection,  and  lateral  flexi'»n  of 
the  trunk,  may  be  present.  Risien  Russell  holds  that  the  paralysis  is  "prohaUj 
directly  due  to  the  withdrawal  of  the  cerebellar  influence  from  the  mujcles.** 
A  peculiar  attitude  of  the  head  has  been  descril)ed,  in  which  the  face  loob 
upward  and  is  turned  away  from  the  side  occupied  by  the  growth,  rk-liciencj 
in  power  of  the  limbs  on  the  same  side  is  frequent. 

Other  less  constant  but  suggestive  pymi)toms  are  neuralgic  pains  in  the 
region  of  the  neck  and  occii)ut;  blocking  of  the  venae  Galeni  and  dilatati-M 
of  the  lateral  ventricles,  causing  in  children  hydrocephalus;  pressure  on  the 
mid-brain,  pons,  or  medulla  oblongata,  producing  paralysis  of  the  cerelpTil 
nerves  (most  commonly  the  sixth  cranial),  rhythmical  contractions  of  the  bead 
or  extremities,  nystagmus  (particularly  when  looking  toward  the  side  of  the 
lesion),  tremor,  anarthria,  auditors-  or  visual  disturbances.  There  niay  l« 
glycosuria,  and  bilateral  rigidity  from  pressure  on  the  motor  juiths.  Su«idfn 
death  may  occur. 

The  reflexes,  though  variabb*,  are  apt  to  l)e  increased  on  the  si<le  of  ihf 
lesion,  and  if  internal  hydroeephalus  develops  they  may  l>e  exaggerated  «'n  Mih 
sides.  When  the  ccrel)ellar  disease  involves  other  structures  direitly,  or  indi- 
rectly through  action  at  a  distance,  the  reflexes  may  l)e  abolished. 

Symptoms  of  general  mental  disturbance  may  awompany  cereliellar  dir 
ease,  but  they  are  not  characteristic.  There  are  often  irritability,  enfrtblcJ 
memorj',  and  toward  the  end  sopor  and  coma. 


n.    APHASIA 

Speech  disord<'rs  giv(»  iinjM»riant  information  as  to  the  position  of  Iwon* 
of  the  nervous  system,  and  it  is  for  this  reason  that  they  are  considered  hcrf. 

The  studies  of  Houlliaud,  l)ax,  Rroca,  Bastian,  Kussmaul,  IJchlheinu 
Marie,  and  others  have  d(»ne  much  to  widen  our  knowleilge  of  this  ver}'  diffic>J* 
subject.  The  stud(»nt  is  referred  to  the  works  of  these  authors,  and  especially 
to  the  monograph  of  ^loutier. 

As  in  all  <Ub(T  voluntary  movements  sjuvch  rofpiires  not  only  a  motor  but 
a  sensory  aj)paratus,  and  we  have,  as  composing  the  s|HH»ch  inechani.«ni.  • 
sensory  or  rece|)tive  part  as  well  as  a  motor  or  enjissive  part.  These  two  ptrt« 
are  associated  with  the  higher  centres  un<ierlying  the  intellectual  proce»^»>"^ 
are  controlled  by  tbein. 

The  muscles  whieli  are  used  in  the  i)roduction  i»f  articulate  sjHHrli  are  man?' 
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ridely  dietributed ;  thus,  the  respiratory  muBclefl,  tlie  muscles  of  the  larynx, 
>haryiix,  the  tongue,  the  lips,  and  those  which  move  the  jaws  are  all 
jht  into  play  during  speech.  These  muscles  are  all  active  in  other  less 
Heated  movements;  for  instance,  respiration,  crying,  sucking,  etc.,  and 
comparatively  simple  movements  are  represented  in  the  gray  matter  of 
ower  motor  segment  in  the  pons,  medulla,  and  spinal  cord.  The  asso- 
fn  of  neurones  upon  wliich  these  movements  depend  is  made  during  fetal 
md  is  in  good  working  order  at  the  time  of  birth. 

s  the  child^s  brain  grows  and  takes  control  of  the  spinal  centres  through 
(ledium  of  the  j)yramidal  tracts,  other  more  complex  movements  are  d(»- 
ed  and  special  neurones  are  set  apart  for  this  })ur})Ose.  There  is,  then, 
representation  (Hughlings  Jackson)  of  the  finer  movements  of  these  mus- 
in  the  upper  motor  segment.  They  are  localized  in  the  central  convolu- 
about  tlie  lower  part  of  the  Rolandic  fissure.  All  these  muscles  except 
of  the  tongue  and  lips  are  used  })ilaterally,  and  so  their  movements  on 
side  of  the  body  are  represented  on  both  sides  of  the  brain, 
his  group  of  movements,  which  are  in  part  congenital  and  in  part  ac- 
d  during  the  early  months  of  life,  is  that  from  which  the  delicate  move- 
B  of  articulate  speech  are  developed.  The  structures  upon  which  these 
ments  depend  make  the  primary  or  demeniary  speech  mechanisnu, 
he  cortical  centres  are  in  the  lower  third  of  the  central  convolution  on 
sides  of  the  brain.  They  are  bilaterally  acting  centres,  and  a  lesion 
ed  to  either  one  should  not  produce  marked  or  permanent  defects  in 
h.  This  is  true  for  the  right  side,  but  on  the  left  Broca's  convolution 
he  insula  are  so  closely  situated  that  they  are  usually  injured  at  the  same 
and  motor  aphasia  results.  The  path  from  the  cortical  centres  is  made  up 
e  motor  fibres  which  go  to  the  nuclei  of  the  pons  and  medulla,  and  in  the 
Dal  capsule  is  situated  near  the  knee.  As  in  the  cortex,  a  unilateral  lesion 
causes  only  slight  disturbances  of  speech  due  to  difficult  articulation, 
iring  weakness  of  the  opposite  side  of  the  face  and  tongue.  On  the  left 
if  the  lesion  is  so  near  the  cortex  as  to  involve  the  fibres  which  connect 
i'b  convolution  with  the  primary  speech  mechanism,  subcortical  motor 
na  is  produced.  Bilateral  lesions  (usually  in  the  internal  capsule,  but 
Ties  in  the  cortex)  cause  speechlessness,  with  paralysis  of  the  muscles  of 
illation — pseudo-bulbar  paralysis.  To  these  speech  defects  Bastian  gives 
lame  aphemia. 

he  lower  segment  of  the  primary  speech  mechanism  is  made  up  of  the 
r  nuclei  in  the  medulla,  etc.,  and  the  peripheral  nerves  arising  from  them, 
•nsherc,  if  extensive  enough — as,  for  instance,  in  ])rogres8ive  bulbar  paral- 
-may  cause  Sjjeechlessness — anartliria  (Bastian)  ;  but  usually  they  are 
limited,  giving  various  disturbances  of  articulation. 
he  Auditory  Speech  Centre. — As  the  child  learns  to  speak  there  is  devel- 
in  the  cortex  of  the  brain  an  association  of  centres  which  takes  control 
e  primary  speech  mechanism.  The  child  is  constantly  hearing  objects 
1  by  names,  and  he  learns  to  associate  certain  sounds  with  the  look,  feel, 
,  etc.,  of  certain  things.  When  he  hears  such  a  sound  he  gets  a 
or  less  clear  mental  picture  of  the  object,  or,  in  other  words,  he  has  devel- 
certaJn  auditory  memories.  These  memories  of  the  sounds  of  worda  »«» 
d  in  what  is  called  the  auditory  speech  centre.    This  centre,  which 
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majoritr  of  poopio  is  the  controlling  speech  centre,  is  aituated  on  the  lefti 
in  rigbt-lianilod  i>efjph\  and  on  the  right  Bide  in  those  who  are  kft-1 
The  affennt  impressions  arising  ^n  the  ears  reach  the  tran^vcre**  gyri  tif  i 
temporal  lo!)eSj  those  from  each  ear  going  to  hoth  sides  of  the  braiit  Fr 
each  of  these  primary  auditory  centres  impnlsefi  are  sent  to  the  audittTtr  i 
centre  in  the  temporal  h>he  of  the  k^ft  hemisphere.  The  exact  locatianof  i 
so-callei]  centre  is  not  accurately  detennioed,  hut  it  is  thought  to  i»cctip  i 
fir^t  and  perhaps  jmrt  of  the  second  temporal  convolutions,  Marie  in  hi*  < 
on  aphasia  denies  all  s|)cech  centres,  hut  places  the  cortical  region,  which  : 
to  do  with  the  intellectual  proeegecs  underlying  language,  rather  vagueir  in  I 
h^ft  temporo-parietiil  lobe.  This  he  designates  '^Wernicke's  zone/*  a  leii«a( 
wliicli  alone  can  produce  aphasia.  The  child  endeavors,  and  hy  re{ir!Ot«d  < 
learns,  to  make  the  sounds  that  he  hears,  and  he  first  hecomen  able  to  ni*ii 
words,  then  to  speak  voluntarily.  To  do  this,  he  has  had  to  h»am  certain  tm 
delicate  movements,  and  so  there  has  been  developed  under  the  eontroi  rf 
the  auditory  speeefi  centres  a  special  motor  centre  for  speech  in  wbicli  ti«» 
movements  are  localized. 

The  Motor  Speech  Centre.—This  was  placed  by  Broca,  and  thoeewtei 
mediately  followed  him,  in  ihe  posterior  part  of  the  left  third  fnmUl  eoaroh*' 
tion.     It  is  around  this — Broca's  centre — that  the  discussion  started  br  M*» 
has  heen  most  heated.     Marie  and  his  followers  deny  that  this  portion  of  -^ 
liraiii  has  anytliing  to  do  with  s|)eech,  and  insist  that  the  so-called  motor  af^ '*i 
is  merely  a  "comhination  of  aphasia'*  (of  which  they  admit  hut  one  tTi'< 
due  to  lesions  of  Wernicke's  zone)  with  anarthria.     Anarthria  tlu 
as  a  speech  disturbance  without  any  intellectual  defect,  due  to  a  iei-i 
lenticular  zone,  an  ill-defined  area  in  the  centre  of  the  hrain. 

Marie's  position  has  been  much  discussed,  and  many  excellent 
have  come  to  the  rescue  of  the  old  view  which  accepts  Brr>ca*8  con 
the  motor  speech  centre.     The  recent  studies  of  case&  of  apraxia,  \ 
to  have  determined  a  centre  in  the  left  frontal  lobe  for  certain  purpo..     ..^ 
ments,  as  in  the  use  of  objects,  gestures,  etc.,  have  lent  support  to  tlsr  ia- 
portance  of  Rroca's  convolution. 

The  motor  sfjcech  centres  and  the  corresponding  area  in  th<?  right 
are  connected  either  directly  by  special  motor  fibres  with  the  balbtr  iiii 
or,  as  is  more  probable,  indirectly,  through  the  medium  of  the  cortioil  < 
tres  of  the  primary  sfieeeh  mechanism  in  the  lower  part  of  the  Rolandiei 
on  both  sides* 

The  speech  centres  are  in  close  connection  witli  the  rest  of  the 
tex,  and  in  this  way  they  take  part  in  the  general  mental  activiti4»,  of ' 
indeed,  the  speech  processes  form  a  large  part.     Some  authors  lure 
that  the  several  sensory  elements  which  go  to  make  a  concept  are 
together  in  a  special  region  of  the  brain,  and  here,  as  it  were,  united  bf  i 
name.    This  is  called  "the  centre  for  concepts,"  or  ^'naming  centre"*  (1 
bent),  hut  most  writers  have  followed  Bastian  in  considering  that  the  i 
sition  of  such  a  centre  is  unnecessary. 

The  mechanism  which  has  been  described  is  that  which  is  d^nkfpd  i 
uneducated  people  and  in  children  before  they  have  leameil  to  read  and  write  1 
and  is  of  primary  importance  in  all  speech  processes.     As  the  child  leifW^J 
read  he  associates  certain  visual  impressions  with  the  speech  memonettel 
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'  acquired,  and  he  then  adds  to  his  concepts  the  visual  memories  of 
I  or  printed  symbols.    These  memories  are  stored  in  the  visual  speech 

)  Visual  Speech  Centre. — This  is  ])laced  by  nearly  all  authors  in  the 
r  and  supramarginal  convolutions  on  the  left  side,  where  it  is  believed 
impressions  from  both  occipital  lobes  are  combined  in  speech  memories. 
ionakow  denies  such  a  special  centre,  but  holds  that  visual  speech  mem- 
re  dependent  upon  the  direct  connection  of  the  general  visual  centres 
.  occipital  lobes  with  the  speech  sphere.    That  speech  defects  result  from 

to  the  angular  and  supramarginal  convolutions,  he  admits;  but  he 
these  are  due  to  an  interruption  of  fibre  tracts  which  lie  beneath  and 

a  destruction  of  a  cortical  centre.  The  distinction  is,  therefore,  of 
heoretical  than  practical  importance.  Marie  includes  this  region  in 
Tnicke's  zone. 

learning  to  write,  the  child  develops  certain  delicate  movements  of  the 
id  hand,  and  thus  acquires  another  method  of  externalizing  his  speech 
es.    Whether  or  not  this  requires  the  development  of  a  separate  writing 

apart  from  the  general  Rolandic  arm  centre,  or  is  brought  about  by  an 
on  of  the  latter  through  the  medium  of  Broca's  convolution,  is  a  vexed 
n.  Gordinier  has  recorded  a  remarkable  case  of  total  agraphia,  with 
wry  or  motor  speech  aphasia,  in  which  a  tumor  occupying  the  foot  of 
jond  left  frontal  convolution  was  found  at  autopsy.     Agraphia  is  a 

form  of  a])raxia.    The  movements  of  writing  are  learned  under  the 
ce  of  visual  impressions  in  association  with  the  other  speech  memories, 
;h  there  is  a  more  direct  path,  which  is  used  in  copying  unknown  char- 
Just  as  the  movements  of  articulate  speech  are  constantly  under  the 

of  auditory  memories,  so  are  the  movements  of  writing  regulated  by 
memories;  but  in  this  case  the  other  speech  memories  are  of  great 
ance. 

th  the  development  of  the  aspociations  which  underlie  reading  and 
r,  tlie  speech  mechanism  may  be  said  to  be  complete,  although  its  activ- 
re  capable  of  practically  endless  extension,  as  when  music  or  foreign 
ges  are  learned. 

will  be  seen  that  the  cortical  s])eech  centres — the  speech  sphere  of  the 
I — occupy  the  part  of  the  brain  near  the  Sylvian  fissure,  and  that  they 
eive  their  blood  from  the  Sylvian  artery.  Speaking  broadly,  the  pos- 
part  of  this  region  is  sensory  and  the  anterior  is  motor.  The  sensory 
ire  near  the  optic  radiation  and  the  motor  are  near  the  general  motor 
and  so,  with  lesions  of  the  posterior  part,  hemianopia  is  apt  to  be  asso- 
with  the  speech  disturbance  while  hemiplegia  occurs  with  disease  of 
terior  areas.  These  associations  often  help  to  distinguish  a  sensory  from 
or  aphasia,  but  each  type  has  special  characteristics  which  must  be 
1. 

litory  Aphasia. — Most  people  in  mentally  recalling  words  do  so  by 

of    their    auditory    speech    mcniories — i.    e.,    they    think    of    the 

of   the   words,    and,    in    voluntary   s])cech,    it    is    probable    that    the 

icta    on    the    motor    contn*    indirectly    through    the    auditory    centre. 

centre    is   also    necessary    for   reading    in    such   persons.     There    are 


He  may  be  able  to  copy. 

Lesions  arc  often  only  partial,  and  the  resultant  distr 
simply  a  difficulty  in  speech  due  to  the  loss  of  nouns  o 
position  of  words  (paraphasia),  the  writing  showing  th 
The  patient  usually  understands  what  he  hears  and  read 
peat  words  and  write  at  dictation.  This  is  the  conditio: 
"amnesia  verbalis."  The  condition  may  be  so  pronounced 
speech  and  writing  are  nearly  lost,  even  when  the  auditor 
still  be  aroused  by  new  afferent  impressions  and  he  is  abU 
what  is  said  to  him  and  what  he  reads.  He  can  usually  i 
aloud. 

The  afferent  paths,  which  reach  the  auditory  speech  centi 
primary  auditory  centres,  may  be  destroyed.  A  lesion  to  c 
in  the  white  matter  beneath  the  first  temporal  convolution  ( 
Such  a  lesion  would  block  all  auditory  impressions  comii 
tre,  and  the  patient  would  not  be  able  to  understand  any 
said  to  him,  could  not  repeat  words  nor  write  from  die 
cortical  centres  are  not  disturbed,  and  the  auditory  speech  mt 
present,  there  is  no  disturbance  of  volimtary  speech  or  wriih 
tient  can  read  perfectly.  This  is  pure  word-deafness  or  sut 
aphasia. 

Visual  Aphasia. — Destruction  of  the  visual  centre  in  tl 
supramarginal  convolutions  causes  a  loss  of  the  visual  speech 
the  patient  is  unable  to  read  printed  or  written  characters, 
write — i.  e.,  there  is  agraphia — ^and  he  can  not  copy.  His  tl 
spoken  words  is  good,  and  voluntary  speech  is  normal  Or  od 
aphasic. 

A  subcortical  lesion  involving  the  afferent  fibres  going  to  t 
centre  causes  pure  word-blindness  (subcortical  alexia) — L  e,,  t 
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and  mind-blindness — i.  e.,  he  is  unable  to  recognize  objects  when  he 
when  he  sees  them.  Further  than  this,  there  may  be  a  dissociation 
sensor}'  centres  from  each  other  or  from  the  higher  psychical  centre, 
practically  tlie  same  thing,  in  which  case  the  patient  is  entirely  unable 
ize  objects  and  to  use  them  properly — i.  e.,  he  has  sensory  aphasia  or 

Aphasia. — Lesions  of  the  motor  speech  zone,  j)os8ibly  in  rare  cases 
s  convolution  alone,  more  commonly  of  a  wider  area,  cause  loss  of 
r  of  speech.  The  patient  may  be  absolutely  dumb,  or  he  may  have 
)ne  or  two  words  or  phrases,  which  is  believed  to  be  due  to  the  activ- 

corresponding  region  of  the  right  brain.  He  will  make  no  effort  to 
Jrds.  His  mind  is  comparatively  clear,  and  he  understands  what 
him,  but  reads  poorly.  He  has  not  a  clear  mental  picture  of  words, 
fited  by  asking  him  to  squeeze  the  observer's  hand  or  to  make  expira- 
ts  as  many  times  as  there  are  syllables  in  a  well-known  name, 
itary  writing  is  usually  lost  in  cortical  motor  aphasia,  and  many 
believe  that  writing  movements  are  controlled  from  this  centre. 
fho  believe  that  there  is  a  special  writing  centre,  contend  that  a 
ictly  limited  to  the  motor  speech  centra  would  not  cause  agraphia, 
jases  which  seem  to  support  their  view.  If  there  is  much  disturbance 
il  speech,  writing  must  be  impaired. 

rtical  motor  apliasia  is  described  as  due  to  the  destruction  of  the 
lich  join  Broca's  convolution  to  the  primary  speech  mechanism, 
^hich  have  produced  this  tyjie  of  aphasia  have  been  in  the  white  mat- 
?  left  hemisphere  near  Broca's  convolution.  These  would  be  within 
mticular  zone.  There  is  complete  loss  of  the  power  of  speech  without 
rbance  of  internal  speech.  The  patient's  mental"  processes  are  not 
,  and  he  can  write  perfectly  if  the  hand  is  not  paralyzed. 

of  aphasia  are  rarely  simple,  and  it  is  often  impossible  to  classify 
urately.  Tlie  problems  involved  are,  in  reality,  exceedingly  com- 
and  the  student  must  not  for  a  moment  suppose  that  cases  are  as 
>rward  as  the  various  diagrams  at  first  sight  would  appear  to  indi- 
majority  of  them  are  very  complex,  but  with  patience  the  diagnosis 
ferent  varieties  can  often  be  worked  out.  The  following  tests  should 
1  in  each  case  of  aphasia,  after  the  presence  or  absence  of  paralysis 
determined  and  whether  the  patient  is  right-handed  or  left-handed : 

power  of  recognizing  the  nature,  uses,  and  relations  of  objects — 
:her  agnosia  and  apraxia  are  present  or  not;  (2)  the  power  to  recall 
J  of  familiar  objects  seen,  smelled,  or  tasted,  or  of  a  sound  whfen 

of  an  object  touched;  (3)  the  power  to  understand  spoken  words; 
capability  of  understanding  printed  or  written  language;  (5)  the 
appreciating  and  understanding  music;  (6)  the  power  of  voluntary 
n  this  it  is  to  be  noted  })articularly  whether  he  misplaces  words  or 

the  power  of  reading  aloud  and  of  understanding  what  he  reads; 
)Ower  to  write  voluntarily  and  of  reading  what  he  has  written;  (9) 
r  to  copy;  (10)  the  |>ower  to  write  at  dictation;  and  (11)  the  power 
ing  words. 

%edico4egal  aspects  of  aphasia  are  of  great  importance.    No  jp 
can  be  laid  down,  but  each  case  must  be  considered  on  ite 
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LaBgdoB,  in  reviewing  the  whole  question,  concludes:     "Sanitv  «^u!» 
any  legal  cfoeument  should  he   recogxiized  when  it  can  be  proved  that 
person  making  it  can  understand  fully  its  nature  by  any  reccptire 
(%iz.,  hearing,  vision,  or  muscular  sense),  and  can,  in  addition,  expreni 
or  dissent  with  certainty  to  proper  witnesses,  whether  this  eJbprcssioD  W  I 
spoken  speech,  written  speech,  or  pantomime." 

PROGNOSIS  AND  TREATMENT  OF  APHASIA 

In  young  persons  the  outlook  is  good,  and  the  power  of  spwrn  m  jM^mJ 
restored  apparently  by  the  development  of  other  portions  of  tlie  hriLiiJ, 
opposite  heniispiirre  often  takes  part  in  this.     In  adults  the  condjtinn  i* 
hopeful,  particularly  in  the  cases  of  complete  motor  aphasia  with  n;^:!!! 
plegia.     The  jmtient  may  remain  speechless,  though  capable  of  undr 
everything,  and  attempts  at  re-education  may  be  futile.     Partial  rectirer?! 
occur,  and  the  jmtient  may  be  able  to  talk,  but  misplaces  words.     In  i 
aphasia  the  condition  may  be  only  transient,  and  the  different  fomw 
persist  alone  without  impairment  of  the  powers  of  expression. 

The  education  of  an  aphasie  person  requires  the  g^reatest  care  and  pftti 
particularly  if,  as  so  often  happens »  he  is  emotional  and  irritable.    It  ii 
to  begin  by  the  use  of  detaehud  k^tf-rs,  and  advance,  not  too  rapidly,  tw  ^ 
of  only  one  syllable.    Children  often  make  rapid  progress,  but  in  adults  txik 
is  only  too  frequent,  even  after  the  most  painstaking  efforts.     In  the  ct«H 
right  hemiplegia  with  aphasia  the  patient  may  be  taught  to  write  with  the  I 
hand. 

in.  AFFECTIONS  OF  THE  BLOOD  VESSELS 


1,     CEREBRAL   CIRCULATION 

There  is  much  that  is  still  indefinite  in  the  physiology  of  the  dr 
of  the  brain,  bul  that  which  is  known  is  of  the  greatest  practical  mame^i 
the  physician, 

Tiie  l*rain  reciives  l>lond  from  the  internal  carotid  arteries,  tlie  vcrtf^ja 
and,  to  some  extent,  from  the  sfiinal  arteries.     These  anaFtotncwe  jwm 
entering  the  skull  to  form  the  circle  of  Willis.    The  extent  of  thig  ioii 
munieation   is   subject  to  considerable   variation,  which   may  be  of 
importance  in  pathological  conditions.     Collected  by  the  velns^  tbe 
emptied  into  large  venous  sinuses,  which  are,  to  a  great  extent,  protected! 
pressure  changes  by  the  skull  and  dura  mater. 

The  cerehro-spinal  fluid  is  collected  in  the  meningeal  spaces  and  flll( 
iutcrstices  between  the  convolutions,  etc.     UndiT  normal  condiiiona  lh«l 
but  a  snmll  quantity  of  this  fluid  w^ithin  the  skull,  which  is  cnlinfly 
with  brain,  blood,  and  the  ccrebro-spinal  fluid.    Practically  a  clo^  tat, ' 
contents  uninfluenced  by  atmospheric  pressure,  tlie  quantity  of  Wood 
the  skull  under  normal  circutu stances  is  almost  constant,  for  tiw  bitii  ^ 
stance  itself  can   not  be  compressed,  so   tluit  the  only  increase  or 
is  that  which  compensates  for  the  small  quantity  of  cerehrr^?;r»infll  fluid  ft 
can  pass  between  the  cranial  and  spinal  cavities. 

Although  the  quantity  of  blood  does  not  change  ma^  *  t^i^ 

of  flow  may»  and  does,  &how  marked  variations,  and  Unia  t;  iO 


AFFECTIONS   OF   THE   BLOOD   VESSELS  983 

1  and  venous  blood  is  subject  to  change.  The  circulation  within  the 
lot  only  differs  from  the  circulation  in  other  parts  in  its  freedom  from 
ects  of  atmospheric  pressure,  buf  apparently  it  is  not  under  local  vaso- 
control  and  is  in  an  organ  that  can  only  expand  slightly.  Although 
fibres  have  been  demonstrated  in  the  walls  of  the  small  arteries  of  the 
it  has  not  been  proved  that  they  cause  dilatation  or  contraction  under 
ices  from  the  vaso-motor  centres;  indeed,  there  is  little  experimental 
ce  that  speaks  for,  and  much  that  speaks  against,  this  view. 
ider  ordinary  circumstances,  the  circulation  of  the  brain  follows  pas- 
the  general  bodily  conditions.  When  anything  increases  the  force  with 
the  blood  enters  the  skull — i.  e.,  when  blood  pressure  is  raised,  either  by 
se  in  the  heart's  action  or  by  general  vaso-motor  effects — more  blood 
through  the  brain  in  a  given  time,  and  it  is,  as  it  were,  flooded  with 
This  active  hypera?mia  must  occur  under  many  circumstances,  but 
loubtful  whether  it  causes  any  symptoms;  in  fact,  it  is  difficult  to  see 
t,  in  itself,  can  do  anything  but  good. 

though  without  direct  vaso-motor  control,  the  circulation  of  the  brain 
olated  by  the  action  of  the  vaso-motor  centre  on  the  splanchnic  areas 
cin.  This  centre  itself  shares  with  the  respiratory  and  cardiac  centres 
me  circulatory  conditions  as  prevail  throughout  the  brain, 
nsciousness  depends  upon  a  due  blood  supply  to  the  brain,  particularly 
cortex,  and  life  itself  depends  upon  the  circulation  in  the  medullary 
8.  When  the  blood  circulating  about  these  centres  is  poor  in  oxygen — 
rhen  there  is  a  lack  of  arterial  blood — the  arterioles  within  the  splanch- 
d  skin  areas  contract  under  vaso-motor  influences,  the  blood  pressure  is 
,  and  the  blood  enters  the  brain  with  unusual  force  and  supplies  the 
iries  with  arterial  blood.  The  extent  to  which  this  regulating  mechan- 
in  counteract  an  obstruction  to  the  circulation  through  these  centres 
len  well  shown  experimentally  by  Harvey  Cusliing.  When  the  general 
ranial  pressure  was  raised  to  arterial  blood  pressure,  instead  of  the  circu- 
being  blocked  and  the  animal  dying  from  anaemia  of  the  brain,  as  has 
tated,  he  showed  that  the  vaso-motor  centres  responded  with  a  sufficient 
:  blood  pressure  to  overcome  the  imf)e(liment,  and  so  restore  the  circula- 
With  every  repeated  increase  of  intracranial  pressure,  there  was  an 
ring  rise  of  blood  pressure,  until,  at  the  end  of  the  experiment,  the  brain 
cting  under  an  intracranial  ])ressure  much  above  the  arterial  pressure 
animal  at  the  beginning  of  the  experiment,  and  this  pressure  had  been 
pondingly  raised  to  a  startling  extent.  The  interesting  clinical  deduc- 
which  Cushing  draws  from  this  experiment  will  be  referred  to  under 
al  haemorrhage. 

ben  this  regulating  m(»clianisni  is  disturbed,  serious  results  may  follow. 
rdinary  fainting  flt  is  an  example:  Vnder  the  influence  of  emotion  the 
lotor  centre  is  inhibited,  and.  in  consequence,  the  al)doininal  blood  ves- 
Mjome  dilated,  blood  pressure  falls,  and  the  heart  is  no  longer  able  to 
the  blood  back  to  itself  against  the  force  of  gravity;  the  blood  accumu- 
n  the  abdominal  veins,  the  heart  empties,  cerebral  circulation  fails,  and 
Bciousness  occurs.  A  similar  condition  may  follow  the  sudden  removal 
lething  that  haa  caused  ])rcssure  on  the  abdominal  vessels  for  a  consider- 
ime,  as  the  withdrawal  of  the  ascitic  fluid.    In  this  case  the  vaso-motor 
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control  influences  have  not  l)een  called  on  for  s 
has  taken  ])art  in  the  <:ejieral  weakened  condil 
when  a  sudden  demand  is  made  upon  it  to  c 
external  support  to  the  ])lo(>d  vessels,  it  is  entii 
blood  collects  in  the  s))lanchnic  vessels,  the  ])a 
may  die,  havinpr  hied  to  death  into  his  own  veins 

While  under  ordinary  circumstances  the  vi 
tonicitv  of  the  muscles  of  the  ahdoniinal  walh 
chancre  from  the  horizontal  to  the  upright  pc 
gravity  upon  the  column  of  venous  Idood  from  tl 
states,  as  after  severe  illness,  the  compensation  ; 
such  is  the  case,  if  the  patient  stands,  or,  at  ti 
his  heart  beats  more  rajiidly,  he  becomes  gidd> 
in  the  pulse  rate,  with  a  change  in  position,  is 
motor  control,  for  the  heart  itself  endeavors  to  i 

Chlorofonn  and,  to  a  less  extent,  ether  tenc 
sis.  and  this  is  the  reason  why  position  is  sue 
safety  of  patients  during  aniesthesia.  The  splai 
circumstances,  may,  to  a  certain  extent,  he  suf 
and  abdomen  and  elevating  the  foot  of  the  bed 
suit,  in  which  the  patient  is  encased  below  the 
means  of  which  j)ressure  on  the  peripheral  a 
varied,  is  an  attempt  to  establish  an  artificial 
the  control  of  the  operator,  which  can  com  pen 
of  the  anaesthetic,  and  ol>viate  the  necessity  of  c< 

The  heart  itself  may  l)ecome  weak  from  va 
to  keep  the  brain  jmiperly  sujjplied  with  arterial 
of  tiiis  is  ])aralysis  of  the  licart  muscles  from  f 
tion,  which  is  immediately  followed  by  unconscit 
Adams  disease  the  cerebral  symptoms,  attacks  o 
and  apoplectiform  seizures  are  <lue  to  cerebral  i 
rary  cessation  of  the  ventricular  systole.  Wh 
pressed  the  heart  may  be  unable  to  fill  itself  w 
ness,  or  even  death,  may  follow  from  failure  of 

Eespi ration  is  an  essential  ])art  of  circulatio; 
primary  sense,  that  it  is  through  this  funetior 
arterial  blood,  but  also  in  a  more  truly  mechanic 
tion  the  blood  is  sucked  into  the  heart  from  the 
diaphragm,  by  incn-asing  the  pressure  on  the  al 
the  blood  into  the  heart.  During  expiration  t 
the  heart  is  im])ede(l  by  the  increase  in  the  inti 
tion  has  direct,  but  slight,  intluence  u])on  tl 
arteries. 

The  circulation  within  the  skull  is  very  int 
The  blood  from  the  brain  sinuses  passes  throu 
into  the  superior  vena  <ava  and  the  <M)lumns  o 
rupted  by  competent  valves,  ^o  that  every  chai 
transmitted  directly  to  the  sinuses  and  veins  of 
sure  has  been  shown  to  l)e  equal  to  venous  bloc 
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md  to  follow  every  change  in  this.  The  brain  dilates  with  each  pulse-beat, 
Imt  relatively  much  more  with  each  expiration.  In  expiration  intrathoracic 
pvessure  is  increased^  and  this  causes  an  increase  in  the  pressure  within  the 
eava,  the  jugular,  nnd  the  brain  sinuses.  The  blood  is,  as  it  were,  dammed 
hack,  venous  congestion  occurs,  intracranial  pressure  rises,  and  the  brain 
receives  less  arterial  blood,  and  the  symptoms  of  cerebral  anaemia  may  follow. 
Viider  ordinary  conditions  these  effects  are  not  so  pronounced  or  protracted 
WB  to  cause  marked  symptoms,  but  at  times  they  may  be,  as  when  a  crying 
diild  holds  his  breath  until  he  becomes  unconscious.  Here  the  difficulty 
^Uch  the  heart  has  in  filling  itself  with  blood  under  increased  thoracic  pres- 
mre  is  also  a  factor.  When  the  superior  vena  cava  is  alone  obstructed,  as  by 
pressure  from  a  tumor,  there  may  be  not  the  slightest  disturbance  of  the  func- 
tions. This  depends  upon  the  freedom  of  the  cranio-vertebral  venous  anasto- 
mosis, and  other  paths  which  allow  the  blood  to  reach  the  heart  through  the 
inferior  vena  cava.  Strong  respiratory  efforts  against  an  obstruction  may 
ehange  intrathoracic  pressure  very  greatly.  In  forced  expiration  with  the 
l^ottis  closed,  the  normal  negative  pressure  becomes  markedly  positive  and 
may  far  exceed  the  normal  pressure  on  the  intrathoracic  veins,  while  if  the 
^ottis  be  closed  and  a  strong  inspiratory  effort  be  made  the  pressure  may 
fall  far  below  atmospheric  pressure.  Intracranial  haemorrhages  not  in- 
frequently take  place  during  a  strong  effort  with  the  breath  held  as  when 
•training  at  stool,  or  when  lifting  a  heavy  weight,  or  during  a  severe  cough- 
ing spell,  all  conditions  in  which,  among  other  things,  the  flow  of  the  venous 
blood  from  the  brain  to  the  heart  is  impeded,  and  in  consequence  of  which 
intracranial  circulatory  conditions  are  altered  in  the  direction  of  a  rise  of 
renous  and  capillary  pressure.  The  importance  of  preventing,  as  far  as  possi- 
ble, any  obstruction  to  respiration  during  the  course  of  apoplexy  will  be 
referred  to  in  a  subsequent  paragraph. 

The  venous  outlets  from  the  skull  are  so  large  and  the  anastomoses  are  so 
firee  that  they  must  all  be  obstructed  to  cause  any  marked  anaemia  of  the  brain, 
and  for  this  reason  thrombosis  or  ligature  of  one  of  the  sinuses  is  not  neces- 
sarily followed  by  any  symptoms.  If  all  the  veins  in  the  neck  are  compressed, 
as  by  a  tight  band  or  strong  flexion  of  the  neck,  the  circulation  may  be  im- 
peded to  a  considerable  extent,  and  this  is  of  definite  importance  under  patho- 
l<>gieal  conditions. 

Any  one  of  the  arteries  may  be  tied  before  entering  the  skull,  with  but 
little  danger,  owing  to  the  freedom  of  the  anastomosis  in  the  circle  of  Willis, 
but,  as  this  is  subject  to  variation,  the  closure  should  be  made  slowly.  With 
this  precaution,  both  carotids  may  be  tied  if  an  interval  be  allowed  between 
the  operations. 

Obliteration  of  an  artery  beyond  the  circle  of  Willis  is  always  followed  by 
a  disturbance  of  function  of  the  part  of  the  brain  supplied  by  that  artery, 
and  is  considered  under  Embolism  and  Thrombosis. 

2.     HYPERiEMTA   AND   AN.EMIA 

Less  and  less  stress  is  now  laid  on  active  hyporaeniia  as  a  cause  of  symp- 
toms.   As  Leube  suggests,  the  symptoms  usually  referred  to  active  hyperaemia 
in  the  infectious  diseases,  or  in  association  with  hypertrophy  of  the  heart 
W 
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companying  disease  of  the  kidney,  are  due  to  the 
than  to  changes  in  the  circulation.  On  the  other 
mia  of  the  brain  must  be  a  very  potent  cause  of 
tainty  which  exists  is  largely  due  to  the  fact  th; 
vessels  as  seen  within  the  skull  after  death  may  1 
held  sway  during  life. 

The  anatomical  condition  of  the  brain  in  ai 
membranes  are  pale,  only  the  large  veins  are  fn 
gyri  are  empty,  and  an  unusual  amount  of  cerebi 
section  both  the  gray  and  white  matter  look  extrei 
is  moist.    Very  few  puncta  vasculosa  are  seen. 

The  effects  of  sudden  anaemia  of  the  brain  ar 
nary  fainting  fit,  and  have  been  described  above. 

Symptoms. — \Vlien  the  symj)tom8  are  the  resi 
drowsiness,  giddiness,  inability  to  stand ;  flashes  c 
eyes,  and  noises  in  the  ears;  the  respiration  Ixjco 
and  covered  with  sweat ;  the  pupils  are  dilated,  i 
ache,  or  delirium,  and  gradually,  if  the  bleedin 
lost  and  death  may  occur  with  convulsions.  Ir 
brain  anaemia,  such  as  result  from  the  gradual  : 
as  in  protracted  illness  or  in  starvation,  the  condi 
ness  results,  ilental  effort  is  difTicult,  the  sligh 
undue  excitement,  the  patient  complains  of  gidf 
or  there  may  be  hallucinations  or  delirium.  Tl 
in  an  extreme  grade  as  a  result  of  j)rolonged  st 
condition  is  seen  in  certain  cases  of  arterio-sclerc 
nourished. 

An  interesting  set  of  ?yni]>tomh,  to  which  tl 
applied  by  Alarshall  Hall,  occurs  in  the  debility 
rhcea  in  children.  The  child  is  in  a  semi-comn 
open,  the  pupils  contracted,  and  the  foutanell< 
period  there  may  be  convulsions.  The  coma  may 
i)ecouie  dilated,  and  there  may  l)e  strabismus  anc 
sym])toms  which  closely  simulate  those  of  l)asilai 

3.     CEDEMA  OF  THE  BB 

Fathology. — In  tlic  pathology  of  brain  lesioi 
role  almost  e(|ual  in  importance  to  congestion.  1 
conditions:  Jn  general  atrophy  of  the  convolutic 
is  represented  by  an  increase  in  the  cerebro-spi; 
meshes  of  the  pia.  In  extreme  venous  dilatat 
mitral  stenosis  or  in  tumors,  there  may  be  a  cond 
which,  in  addition  to  ureat  filling  of  the  blood 
brain  itself  is  unusually  moist.  The  most  acu 
found  around  tumors  and  abscesses.  The  symptt 
concussion  or  contusion,  as  shown  by  Cannon,  a 
cerebral  O'dema  due  to  chanLT  in  osmotic  pressi 
local  or  general,  may  occur  in  F»right's  disease,  ai 
certain  of  the  uraMiiic  symptoms  may  be  due. 
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Anatomical  Changes. — The  anatomical  changes  are  not  unlike  those  of 
ismia.  When  the  oedema  follows  progressive  atrophy,  the  fluid  is  chiefly 
L<hin  and  beneath  the  membranes.  The  brain  substance  is  anaemic  and 
oiflt,  and  has  a  wet,  glistening  appearance,  which  is  very  characteristic.  In 
xie  instances  the  oedema  is  more  intense  and  local,  and  the  brain  substance 
■y  look  infiltrated  with  fluid.  The  amount  of  fluid  in  the  ventricles  is 
nially  increased. 

Symptoms. — The  symptoms  are  in  great  part  those  of  lessened  blood  flow, 
id  are  not  well  defined.  As  just  stated,  some  of  the  cerebral  features  of 
nemia  may  depend  upon  it.  Cases  have  been  reported  by  Raymond,  Tenne- 
m,  and  Dercum,  in  which  unilateral  convulsions  or  paralysis  have  occurred 
I  connection  with  chronic  Bright's  disease,  and  in  which  the  condition  ap- 
aared  to  be  associated  with  oedema  of  the  brain.  The  older  writers  laid  great 
3686  upon  an  apoplexia  serosa,  which  may  really  have  been  a  general  oedema 
[  the  brain.  Inasmuch  as  the  instances  in  which  oedema  of  the  brain  occurs 
le  often  those  in  which  there  is  also  intoxication,  or  anaemia,  or  both,  it  is 
lobably  impossible  to  say  at  the  bedside  definitely  which  of  these  possible 
ictors  is  responsible  for  the  symptoms  in  a  given  case. 

4.     CEREBRAL  HAEMORRHAGE 

The  bleeding  may  come  from  branches  of  either  of  the  two  great  groups 
^cerebral  vessels — the  basal,  comprising  the  circle  of  Willis  and  the  central 
arteries  passing  from  it  and  from  the  first  portion  of  the  cerebral  arteries,  or 
he  cortical  group,  the  anterior,  middle,  and  the  posterior  cerebral  vessels.  In 
I  majority  of  the  cases  the  haemorrhage  is  from  the  central  branches,  more 
■rticularly  from  those  which  are  given  off  by  the  middle  cerebral  arteries  in 
he  anterior  perforated  spaces,  and  which  supply  the  corpora  striata  and  in- 
anal  capsules.  One  of  the  largest  of  these  branches  which  passes  to  the  third 
ivision  of  the  lenticular  nucleus  and  to  the  anterior  part  of  the  internal  cap- 
ile,  the  lenticulo-striate  artery  of  Duret,  is  so  frequently  involved  in  haeinor- 
age  that  it  has  been  called  by  Charcot  the  ariery  of  cerebral  hcemorrhagc, 
ftmorrhages  from  this  and  from  the  lenticulo-thalamic  artery  include  more 
an  60  per  cent,  of  all  cerebral  haemorrhages.  The  bleeding  may  be  into  the 
betance  of  the  brain,  to  which  alone  the  term  cerebral  a])oplexy  is  applied,  or 
to  the  membranes,  in  which  case  it  is  termed  meningeal  haemorrhage ;  both, 
'irever,  are  usually  included  under  the  terms  intracranial  or  cerebral  haemor- 
age. 
Etiology. — The  conditions  which  produce  degeneration  of  the  blood  vessels 
ay  the  important  ])art. 

Age. — ^The  liability  increases  with  each  decade.  IT.  !M.  Thomas,  in  his 
lalvsis  of  the  United  States  Census  Il('])ort  for  1007,  states  that  the  greatest 
tmber  of  cases  occurred  in  the  seventh  and  eighth  decades.  Cerebral  ha?mor- 
lage  may  be  congenital.  One  of  the  only  recorded  instances  is  that  which  I 
ported  in  a  six-month  fetus  of  a  woman  dead  of  ty])hoid  fever.  The  clot 
as  in  the  left  hemisphere  and  had  broken  into  the  ventricle.  A])art  from 
cningeal  haemorrhage,  which  is  conunon  as  a  result  of  the  accidents  of  birth, 
smorrhage  is  rare  in  children,  and  we  had  no  instance  at  the  Johns  Hopkins 
[oepital  during  my  term  of  service.     Before  the  fifth  decade  haemorrhage  is 
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rare;  then  in  the  fifth  and   sixth  decades  cases  progressively  increase  ia 
number. 

Sex. — There  is  a  marked  preponderance  of  males. 

Race. — In  the  United  States  the  deatli  rate  from  apoplexy  and  paralyiii 
in  the  Report  of  1906  was  88.7  per  100,000  of  the  population.  In  En^ 
and  Wales  in  1909  tlie  deaths  from  apoplexy  were  502  per  million  Unng 
Both  ai)oplexy  and  paralysis  seem  to  be  much  more  prevalent  among  ^ 
negroes. 

Heredity. — Formerly  thought  to  be  a  very  important  factor,  heredit 
influences  the  incidence  in  rendering  members  of  families  in  which  tli 
blood  vessels  degenerate  early  more  liable  to  cerebral  haemorrhage.  Wh 
was  formerly  known  as  the  apoplectic  habitus,  or  build,  is  still  spoken  d 
by  which  we  mean  a  stout,  plethoric  person  of  medium  size  with  a  shot 
neck. 

Special  Factobs. — Individuals  with  progressive  renal  disease  and  consw 
tivc  arterio-sclerosis  and  hypertrophy  of  the  heart  are  particularly  liable  I 
cerebral  haemorrhage.  The  causes  of  arterio-sclerosis,  such  as  alcohol,  la 
moderate  eating,  prolonged  muscular  exertion,  syphilis,  chronic  lead  poisw 
ing,  and  gout,  are  antecedents  in  many  cases.  Endocarditis  may  lead  ind 
rectly  to  apoplexy  by  causing  embolism  and  aneurism  of  the  ves^fl:?  of  tli 
brain.  Cerebral  haemorrhage  occurs  occasionally  in  the  specific  fevers  and  i 
such  profound  alterations  of  tlie  blood  as  are  met  with  in  leuksemia. 

The  actual  exciting  cause  is  not  always  evident.  The  attacks  may  lie  w 
den  without  any  preliminary  s}Tnptoms.  In  other  instances  violent  ex«'rtrt 
particularly  straining  efforts  or  overaction  of  the  heart  in  emotion,  may  cai 
a  rupture.  Many  cases  occur  during  sleep.  Some  instances  follow  Ai^ 
trauma.  The  records  of  University  College  Hospital  analyzed  by  Ernest  Job 
indicate  that  in  none  of  123  cases  did  the  attack  conjc  on  through  i'xcv>*: 
bodily  effort. 

Morbid  Anatomy. — Direct  Changes. — The  lesions  causing  apopUxv  ai 
almost  invariably  in  the  cerebral  arteries,  in  which  the  following  changes  m 
lead  directly  to  it : 

(a)  The  production  of  miliary  aneurisms,  rupture  of  which  is  the  m 
common  cause  of  cerebral  hiemorrhage.  The  origin  of  the  miliary  anenria 
is  disputed.  Charcot  thought  they  resulted  from  changes  in  the  adveniit 
(periarteritis).  Others  find  the  primary  change  in  the  iniima.  The  weiji 
of  o[)inion  at  present,  however,  is  on  the  side  of  the  view  that  the  mtd)a 
first  degenerated.  They  occur  most  frequently  on  the  central  arteries,  bi 
also  on  the  smaller  branches  of  the  cortical  vessels.  On  section  of  the  bni 
substance  they  may  be  seen  as  localized,  small  dark  bodies.  al>out  the  %m  < 
a  pin's  head.  Sometimes  they  are  seen  in  numlx^rs  ufwn  the  arteries  wbe 
carefully  withdrawn  from  the  anterior  perforated  spaces.  According  to  Cbn 
chot  and  Bouchard,  who  have  described  them,  they  are  most  frequent  in  th 
central  ganglia.  In  apoplexy  after  the  fortieth  year  if  sought  for  they  w 
rarely  missed.  The  actual  miliary  aneurism,  which  by  its  rupture  h«« « 
casioned  the  haemorrhage,  may  l)e  difficult  to  find,  but  if  one  pours  water  ctw 
fully  on  the  area  of  hjpmorrhage,  or,  better  still,  submerges  the  apopiefW 
mass  for  a  time,  it  will  usually  be  found  possible  to  do  so,  and  even  to  find* 
hole  in  its  wall. 
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(b)  Aneurism  of  the  branches  of  the  circle  of  Willis.  These  are  by  no 
ins  uncommon,  and  will  be  considered  subsequently. 

(c)  Endarteritis  and  periarteritis  in  the  cerebral  vessels  most  commonly 
1  to  apoplexy  by  the  production  of  aneurisms,  either  miliary  or  coarse. 
jre  are  instances  in  which  the  most  careful  search  fails  to  reveal  anything 

diffuse  degeneration  of  the  cerebral  vessels,  particularly  of  the  smaller 
Dches ;  so  that  we  must  conclude  that  spontaneous  rupture  may  occur  with- 
the  previous  formation  of  aneurism. 

(d)  Increased  permeability  of  the  walls  of  the  vessels  may  account  for 
Qorrhages  by  diapedesis  without  actual  rupture.     Such  haemorrhages  are 

uncommon  in  cases  of  contracted  kidney,  grave  anaemia,  and  various  in- 
iions  and  intoxications. 

(e)  In  persons  over  sixty  the  hemiplegia  may  depend  upon  small  areas  of 
tening  in  the  gray  matter — the  lacunce  of  Marie — areas  varying  in  size  from 
•in^B  head  to  a  pea  or  a  small  bean,  grayish  red  in  tint.  The  lenticular 
rleus  is  particularly  apt  to  be  involved.    The  blood  vessels  are  always  dis- 

The  hffimorrhage  may  be  meningeal,  cerebral,  or  intraventricular. 
Meningeal  hcemorrhage  may  be  outside  the  dura,  between  this  membrane 
I  the  bone,  or  between  the  dura  and  arachnoid,  or  between  the  arachnoid 
[  the  pia  mater.  The  following  are  the  chief  causes  of  this  form  of  hsemor- 
ge :  Fracture  of  the  skull,  in  which  case  the  blood  usually  comes  from  the 
crated  meningeal  vessels,  sometimes  from  the  torn  sinuses.  In  these  cases 
blood  is  usually  outside  the  dura  or  between  it  and  the  arachnoid.  The 
t  most  frequent  cause  is  ru])ture  of  aneurisms  on  the  larger  cerebral  ves- 
w  The  blood  is  usually  subarachnoid.  An  intracerebral  haemorrhage  may 
st  into  the  meninges.  A  special  form  of  meningeal  haemorrhage  is  found 
the  new-born,  associated  with  injury  during  birth.  And  lastly,  meningeal 
norrhage  may  occur  in  the  constitutional  diseases  and  fevers.  The  blood 
jr  be  in  a  large  quantity  at  the  base ;  in  cases  of  ruptured  aneurism,  particu- 
ly,  it  may  extend  into  the  cord  or  upon  the  cortex.  Owing  to  the  greater 
quency  of  the  aneurisms  in  the  middle  cerebral  vessels,  the  Sylvian  fissures 
often  distended  with  blood. 

Intracerebral  hcemorrhage  is  most  frequent  in  the  neighborhood  of  the  cor- 
I  striatum,  particularly  toward  the  outer  section  of  the  lenticular  nucleus. 
e  haemorrhage  may  be  small  and  limited  to  the  lenticular  body,  the  thala- 
18,  and  the  internal  capsule,  or  it  may  extend  to  the  insula.  Haemorrhages 
ifined  to  the  white  matter — the  centrum  semiovale — are  rare.  Localized 
eding  may  occur  in  the  crura  or  in  the  pons.  Haemorrhage  into  the  cerebel- 
n  is  not  uncommon,  and  usually  comes  from  the  superior  cerebellar  artery. 
le  extravasation  may  be  limited  to  the  substance  or  may  rupture  into  the 
irth  ventricle. 

Yeniricvlar  Hcemorrhage. — This  is  rarely  primary,  coming  from  the  vessels 
the  plexuses  or  of  the  walls.  More  often  it  is  secondary,  following  haemor- 
ige  into  the  cerebral  substance.  It  is  not  infrequent  in  early  life  and  may 
^^l^  during  birth.  Of  94  cases  collected  by  Edward  Sanders,  7  occurred 
ring  the  first  year,  and  14  under  the  twentieth  year.  In  the  caaes  wl 
Jave  seen  in  adults  it  has  almost  always  been  caused  by  rupture  of  a  ' 
the  neighborhood  of  the  caudate  nucleus.     The  blood  may  be  found  i 
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ventricle  only,  but  more  commonly  it  is  in 
pass  into  the  third  ventricle  and  through  1 
fourth  ventricle,  forming  a  complete  mould 
tem.  In  these  cases  the  clinical  picture  ma 
anter 

Subsequent  Changes. — The  blood  grad 
mately  the  haBmoglobin  is  converted  into  the 
flammation  occurs  about  the  apoplectic  arej 
ultimately  a  definite  wall  may  be  produced,  ii 
In  other  instances  a  cyst  is  not  formed,  but 
and  leaves  a  pigmented  scar.  In  meninges 
may  be  gradually  absorbed  and  leave  only  a 
other  cases,  particularly  in  infants,  when  the 
there  may  be  localized  wasting  of  the  convolu 
in  the  meninges.  Possibly  porencephaly  mi 
degeneration  follows,  varying  in  character  ; 
haemorrhage  and  the  actual  damage  done  by 
lated  axones.  Thus,  in  persons  dying  some 
which  has  produced  hemiplegia  (lesion  of 
of  the  pyramidal  tract  leading  from  it), 
through  the  cerebral  peduncle,  the  ventral  p 
the  medulla,  the  fibres  of  the  direct  pyramic 
side,  and  the  fibres  of  the  crossed  pyramidal 
haemorrhages  in  the  middle  and  inferior  fro 
tion  of  the  frontal  cerebro-cortico-pontal  p 
limb  of  the  internal  capsule  and  the  medial 
the  nuclei  pontis;  also  degeneration  of  the  i 
dialis  thalami  and  the  anterior  part  of  the  i 
cortex. 

When  the  temporal  gyri  or  their  white  n 
rhage  the  lateral  segment  of  the  basis  pe 
haemorrhage,  especially  if  it  injure  the  nuch 
eration  of  the  brachium  conjunctivum. 

There  may  be  slow  degeneration  in  the 
far  as  the  nuclei  on  the  opposite  side  of  the 
rhages  in  the  central  gyri,  hypothalamic  re^ 
Haemorrhages  destroying  the  occipital  cortex 
juring  the  optic  radiations,  occasion  slow  d 
radiations  from  the  lateral  geniculate  body, 
atrophy  or  even  disappearance  of  its  ganglior 

Symptoms. — These  may  be  divided  into  ] 
the  onset,  and  secondary,  or  those  which  dev 
festations  have  passed  away. 

Primary  Symptoms. — Premonitory  indi< 
patient  is  seized  while  in  full  health  or  abou 
day  action,  occasionally  an  action  requiring  st 
then  instances  are  found  in  which  there  are  sc 
or  pains  in  the  limbs,  or  even  choreiform  n 
opposite  side,  the  so-called  prehemiplegic  ch 
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^iBturbanees  of  vision  and  of  associated  movements  of  the  eye-muscles  have 
leen  noted,  but  none  of  the  prodromata  of  apoplexy  (the  so-called  "warn- 
ings") are  characteristic.  The  onset  of  the  apoplexy,  as  the  symptoms  of 
cerebral  haemorrhage  are  usually  called,  varies  greatly.  There  may  be  sudden 
loss  of  consciousness  and  complete  relaxation  of  the  extremities.  In  such  in- 
stances the  name  apoplectic  stroke  is  particularly  a])propriate.  In  other  cases 
the  onset  is  more  gradual  and  the  loss  of  consciousness  may  not  occur  for  a 
few  minutes  after  the  patient  has  fallen,  or  after  the  paralysis  of  the  limbs 
IS  manifest.  In  the  typical  apoplectic  attack  the  condition  is  as  follows: 
There  is  deep  unconsciousness;  the  patient  can  not  be  roused.  The  face  is 
injected,  sometimes  cyanotic,  or  of  an  ashen  gray  hue.  The  pupils  vary;  usu- 
ally they  are  dilated,  sometimes  unequal,  and  always,  in  deep  coma,  inactive. 
If  the  haemorrhage  be  so  located  that  it  can  irritate  the  nucleus  of  the  third 
nerve  the  pupils  are  contracted  (ha?morrhage8  into  the  pons  or  ventricles). 
The  respirations  are  slow,  noisy,  and  accompanied  with  stertor.  Sometimes 
the  Cheyne-Stokes  rh}i:hm  may  be  present.  The  chest  movements  on  the 
paralyzed  side  may  be  restricted,  in  rare  instances  on  the  opposite  side.  The 
cheeks  are  often  blown  out  during  expiration,  with  spluttering  of  the  lips. 
The  pulse  is  usually  full,  slow,  and  of  increased  tension.  The  temperature  may 
be  normal,  but  is  often  found  subnormal,  and,  as  in  a  case  reported  by  Bastian, 
may  sink  below  95°.  In  cases  of  basal  haemorrhage  the  temperature,  on  the 
other  hand,  may  be  high.  The  urine  and  faeces  are  usually  passed  involun- 
tarily. Convulsions  are  not  common.  It  may  be  difficult  to  decide  whether 
the  condition  is  apoplexy  associated  with  hemiplegia  or  sudden  coma  from 
other  causes.  An  indication  of  hemiplegia  may  be  discovered  in  the  difference 
in  the  tonus  of  the  muscles  on  the  two  sides.  If  the  arm  or  the  leg  is  lifted, 
it  drops  *'dead"  on  the  affected  side,  while  on  the  other  it  falls  more  slowly. 
The  lack  of  muscular  tone  of  the  paralyzed  limb  may  be  determined  by  in- 
spection. In  this  condition  the  muscle  mass  of  the  thigh  acts  like  a  semi- 
fluid sac  and  takes  the  shape  determined  by  gravity.  In  a  patient  lying  or 
sitting  on  a  firm  support,  the  thigh  of  the  paralyzed  limb  is  broadened  or  flat- 
tened, while  that  on  the  normal  side  has  a  more  rounded  contour.  Rigidity 
also  may  be  present.  In  watching  the  movements  of  the  facial  muscles  in  the 
stertorous  respiration  it  will  be  seen  that  on  the  paralyzed  side  the  relaxation 
permits  the  cheek  to  be  blown  out  in  a  more  marked  manner.  The  head  and 
eyes  may  be  turned  strongly  to  one  side — conjugate  deviation.  In  such  an 
event  the  turning  is  toward  the  side  of  the  haemorrhage. 

In  other  cases,  in  which  the  onset  is  not  so  abrupt,  the  patient  may  not 
lose  consciousness,  but  in  the  course  of  a  few  hours  there  is  loss  of  power, 
unconsciousness  gradually  develops,  and  deepens  into  profound  coma.  This 
is  sometimes  termed  ingravescent  apoplexy.  The  attack  may  occur  during 
sleep.  The  patient  may  be  found  unconscious,  or  wakes  to  find  that  the  power 
is  lost  on  one  side.  Small  haMuorrhages  in  the  territory  of  the  central  arteries 
may  cause  hemiplegia  without  loss  of  consciousness.  In  old  persons  the  hemi- 
plegia may  be  slight  and  follow  a  transient  loss  of  consciousness,  and  is  usu- 
ally most  marked  in  the  leg,  whicli  is  dragged.  It  may  be  quite  slight  ond 
difficult  to  make  out.  It  is  associated  with  other  senile  changes.  This  is  the 
form  very  often  due  to  the  presence  of  lacunar  softening. 

Usually  within  forty  eight  hours  after  the  onset  of  an  attack,  somei 
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within  from  two  to  six  hours,  there  are  febrile  reaction  and  more  or  les*  c  > 
stitntional  disturbance  associated  with  inflammatory  changes  about  the  hsm- 
orrhage  and  absorption  of  the  blood.  The  period  of  inflammatory  reaction 
may  continue  for  from  one  week  to  two  months.  The  patient  may  die  in  thi? 
reaction,  or,  if  consciousness  has  been  regained,  there  may  be  dcUrinro  or 
recurrence  of  the  coma.  At  this  period  the  so-called  early  rigidity  may  dttelcp 
in  the  paralyzed  limbs.  The  so-called  trophic  changes  may  occur,  guch  a: 
sloughing  or  the  formation  of  vesicles.  The  most  serious  of  these  is  w. 
sloughing  eschar  of  the  lower  part  of  the  back,  or  on  the  ]>aralyzed  side,  vhicl 
may  appear  within  forty  eight  hours  of  the  onset  and  is  usually  of  grave  sip 
nificance.  The  congestion  at  the  bases  of  the  lungs  so  common  in  ajKiplexj  ii 
regarded  by  some  as  a  troj)hic  change. 

Conjugate  Deviation. — In  a  right  hemiplegia  the  eyes  and  head  may  hi 
turned  to  the  left  side ;  that  is  to  say,  the  eyes  look  toward  the  cerebral  k-sira 
This  is  almost  the  rule  in  the  conjugate  deviation  of  the  head  and  eyes  wlikl 
occurs  early  in  hemiplegia.  When,  however,  convulsions  or  spasm  occur  n 
the  state  of  so-called  early  rigidity  in  hemiplegia,  the  conjugate  deviati-i 
of  the  head  and  eyes  may  be  in  the  opposite  direction ;  that  is  to  say.  the  oe- 
look  away  from  the  lesion  and  the  head  is  rotated  toward  the  convulsed  5i«!e 
This  symptom  may  be  associated  with  cortical  lesions,  particularly,  accoriiin: 
to  some  authors,  when  in  the  neighborhood  of  the  supramarginal  and  anLnilai 
gyri.  It  may  also  occur  in  a  lesion  of  the  internal  capsule  or  in  the  pons,  bui 
in  the  latter  situation  the  conjugate  deviation  is  the  reverse  of  that  whid 
occurs  in  other  cases,  as  tlic  patient  looks  away  from  the  lesion,  and  in  spasn 
or  convulsion  looks  toward  the  lesion. 

Hrwipletjia. — In  cases  in  which  consciousness  is  restored  and  the  paticni 
improves,  a  unilateral  paralysis  may  persist  due  to  the  destruction  of  thi 
motor  area  or  the  ])yramidal  tract  in  any  part  of  its  course.  IlemipUiria  ii 
complete  when  it  involves  face,  arm,  and  leg,  or  partial  when  it  involve*  onh 
one  or  other  of  tliese  jiarts.  This  may  be  the  result  of  a  lesion  ('M  of  il:« 
motor  cortex;  (b)  of  the  pyramidal  fibres  in  the  corona  radiata  ami  in 
the  internal  capsule;  (c)  of  a  lesion  in  the  cerebral  peduncle:  or  ((/)  in  ih^ 
pons  Varolii.  The  situation  of  tlie  Unions  and  tlu'ir  efTects  are  givi-n  in  Ki.'- 
IS.  Hivniorrhage  is  |)erhaps  the  most  counnon  cause,  but  tumors  and  ppot.-**! 
softening  may  also  induce  it.  The  special  details  of  the  hemiplegia  may  here 
Ik*  considered.  The  face  (excei)t  in  lesions  in  the  lower  part  of  the  pons)  is 
involved  on  the  sanu*  side  as  the  arm  and  leg.  This  results  from  the  fact  thit 
tin*  facial  muscles  stand  in  ])recisely  the  same  relation  to  the  cortical  CTDtrt? 
as  those  of  the  arm  and  Icir,  the  fibres  of  the  upjier  motor  st»gment  of  the  facial 
nerve  from  the  cortex  decussating  just  as  do  those  of  the  nerves  of  the  linil'?. 
The  sijL'us  of  the  facial  paralysis  are  usually  well  marked.  There  may  k-  a 
slight  ditticulty  in  i-levating  the  eyebrows  or  in  closing  the  eye  on  the  pamUzf-! 
side,  or  in  rare  cases  the  facial  paralysis  is  comj>lete,  but  the  movement?  niav 
be  present  with  emotion,  as  laughing  or  crying.  The  facial  j^aralysi?  is  pa^ 
tial,  involving  only  the  lower  portion  of  the  nerve,  so  that  the  orbicularis  "O'lli 
and  the  frontalis  muscles  are  much  less  involvcnl  than  the  lower  branch.  The 
hypoglossal  nerve  also  is  involved.  In  consecjuence,  the  patient  can  not  i'«^ 
out  the  tongue  straight,  but  it  deviates  toward  the  paralyzed  side.  ina?niuch 
as  the  genio-hyo-glossus  of  the  sound  side  is  unopposeil.     In  a  ftw  cases  the 
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nision  is  toward  the  side  of  the  lesion,  a  fact  not  easily  explained  in  the 
snt  state  of  our  knowledge  of  the  nervous  control  of  the  tongue.  With 
;  hemiplegia  there  may  be  aphasia.  Even  without  marked  aphasia  diflS- 
•  in  speaking  and  slowness  are  common. 

'he  arm  is,  as  a  rule,  more  completely  paralyzed  than  the  leg.  The  loss 
3wer  may  be  absolute  or  partial.  In  severe  cases  it  is  at  first  complete, 
thers,  when  the  paralysis  in  the  face  and  arm  is  complete,  that  of  the  leg 
ily  partial.  The  face  and  arm  may  alone  be  paralyzed,  while  the  leg 
)e8.  Less  commonly  the  leg  is  more  affected  than  the  arm,  and  the  face 
be  only  slightly  involved. 

:!ertain  muscles  escape  in  hemiplegia,  particularly  those  associated  in 
netrical  movements,  as  those  of  the  thorax  and  abdomen,  a  fact  which 
idbent  explains  by  supposing  that  as  the  spinal  nuclei  controlling  these 
^ments  on  both  sides  constantly  act  together  they  may,  by  means  of  this 
nate  connection,  be  stimulated  by  impulses  coming  from  only  one  side 
iie  brain.  Hughlings  Jackson  pointed  out  that  in  quiet  respiration  the 
3le8  on  the  paralyzed  side  acted  more  strongly  than  the  corresponding 
des,  but  that  in  forced  respiration  the  reverse  condition  was  true.  The 
ee  of  permanent  paralysis  after  a  hemiplegic  attack  varies  much  in  dif- 
it  cases.  When  the  restitution  is  partial,  it  is  always  certain  groups  of 
des  which  recover  rather  than  others.  Thus  in  the  leg  the  residual  par- 
8  concerns  the  flexors  of  the  leg  and  the  dorsal  flexors  of  the  foot — i.  e., 
nuBcles  which  are  active  in  the  second  period  of  walking,  shortening  the 
ftnd  bringing  it  forward  while  it  swings.  The  muscles  which  lift  the  body 
I  the  foot  rests  upon  the  ground,  those  used  in  the  first  period  of  walking, 
ide  the  extensors  of  the  leg  and  the  plantar  flexors  of  the  foot.  These 
rtheners^'  of  the  leg  often  recover  almost  completely  in  cases  in  which 
mralysis  is  due  to  lesions  of  the  pyramidal  tract.  In  the  arms  the  residual 
lysis  usually  affects  the  muscle  groups  which  oppose  the  thumb,  those 
h  rotate  the  arm  outward,  and  the  openers  of  the  hand. 
U  a  rule,  there  is  at  first  no  wasting  of  the  paralyzed  limbs. 
Irossed  Hemiplegia. — A  paralysis  in  which  there  is  loss  of  function  in  a 
)ral  nerve  on  one  side  with  loss  of  power  (or  of  sensation)  on  the  opposite 
of  the  body  is  called  a  crossed  or  alternate  hemiplegia.  It  is  met  with 
Bsions,  commonly  haemorrhage,  in  the  crus,  the  pons,  and  the  medulla 
J8.  18,  12  and  13). 

a)  Crus. — The  bleeding  may  extend  from  vessels  suj)plying  the  corpus 
tum,  internal  capsule,  and  oj)tic  thalamus,  or  the  haemorrhage  may  bo 
larily  in  the  crus.  In  the  classical  case  of  Weber,  on  section  of  the  lower 
of  the  left  crus,  an  oblong  clot  15  mm.  in  length  lay  just  below  the  medial 
inferior  surface.  The  characteristic  features  of  a  lesion  in  this  locality 
)araly8is  of  arm,  face,  and  leg  of  the  opposite  side,  and  oculo-motor  paral- 
of  the  same  side — the  syndrome  of  Weber.  Sensory  changes  may  also 
►resent.  Haemorrhage  into  the  tegmentum  is  not  necessarily  associated 
hemiplegia,  but  there  may  be  incomplete  paralysis  of  the  oculo-motor 
e,  with  disturbance  of  sensation  and  ataxia  on  the  opposite  side  of  the 
'.  The  optic  tract  or  the  lateral  geniculate  body  lying  on  the  lateral  side 
le  cms  may  bo  compressod,  in  which  event  there  will  l)e  heinianopia. 
[b)  Pons  and  Medulla, — Lesions  may  involve  the  pyramidal  tract  and 
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Fio.  18.— DiAoaxM  OF  Motor  Path  mow  Left  BaAiN,    The  upper  segment 

the  lower  re<i.  The  nuclei  of  tlie  motor  cerebral  oen'es  are  shown  oa  tit  I 
Bide;  on  the  left  aide  the  cerebral  nerves  of  that  aide  are  imlicated.  A  \tdm^ 
would  cause  upper  segment  paralysis  io  the  arm  of  the  opposite  «4©  «•*• 
monoplegia ;  at  2,  upper  segment  paraljeis  of  the  whole  oppotite  M»  of  tW  b94 
hemiplegia;  at  3  (in  the  crug),  upper  segment  paraljsis  of  the  opfiORtt  h»t^ 
and  leg.  and  lower  segment  paralysis  of  the  eje*muscle»  on  the  ■&fr>e  ddf— <■•• 
paralysis;  at  4  (in  the  lower  part  of  the  pons),  upper  aegmetit  paraJrwil^* 
opposite  arm  and  leg^  and  lower  segment  paralysis  of  the  face  and  external  f^ 
on  the  same  aide — crossed  paraJysLs;  at  5,  upper  segment  paralyab  of  *U  ■**■ 
represented  below  lesion,  and  lower  segment  paralyais  of  mascles  repm**"  ^ 
level  of  lesion — spinal  paraplegia;  at  6,  lower  segment  paralysis  of  mat^^l 
lied  at  seat  of  lesion — anterior  poliomyelitis,    (Van  Gehuehteii,  mculified,) 
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leiniplegic  lesion.     It  is  practically  impossible  in  a  majority  of  these  cases 
o  say  whether  the  lesion  is  due  to  haemorrhage,  embolism,  or  thrombosis. 

(3)  Large  haBmorrhage  into  the  ventricles  or  into  the  pons  may  produce 
nidden  loss  of  consciousness  with  complete  relaxation,  so  that  the  condition 
nay  simulate  coma  from  uraemia,  diabetes,  alcoholism,  opium  poisoning,  or 
tpilepsy. 

The  previous  history  and  the  mode  of  onset  may  give  valuable  information. 
"n  epilepsy  convulsions  have  preceded  the  coma;  in  alcoholism  there  is  a 
listory  of  constant  drinking,  while  in  opium  poisoning  the  coma  develops 
Qore  gradually;  but  in  many  instances  the  difficulty  is  practically  very  great, 
nd  on  more  than  one  occasion  I  have  seen  mortifying  post  mortem  disclosures 
nder  these  circumstances.  With  diabetic  coma  the  breath  often  smells  of 
cetone.  In  ventricular  haemorrhage  the  coma  is  sudden  and  comes  on  rapidly. 
Tie  hemiplegic  symptoms  may  be  transient,  quickly  giving  place  to  complete 
elaxation.  Convulsions  occur  in  many  cases,  and  may  be  the  very  symptom 
>  lead  astray — as  in  a  case  of  ventricular  haemorrhage  which  occurred  in  a 
aerperal  patient,  in  whom,  naturally  enough,  the  condition  was  thought  to  be 
rsemie.  Rigidity  is  often  present.  In  haemorrhage  into  the  pons  convulsions 
re  frequent.  The  pupils  may  be  strongly  contracted,  conjugate  deviation  may 
ccur,  and  the  temperature  is  apt  to  rise  rapidly.  The  contraction  of  the 
upils  in  pontine  haemorrhage  naturally  suggests  opium  poisoning.  The*  dif- 
erence  in  temperature  in  the  two  conditions  is  a  valuable  diagnostic  point. 
'he  apoplectiform  seizures  of  general  paresis  have  usually  been  preceded  by 
bnormal  mental  symptoms,  and  the  associated  hemiplegia  is  seldom  per- 
lanent. 

It  may  be  impossible  at  first  to  give  a  definite  diagnosis.  In  admissions 
o  hospitals  or  in  emergency  cases  the  physician  should  be  particularly  careful 
bout  the  following  points :  The  examination  of  the  head  for  injury  or  f rac- 
ure ;  the  urine  should  be  tested  for  albumin,  examined  for  sugar,  and  studied 
Qicroscopically ;  a  careful  examination  should  be  made  of  the  limbs  with  ref- 
rence  to  their  degree  of  relaxation  or  the  presence  of  rigidity,  and  the  con- 
lltion  of  the  reflexes;  the  state  of  the  pupils  should  be  noted  and  the  tem- 
)erature  taken.  The  odor  of  the  breath  (alcohol,  acetone,  chloroform,  etc.) 
should  be  remarked.  The  most  serious  mistakes  are  made  in  the  case  of 
patients  who  are  drunk  at  the  time  of  the  attack,  a  combination  by  no  means 
uncommon  in  the  class  of  patients  admitted  to  hospital.  Under  these  circum- 
itances  the  case  may  erroneously  be  looked  upon  as  one  of  alcoholic  coma.  It 
is  best  to  regard  each  case  as  serious  and  to  bear  in  mind  that  this  is  a 
condition  in  which,  above  all  others,  mistakes  are  common. 

Prognosis.  — From  cortical  haemorrhage,  unless  very  extensive,  the  recovery 
nay  be  complete  without  a  trace  of  contracture.  This  is  more  common  when 
he  haemorrhage  follows  injury  than  when  it  results  from  disease  of  the 
irteries.  Infantile  meningeal  haemorrhage,  on  the  other  hand,  is  a  condition 
rhich  may  produce  idiocy  or  spastic  diplegia. 

Large  haemorrhages  into  the  corona  radiata,  and  especially  those  which 
■upture  into  the  ventricles,  rapidly  prove  fatal. 

The  hemiplegia  which  follows  lesions  of  the  internal  capsule,  the  result 
>f  rupture  of  the  lenticulo-striate  artery,  is  usually  persistent  and  i 
jy  contracture.    When  the  retro-lenticular  fibres  of  the  internal  caj 
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jnost  marked  in  the  upper  extremity.  The  arm  becomes  permanently  fleied 
at  the  elbow  and  resists  all  attempts  at  extension.  The  wrist  is  flexed  upon 
the  forearm  and  the  fingers  upon  the  hand.  The  position  of  the  arm  and 
hand  is  very  characteristic.  There  is  frequently,  as  the  contractures  develop. 
a  great  deal  of  pain.  In  the  leg  the  contracture  is  rarely  so  extreme.  The 
loss  of  power  is  most  marked  in  the  muscles  of  the  foot  and,  to  prevent  the 
toes  from  dragging,  the  knee  in  walking  is  much  flexed,  or  more  commonly 
the  foot  is  swung  round  in  a  half  circle. 

The  reflexes  are  at  this  stage  greatly  increased.  These  contractures  are 
permanent  and  incurable,  and  are  associated  with  a  secondary  descending 
sclerosis  of  the  motor  path.  There  are  instances,  however,  in  which  rigidity 
and  contracture  do  not  occur,  but  the  arm  remains  flaccid,  the  leg  havinir 
regained  its  power.  This  hemipUgie  flasque  of  Bouchard  is  found  most  com- 
monly in  children.  Among  other  secondary  changes  in  late  hemiplegia  may 
be  mentioned  the  following:  Tremor  of  the  affected  limbs,  post-paralytic 
chorea,  the  mobile  spasm  known  as  athetosis,  arthropathies  in  the  joint?  of 
the  affected  side,  and  muscular  atrophy.  Athetosis  and  post-hemiplegic  chorea 
will  be  considered  in  the  hemiplegia  of  children.  The  cool  surface  and  thin 
glossy  skin  of  a  hemiplegic  limb  are  familiar  to  all.  A  word  may  here  he 
said  upon  the  subject  of  muscular  atrophy  of  cerebral  origin. 

As  a  rule,  atrophy  is  not  a  marked  feature  in  hemiplegia,  but  in  some 
instances  it  does  occur.  It  has  been  thought  to  be  due  in  some  cases  to 
secondary  alterations  in- the  gray  matter  of  the  ventral  horns;  but  atrophy 
may  follow  as  a  direct  result  of  the  cerebral  lesion,  the  ventral  horns  remain- 
ing intact.  In  Quincke's  case  atrophy  of  the  arm  followed  the  development 
of  a  glioma  in  the  anterior  central  convolution.  The  gray  matter  of  the 
ventral  horns  was  normal.  These  atrophies  are  most  common  in  cortical 
lesions  involving  tlie  domain  of  the  third  main  branch  of  the  Sylvian  artery, 
and  in  central  lesions  involving  the  lenticulo-thalamic  region.  Their  explana- 
tion is  not  clear.  The  wasting  of  cerel)ral  origin,  which  occurs  most  fre- 
quently in  children,  and  leads  to  hemiatroi)hy  of  the  muscles  along  with 
stunted  growth  of  the  bones  and  joints,  is  to  be  sharply  separated  from  the 
hemiatrophy  of  tho  muscles  of  the  adult  following  within  a  relatively  short 
time  upon  the  hemi])legia. 

Diagnosis. — There  are  three  groups  of  cases  which-  offer  increasing  diffi- 
culty in  recognition. 

(1)  Cases  in  which  the  onset  is  gradual,  a  day  or  two  elapsing  before 
the  paralysis  is  fully  developed  and  consciousness  completely  lost,  are  readily 
recognized,  though  it  may  be  difficult  to  determine  whether  the  lesion  is  due 
to  thrombosis  or  to  iKTinorrhage. 

(2)  In  the  siKhkai  a])oplcctic  stroke  in  which  the  patient  rapidly  loses 
consciousness  the  difliculty  in  diagnosis  may  be  still  greater,  particularly 
if  the  patient  is  in  deep  coma  when  first  seen. 

The  first  point  to  be  decided  is  the  existence  of  hemiplegia.  This  may 
be  dilficult,  although,  as  a  rule,  even  in  deej)  coma  the  limbs  on  the  pan- 
lyzed  side  are  more  flaccid  and  drop  instantly  when  lifted;  whereas  on  the 
non-paralyzed  side  the  muscles  retain  some  degree  of  tonus.  The  reflexes  may 
be  decreased  or  lost  on  the  affc  cted  side  ond  there  may  be  conjugate  devia- 
tion of  the  head  and  eyes.    Kigidity  in  the  limbs  on  one  side  is  in  favor  of  a 
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hemiplegic  lesion.  It  is  practically  impossible  in  a  majority  of  these  capes 
to  say  whether  the  lesion  is  due  to  haemorrhage,  embolism,  or  thrombosis. 

(3)  Large  haemorrhage  into  the  ventricles  or  into  the  pons  may  produce 
sudden  loss  of  consciousness  with  complete  relaxation,  so  that  the  condition 
may  simulate  coma  from  uraemia,  diabetes,  alcoholism,  opium  poisoning,  or 
epilepsy. 

The  previous  history  and  the  mode  of  onset  may  give  valuable  information. 
In  epilepsy  convulsions  have  preceded  the  coma;  in  alcoholism  there  is  a 
history  of  constant  drinking,  while  in  opium  poisoning  the  coma  develops 
more  gradually ;  but  in  many  instances  the  difficulty  is  practically  very  great, 
and  on  more  than  one  occasion  I  have  seen  mortifying  post  mortem  disclosures 
under  these  circumstances.  With  diabetic  coma  the  breath  often  smells  of 
acetone.  In  ventricular  haemorrhage  the  coma  is  sudden  and  comes  on  rapidly. 
The  hemiplegic  symptoms  may  be  transient,  quickly  giving  place  to  complete 
relaxation.  Convulsions  occur  in  many  cases,  and  may  be  the  very  symptom 
to  lead  astray — as  in  a  case  of  ventricular  haemorrhage  which  occurred  in  a 
puerperal  patient,  in  whom,  naturally  enough,  the  condition  was  thought  to  be 
"uraemic.  Rigidity  is  often  present.  In  haemorrhage  into  the  pons  convulsions 
are  frequent.  The  pupils  may  be  strongly  contracted,  conjugate  deviation  may 
occur,  and  the  temperature  is  apt  to  rise  rapidly.  The  contraction  of  the 
pupils  in  pontine  haemorrhage  naturally  suggests  opium  poisoning.  The*  dif- 
ference in  temperature  in  the  two  conditions  is  a  valuable  diagnostic  point. 
The  apoplectiform  seizures  of  general  paresis  have  usually  been  preceded  by 
abnormal  mental  symptoms,  and  the  associated  hemiplegia  is  seldom  per- 
manent. 

It  may  be  impossible  at  first  to  give  a  definite  diagnosis.  In  admissions 
to  hospitals  or  in  emergency  cases  the  physician  should  be  particularly  careful 
about  the  following  points:  The  examination  of  the  head  for  injury  or  frac- 
ture ;  the  urine  should  be  tested  for  albumin,  examined  for  sugar,  and  studied 
microscopically ;  a  careful  examination  should  be  made  of  the  limbs  with  ref- 
erence to  their  degree  of  relaxation  or  the  presence  of  rigidity,  and  the  con- 
dition of  the  reflexes;  the  state  of  the  pupils  should  be  noted  and  the  tem- 
perature taken.  The  odor  of  the  breath  (alcohol,  acetone,  chloroform,  etc.) 
should  be  remarked.  The  most  serious  mistakes  are  made  in  the  case  of 
patients  who  are  drunk  at  the  time  of  the  attack,  a  combination  by  no  means 
Uncommon  in  the  class  of  patients  admitted  to  hospital.  Under  these  circum- 
stances the  case  may  erroneously  be  looked  upon  as  one  of  alcoholic  coma.  It 
is  best  to  regard  each  case  as  serious  and  to  bear  in  mind  that  this  is  a 
condition  in  which,  above  all  others,  mistakes  are  common. 

Prognosis.  — From  cortical  haemorrhage,  unless  very  extensive,  the  recovery 
may  be  complete  without  a  trace  of  contracture.  This  is  more  common  when 
the  haemorrhage  follows  injury  than  when  it  results  from  disease  of  the 
arteries.  Infantile  meningeal  haemorrhage,  on  the  other  hand,  is  a  condition 
^hich  may  produce  idiocy  or  spastic  diplegia. 

Large  haemorrhages  into  the  corona  radiata,  and  especially  those  which 
rupture  into  the  ventricles,  rapidly  j)rove  fatal. 

The  hemiplegia  which  follows  lesions  of  the  internal  capsule,  the  result 
of  rupture  of  the  lenticulo-striate  artery,  is  usually  persistent  and  followed 
by  contracture.    When  the  retro-lenticular  fibres  of  the  internal  capsule  are 
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^  J  upon  the  amount  of  blood, 

.cion,  and  the  early  red  color 
I  CSS  was  laid  upon  the  difference 
I'he  red  and  yellow  are  seen  chiefly 
.cning  ie  particularly  marked  in  cases 
.  of  tumors.  The  gray  matter  shows  many 
fy  apoplexy.  There  18  a  variety  of  yellow 
common  in  elderly  persons,  which  occurs  in 
-ihitions.  The  epots  are  from  1  to  2  cm.  in  diam- 
ar  in  shape,  the  edges  cleanly  cut,  and  the  softened 
her  a  turbid,  yellow  material,  or  in  some  instances 
■  fine  trabecula?,  in  the  mesljcs  of  which  there  is  fluid, 
lost  frequently  in  the  white  matter,  and  is  seen  best 
58.  Inflammatory  changes  are  common  in  and  about 
n  the  embolus  is  derived  from  an  infected  focus,  as 
1,  suppuration  may  follow.  The  final  changes  vary 
crated  and  dead  tissue  elements?  are  gradually  but 
he  region  is  small  may  l>e  replaced  by  a  growth  of 
formation  of  a  scar..  If  large,  the  resorption  regults 
,  It  is  Biirpri^ing  for  how  long  an  area  of  softening 
change. 

it  of  the  softening  depend  upon  the  obstructed  artery, 
i  the  middle  cerebral  at  its  origin  involves  not  only 
:'  perforated  f^pace,  but  also  the  cortical  branches,  and 
ftening  in  the  neighborhood  of  the  corpus  striatum, 
region  supplied  by  the  cortical  vessels.  The  freedom 
hese  branches  varies  a  good  deal.  Thus,  there  are 
the  middle  cerebral  artery  in  wlueh  the  softening 
itory  of  the  centra!  branches,  in  which  case  blood  has 
gh  the  anterior  and  poi^terior  cerebrals.  When  the 
1  (as  is  perhaps  oftencst  the  case)  beyond  the  point 
irteries,  one  or  other  of  its  brandies  is  usually  most 
nay  lodge  in  the  vessel  passing  to  the  third  frontal 
tery  of  the  ascending  frontal  or  ascending  parietal ; 
inch  passing  to  the  supramarginal  and  angular  gyri, 
't  branch  which  is  distributed  to  the  upper  convolu- 
te. These  are  practically  terminal  arteries,  and  in- 
of  softening  limited  to  a  part,  at  any  rate,  of  the 
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involved  there  may  be  hemiansesthesia,  and  later,  especially  if  the  thalamus 
be  implicated,  hemichorea  or  athetosis.  In  any  case  of  cerebral  apoplexy  the 
following  symptoms  are  of  grave  omen :  persistence  or  deepening  of  the  coma 
during  the  second  and  third  day ;  rapid  rise  in  temperature  within  the  firet 
forty-eight  hours  after  the  initial  fall.  In  the  reaction  which  takes  place  on 
the  second  or  third  day  the  temperature  usually  rises,  and  its  gradual  fall 
on  the  third  or  fourth  day  with  return  of  consciousness  is  a  favorable  indica- 
tion. The  rapid  formation  of  bed-sores,  particularly  the  malignant  decnbituf 
of  Charcot,  is  a  fatal  indication.  The  occurrence  of  albumin  and  supir.  if 
abundant,  in  the  urine  is  an  unfavorable  symptom. 

When  consciousness  returns  and  the  patient  is  improving,  the  question  is 
anxiously  asked  as  to  the  paralysis.  The  extent  of  this  can  not  be  deteimined 
for  some  weeks.  With  slight  lesions  it  may  pass  off  entirely.  If  persistent  it 
the  end  of  a  month  some  grade  of  permanent  palsy  is  certain  to  remain,  and 
gradually  the  late  rigidity  supervenes. 

5.     EMBOLISM    AND    THROMBOSIS 
{Cerebral  Softening) 

Embolism. — The  embolus  usually  enters  the  carotid,  rarely  the  verte- 
bral artery.  In  the  great  majority  of  cases  it  comes  from  the  left  heart  and 
is  either  a  vegetation  of  a  fresh  endocarditis  or,  more  commonly,  of  a  recnrrinp 
endocarditis,  or  from  the  segments  involved  in  an  ulcerative  process,  h.-^ 
often  the  embolus  is  a  portion  of  a  clot  which  has  formed  in  the  auricuUr 
appendix.  Portions  of  clot  from  an  aneurism,  thrombi  from  atheroma  of  tl» 
aorta,  or  from  the  territory  of  the  pulmonary  veins,  may  also  cause  blocking 
of  the  branches  of  the  circle  of  Willis.  In  the  puerperal  condition  cerebm! 
embolism  is  not  infrequent.  It  may  occur  in  women  with  heart  disease,  l-ut 
in  other  instances  the  heart  is  uninvolvod,  and  the  condition  has  been  ihou^lit 
to  be  associated  with  the  di*velo])ment  of  licart  clots,  owing  to  incrt'aised  enapu- 
lability  of  the  blood.  A  majority  of  cases  of  embolism  occur  in  heart  jlij^ease. 
89  per  cent.  (Savcliew).  Cases  are  rare  in  the  acute  endocarditis  of  rheuma- 
tic fever,  chorea,  and  febrile  conditions.  It  is  much  more  common  in  the  i^-c- 
ondary  recurring  endocarditis  which  attacks  old  sclerotic  valves.  The  embtdu* 
most  frequently  passes  to  the  left  middle  cerebral  artery,  as  it  enters  the  I^ft 
carotid  oftenor  than  the  ri<rht  because  of  the  more  direct  course  of  the  bbol 
in  the  former.  Tlie  posterior  ceri'bral  and  the  vertebral  are  less  often  af- 
fected. A  lar^^e  plug  may  lodge  at  the  bifurcation  of  the  basilar.  Embolism 
of  the  cerebellar  vessel:^  is  rare. 

Embolism  occurs  more  frequently  in  women,  owing,  no  doubt,  to  the  greater 
frequency  of  mitral  stenosis.  Contrary  to  this  general  statement,  Xewion 
Pitt's  statistic?  of  79  cases  at  Guy's  Hospital  indicate,  however,  that  males  are 
more  frecjuently  affected :  as  in  tliis  series  tliere  were  44  males  and  35  femalt'^. 
Savelit'w  gives  51  per  ctiit.  in  women. 

Thrombosis. — Clotting  of  blood  in  the  cerebral  vessels  occur?  (II  al»ou: 
an  embolus,  (2)  as  the  result  of  a  lesion  of  the  arterial  wall  (either  endar- 
teritis with  or  without  atheroma  or.  particularly,  the  syphilitic  arteritis),  !•>) 
in  aneurisms,  both  coarse  and  miliary,  and  (4)  very  ran*ly  as  a  direct  n-su!t 
of  abnormal  conditions  of  tlie  l»lood.    Thrombosis  occasionally  follows  ligation 
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of  the  carotid  artery.  The  thrombosis  is  most  common  in  the  middle  cerebral 
and  in  the  basilar  arteries.  According  to  Kolisko,  softening  of  limited  areas, 
sufficient  to  induce  hemiplegia,  may  be  caused  by  sudden  collapse  of  certain 
cserebral  arteries  from  cardiac  weakness. 

Anatomical  Changes. — Degeneration  and  softening  of  the  territory  sup- 
plied by  the  vessels  are  the  ultimate  result  in  both  embolism  and  thrombosis. 
Slocking  in  a  terminal  artery  may  be  followed  by  infarction,  in  which  the 
territory  may  either  be  deeply  infiltrated  with  blood  (haemorrhagic  infarction) 
or  be  simply  pale,  swollen,  and  necrotic  (anaemic  infarction).    Gradually  the 
process  of  softening  proceeds,  the  tissue  is  infiltrated  with  serum  and  is  moist, 
the  nerve  fibres  degenerate  and  become  fatty.    The  neuroglia  is  swollen  and 
edematous.     The  color  of  the  softened  area  depends  upon  the  amount  of  blood. 
The  hsmoglobin  undergoes  gradual  transformation,  and  the  early  red  color 
may  give  place  to  yellow.    Formerly  much  stress  was  laid  upon  the  difference 
between  red^  yellow,  and  white  softening.    The  red  and  yellow  are  seen  chiefly 
on  the  cortex.     Sometimes  the  red  softening  is  particularly  marked  in  cases 
of  embolism  and  in  the  neighborhood  of  tumors.    The  gray  matter  shows  many 
punctiform  haemorrhages — capillary  apoplexy.     There  is  a  variety  of  yellow 
Softening — the  plaques  jaunes — common  in  elderly  persons,  which  occurs  in 
the  gray  matter  of  the  convolutions.    The  spots  are  from  1  to  2  cm.  in  diam- 
eter, sometimes  are  angular  in  shape,  the  edges  cleanly  cut,  and  the  softened 
area  is  represented  by  either  a  turbid,  yellow  material,  or  in  some  instances 
there  is  a  space  crossed  by  fine  trabeculae,  in  the  meshes  of  which  there  is  fluid. 
\^rhite  softening  occurs  most  frequently  in  the  white  matter,  and  is  seen  best 
about  tumors  and  abscesses.    Inflammatory  changes  are  common  in  and  about 
the  softened  areas.    When  the  embolus  is  derived  from  an  infected  focus,  as 
in  ulcerative  endocarditis,  suppuration  may  follow.     The  final  changes  vary 
very  much.     The  degenerated   and  dead  tissue  elements  are  gradually  but 
slowly  removed,  and  if  the  region  is  small  may  l)e  replaced  by  a  growth  of 
connective  tissue  and  the  formation  of  a  sear. .  If  large,  the  resorption  results 
in  the  formation  of  a  cyst.    It  is  surprising  for  how  long  an  area  of  softening 
may  persist  without  much  change. 

The  position  and  extent  of  the  softening  dej)end  uj)on  the  obstructed  artery. 
An  embolus  which  blocks  the  middle  cerebral  at  its  origin  involves  not  only 
the  arteries  to  the  anterior  perforated  space,  but  also  the  cortical  branches,  and 
in  such  a  case  there  is  softening  in  the  neighborhood  of  the  corj)iis  striatum, 
as  well  as  in  part  of  tlu*  region  supplied  by  the  cortical  vessels.  Tlie  freedom 
of  anastomosis  between  tliese  branches  varies  a  good  deal.  Thus,  there  are 
instances  of  embolism  of  the  middle  cerebral  artery  in  which  the  softening 
has  involved  only  the  territory  of  the  central  branches,  in  which  case  blood  has 
reached  the  cortex  through  the  anterior  and  j)()sterior  cerebrals.  Wlien  the 
middle  cerebral  is  blocked  (as  is  perhaps  oftenest  the  case)  beyond  the  point 
of  origin  of  the  central  arteries,  one  or  other  of  its  branches  is  usually  most 
involved.  The  embolus  may  lodge  in  the  vessel  passing  to  the  third  frontal 
convolution,  or  in  the  artery  of  the  ascending  frontal  or  aseendin;:  parietal ; 
or  it  may  lodge  in  the  branch  passing  to  the  supramarginal  and  angular  gyri, 
or  it  may  enter  the  lowest  branch  which  is  distributed  to  tlu»  upp«'r  convolu- 
tions of  the  temporal  lobe.  These  are  practically  terminal  arteries,  and  in- 
Btances  frequently  occur  of  softening  limited  to  a  part,  at  any  rate,  of  the 
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territory  supplied  by  them.  Some  of  the  most  accurate  focalizing  lesion?  are 
produced  in  this  way. 

Symptoms. — Extensive  thrombotic  softening  may  exist  without  any  symp- 
toms. It  is  not  uncommon  in  the  post  mortem  examination  of  the  IxMlif*  of 
elderly  persons  to  find  the  plaques  jnynrs  scattered  over  the  convolutions.  So, 
too,  softening  may  take  place  in  the  "silent"  regions,  as  they  are  termfd. 
without  exciting  any  symptoms.  When  the  central  or  cortical  branches  ^f  \\» 
middle  cerebral  arteries  are  involved  the  symptoms  are  similar  to  those  of 
haemorrhage  from  the  same  arteries.  Permanent  or  transient  hemiplegia  re- 
sults. When  the  central  arteries  are  involved  thje  softening  in  the  internil 
capsule  is  commonly  followed  by  permanent  hemiplegia.  There  are  certain 
peculiarities  associated  with  embolism  and  with  thrombosis  respectively. 

In  emholism  the  patient  is  usually  the  subject  of  heart  trouble,  or  there 
exist  some  of  the  conditions  already  mentioned.  The  onset  is  sudden,  without 
premonitory  symptoms  but  sometimes  with  intense  headache.  WTien  the 
embolus  blocks  the  left  middle  cerebral  artery  the  hemiplegia  is  associated  with 
aphasia.  In  thrombosis,  on  the  other  hand,  the  onset  is  more  gradual:  the 
patient  has  previously  complained  of  headache,  vertigo,  tingling  in  the  fin^r?; 
the  speech  may  have  been  embarrassed  for  some  days ;  the  patient  has  had  !«» 
of  memory  or  is  incoherent,  or  paralysis  begins  at  one  part,  as  the  hand,  tni 
extends  slowly,  and  the  hemiplegia  may  be  incomplete  or  variable.  Ahrnpt 
loss  of  consciousness  is  much  less  common,  and  when  the  lesion  is  small  con- 
sciousness is  retained.  Thus,  in  thrombosis  due  to  syphilitic  disease,  the  hemi- 
plegia may  come  on  gradually  without  the  slightest  disturbance  of  consciouf- 
ness. 

The  hemiplegia  following  thrombosis  or  embolism  has  practically  the  chir- 
acteristics,  both  primary  and  secondary,  descril)ed  under  ha»morrhage. 

The  following  may  be  the  eflPects  of  blocking  the  different  vessels:  (al 
Vertebral. — The  left  branch  is  more  frequently  plugged.  The  effects  are  in- 
volvement of  the  nuclei  in  the  medulla  and  symptoms  of  acute  })ulbar  paraly?]*. 
It  rarely  occurs  alone ;  more  commonly  with 

(b)  Blocking  of  the  basilar  artery.  When  this  is  entirely  occluded,  there 
may  be  bilateral  paralysis  from  involvement  of  both  motor  jwiths.  Bulbar 
symptoms  may  be  present ;  rigidity  or  spasm  may  occur.  The  temperature 
may  rise  rapidly.    The  symptoms,  in  fact,  are  those  of  ai>oplexy  of  the  pons. 

(c)  The  posterior  cerebral  supplies  the  occipital  loin?  on  its  medial  surfiee 
and  the  greater  part  of  the  temporo-sj)henoidal  lobe.  If  the  main  stem  be 
thrombosed  there  is  hemianopia  with  sensory  aphasia.  Localized  areas  of 
softening  may  exist  without  symptoms.  Blocking  of  the  main  occipital  branch 
(arteria  occipitalis  of  Duret),  or  of  the  arteria  calcarina,  passing  to  the  cuncus 
may  be  followed  by  hemianopia.  Hemiana^sthesia  may  result  from  involve 
ment  of  the  posterior  part  of  the  internal  capsule.  Not  infrequently  p\Tnraet- 
rical  thrombosis  of  the  occipital  arteries  of  the  two  sides  occurs,  as  in  Forster* 
well-known  case.  Still  more  fre(|uent  is  the  occurrence*  of  throml)o<ie  of  i 
branch  of  the  posterior  cerebral  of  one  hemisphere  and  a  branch  of  the  midJl* 
cerebral  of  the  other.  It  is  in  such  cases  that  the  most  pronounced  instances 
of  apraxia  are  met  with. 

(d)  Internal  Carotid. — The  symptoms  are  variable.  As  is  well  knoTm,  the 
vessel  is  in  a  majority  of  cases  ligated  without  risk.    In  other  instances  tran- 
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ient  hemiplegia  follows;  in  others  again  the  hemiplegia  is  permanent.  These 
iriations  depend  on  the  anastomoses  in  the  circle  of  Willis.  If  these  are 
irge  and  free,  no  paralysis  follows,  hut  in  cases  in  which  the  posterior  com- 
lunicating  and  the  anterior  communicating  vessels  are  small  or  absent  the 
iralysis  may  persist.  In  Xo.  7  of  my  Elwyn  series  of  cases  of  infantile  hemi- 
legia,  the  woman,  aged  twenty  four,  when  six  years  old,  had  the  right  carotid 
gated  for  abscess  following  scarlet  fever,  with  the  result  of  permanent  hemi- 
legia.  Blocking  of  the  internal  carotid  within  the  skull  by  thrombosis  or 
nbolism  is  followed  by  hemiplegia,  coma,  and  usually  death.  The  clot  is 
irely  confined  to  the  carotid  itself,  but  spreads  into  its  branches  and  may 
ivolve  the  ophthalmic  artery. 

(e)  Middle  Cerebral. — This  is  the  vessel  most  commonly  involved,  and,  as 
Iready  mentioned,  if  plugged  before  the  central  arteries  are  given  off,  perma- 
ent  hemiplegia  usually  follows  from  softening  of  the  internal  capsule.  Block- 
ig  of  the  branches  beyond  this  point  may  be  followed  by  hemiplegia,  which 
I  more  likely  to  be  transient,  involves  chiefly  the  arm  and  face,  and  if  the 
»ion  be  on  the  left  side  is  associated  with  aphasia.  There  may  be  plugging 
f  the  individual  branches  passing  to  the  inferior  frontal  (producing  typical 
lotor  aphasia  if  the  disease  be  on  the  left  side),  to  the  anterior  and  posterior 
entral  gyri  (usually  causing  total  hemiplegia),  to  the  supramarginal  and 
Qgular  gyri  (giving  rise,  if  the  thrombosis  be  on  the  left  side,  probably  with- 
at  exception  to  the  so-called  visual  aphasia  (alexia),  usually  also  to  right- 
ded  hemionopsia),  or  to  the  temporal  gyri  (in  which  event  with  left-sided 
irombosis  word-deafness  results). 

(/)  Anterior  Cerebral. — No  symptoms  may  follow,  and  even  when  the 
anches  which  supply  the  paracentral  lobule  and  the  top  of  the  ascending 
nvolutions  are  plugged  the  branches  from  the  middle  cerebral  are  usually 
>le  to  effect  a  collateral  circulation  in  these  parts.  ^Monoplegia  of  the  leg 
ay,  however,  result.  Hebetude  and  dullness  of  intellect  may  occur  with 
letniction  of  the  vessel. 

There  is  unquestionably,  greater  freedom  of  communication  in  the  cortical 
anches  of  the  different  arteries  than  is  usually  admitted,  although  it  is  not 
)68ible,  for  example,  to  inject  the  posterior  cerebral  through  the  middle  cere- 
al, or  the  middle  cerebral  from  the  anterior;  but  the  absence  of  softening 
I  acme  instances  in  which  smaller  branches  are  blocked  shows  how  comi)lete 
iay  be  the  compensation,  probably  ])y  way  of  the  capillaries.  The  dilatation 
f  the  collateral  branches  may  take  place  very  rapidly;  thus  a  patient  with 
hronic  nephritis  died  about  twenty  four  hours  after  the  hemiplegic  attack. 
liere  were  recent  vegetations  on  the  mitral  valve  and  an  embolus  in  the  right 
liddle  cerebral  artery  just  beyond  the  first  two  branches.  The  central  j)ortion 
f  the  hemisphere  was  swollen  and  oodematous.  The  right  anterior  cerebral 
^8  greatly  dilated,  and  by  measurement  its  diameter  was  found  to  be  nearly 
hree  times  that  of  the  left. 

Treatment  of  Cerebral  Hsemorrhage  and  of  Softening. — ^Thc  chief  diffi- 
olty  in  deciding  upon  a  method  of  treatment  is  to  deterniine  whether  the 
fHjplexy  is  due  to  hffmorrha;re  or  to  thrombosis  or  einbolisin.  The  patient 
tould  be  placed  in  ])ed,  with  his  head  moderately  elevated  and  the  neck  free. 
'e  should  Ije  kept  al)S()liit('ly  (juiet.  If  there  are  (lys|)nn'a.  stertor,  and  signs  of 
mechanical  obstruction  to  respiration,  he  should  be  turned  on  his  side,  as  rec- 
66 
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oramended  by  Bowles.  This  procedure  also  lessens  the  liability  to  cong«"?lioii 
of  the  lungs.  If  the  signs  of  intracranial  haemorrhage  an-  certain,  and  if  ibe 
arterial  tension  is  high,  measures  may  Ije  taken  for  its  reduction.  Of  thes^-  ihe 
most  rapid  and  satisfactory  is  venesection,  which  in  many  eases  seems  tu  do 
good.  However,  as  Cushing  has  shown  experimentally,  a  rapid  and  inen^iiig 
rise  of  arterial  tension  usually  indicates  an  endeavor  of  the  vasomotor  c-entrw 
to  counteract  an  increasing  intracranial  pressure,  in  this  case  due  to  a  con- 
tinuing ha?morrhage.  Tlie  indication  under  these  circuni?tanc-os  is  tlie  nlief 
of  the  intracranial  ])res8ure  by  craniotomy  and  removal  of  the  dot,  if  thi?  ii 
possible.  Tliis  is  particularly  applicable  in  subdural  luemorrhage.  l^••^i«7 
and  Spencer  have  recently,  on  experimental  grounds,  reconimeudt'd  the  prw* 
tice,  formerly  employed  empirically,  of  compression  of  the  carotid,  fiariiy- 
larly  in  the  ingravescent  form;  or  even,  in  suitable  cam^s,  pa:^sing  a  VDnvirt 
round  the  vessel.  An  ice-bag  may  be  ])laced  on  the  head  and  hot  bottli-*  t«i  liw 
feet.  The  l)Owels  should  be  freely  opened,  either  by  calomel,  elateriuiii.  >»: 
elaterin.  Counter-irritation  to  the  neck  or  to  the  feet  is  nt>t  nt'cessarv.  lathe- 
terization  of  the  bladder  may  be  necessary,  esj)ecially  if  the  patient  niua.n* 
long  unconscious. 

Special  care  should  be  taken  to  avoid  bed-sores;  and  if  botths  an-  usri 
to  the  feet,  they  should  not  be  too  hot,  since  blisters  may  be  readily  cau?*'i 
by  a  much  lower  temj)erature  than  in  lieallh.  In  the  fever  of  reaction  ai^'iiii' 
may  be  indicated,  but  should  be  cautiously  used.  Stimulants  are  not  nect??-irr. 
unless  the  pulse  l)ecomes  feeble  and  signs  of  colla})se  sujKTvene.  Xo  di^iiiia 
is  to  be  given.  During  recovery  the  patient  should  be  still  kept  entirely  at  nf^, 
even  in  the  mildest  attacks  remaining  in  bed  for  at  least  fourteen  days.  T:.-? 
ice-bag  should  still  be  kei)t  to  the  head.  The  diet  should  lie  light  and  no 
medicine  other  than  some  placebo  should  be  administered,  at  lea>t  durinj  rr 
first  month  after  Mie  haemorrhage.  Attention  should  Ik.*  paid  to  the  im.-i.  a 
occupied  by  the  y  ralyzed  limb  or  limbs,  which  if  swollen  may  \ni  wrai'|iti  in 
cotton  batting  or  llannel. 

The  treat mci it  of  softening  from  thrombosis  or  embolism  is  very  uns-V.- 
factory.  Venesection  is  not  indicated,  as  it  lowers  tlie  tension  and  raih'? 
promotes  clotting.  If,  as  is  often  the  case,  the  heart's  action  is  feolJe  wi 
irregular,  stimulants  and  small  doses  of  digitalis  nuiy  lie  given  with,  if  n^*?- 
sarv,  ether  or  ammonia.  The  bowels  should  be  kept  open,  but  it  is  not  wu 
to  purge  actively,  as  in  ha?morrhage. 

In  the  thrombosis  which  follows  sy])hilitic  disease  of  the  arteries,  and  viiicb 
is  met  with  most  frequently  in  men  between  twenty  and  forty  (in  whom  the 
hemi|)legia  often  sets  in  without  loss  of  consciousness),  the  iodide  of  iNit^isMi:!:: 
should  be  freely  used,  giving  from  *^()  to  :^0  grains  (1.3  to  2  gm.)  three  tinie 
a  day,  or,  if  necessary,  larger  doses.  If  the  syjihilis  has  been  recent,  mercumb 
by  inunction  are  also  indicated,  rractically  these  are  the  only  cases  of  hemr 
jilcgia  in  which  we  see  satisfactory  results  from  treatment. 

Very  little  can  be  done  for  tlie  hemiplegia  which  remains.  The  damar? 
is  too  often  irreparable  and  ))erinanent,  and  it  is  very  impri»bablr  tlint  i"<!'l«' 
of  ])otassium,  or  any  other  remedy,  hastens  in  the  slightest  dei:re«^  Xaliin'^ 
dealing  with  the  blood  clot. 

'I'lie  paralyzed  limbs  may  be  gently  rubbed  once  or  twice  a  day.  an-i  'iJ- 
should  be  systematically  carried  out,  in  order  to  mamtain  the  nutrition  i>f  ^^^ 
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^3S?l^**  and  io  prevoDt,  if  possible,  eontrnetiirps.  The  massage  slioulil  not, 
however;  hp  hegim  until  at  Irast  ten  ilays  after  the  attack.  The  nilihiiifj  slmuld 
l)e  toimrd  the  body,  and  should  not  he  continued  for  more  than  fifteen  minutes 
at  a  time.  After  the  lapse  of  a  fortnight,  or  in  severe  ca^eB  a  month,  the  mus- 
cles may  be  gtimnlated  bv  the  farad ic  current;  faradie  stiuuihition  alternating 
witli  iiiasi^age,  especially  if  applied  to  the  antagonists  of  the  museles  which 
ordinarily  undergo  contracture^  is  of  very  great  service,  even  in  eases  where 
there  can  be  biit  little  hope  of  any  return  of  voluntary  movement.  When  con- 
tractures occur,  cleetricity  properly  applied  at  intervals  may  still  he  of  some 
benefit  along  with  the  passive  movementg  and  frictions,  and  it  has  been  sug- 
gested that  tendon  transplantation,  or  indeed  cross  suture  of  nerves^  may  cause 
Bome  improvement. 

In  a  case  of  complete  hemiplegia  the  friends  should  at  the  outset  he 
frankly  told  that  the  chances  of  full  recovery  are  sliglit.  Power  is  usually  re- 
stored  in  the  leg  sulheient  to  enable  the  patient  to  get  about,  hut  in  the  major- 
ity of  instances  the  finer  inovements  of  the  hand  are  permanently  lost.  The 
general  health  should  he  looked  after,  the  bowels  regulated,  and  the  secretions 
of  the  skin  and  kidneys  kept  active.  In  permanent  heniiplegia  in  persons 
above  the  middle  period  of  life,  more  or  less  mental  weakness  is  apt  to  follow 

tie  attack,  and  the  patient  may  become  irritable  and  emotionaL 

And,  lastly,  when  hemiplegia  has  persisted  for  more  than  three  months  and 
atractures  have  developed,  it  is  the  duty  of  the  physician  to  explain  to  the 

Itient,  or  to  his  friends,  that  the  condition  is  past  relief,  that  medicines  and 
ctricity  will  do  no  good,  and  that  there  is  no  jKJssible  hope  of  cure. 


6.     ANEirRlSM  OF  THE  CEREBRAL  ARTERIES 

Miliary  aneurisms  are  not  included,  but  reference  is  made  only  to  aneurism 
the  larger  branches.  The  condition  is  not  uncommon.  There  were  12 
Istances  in  my  first  800  autopsies  in  Montreal,  This  is  a  considerably  larger 
proportion  than  in  Newton  Pitt's  collection  from  Guy's  Hospital,  10  tiniea  in 
9,000  inspections. 

Etiology.— >f ales  are  more  frequently  afTeeted  than  females.  Of  my  12 
caeee  7  were  males.  The  disease  is  most  common  at  the  middle  period  of  life. 
One  of  my  cases  was  a  lad  of  six.  Pitt  describes  one  at  the  same  age.  The 
diief  causes  are  (a)  endarteritis,  either  simple  or  syphilitic,  which  leads  to 
"Weakness  of  the  wall  and  dilatation  ;  and  (b)  embolism.  These  aneurisms  arc 
often  found  with  endocarditis.  Pitt,  in  his  study  of  the  subject,  couelmles  that 
it  is  exce["tional  to  find  cerebral  aneurism  un associated  with  fungating  endo- 
carditis. The  cmholuR  disappears,  and  dilatation  follows  the  secondary  in- 
flammatory changes  in  the  coats  of  the  vessel. 

Morbid  Anatomy, — The  middle  cerebral  branches  are  most  frer|uently  in- 
rolved.  In  my  12  cases  the  distrilmtion  on  the  arteries  was  as  follows:  Inter- 
ll  carotid,  1 ;  middle  cerebrah  *"» ;  basilar,  3 ;  anterior  communicating,  3.  Ex- 
Bpt  in  one  case  they  were  saecuhir  and  communicated  with  the  lumen  of  the 
el  hy  an  orifice  smaller  than  the  cireumferenec  of  the  sac.  In  the  ITil 
ases  which  make  up  the  statistics  of  Lehert,  Dnrand,  and  Bartholow  the  midd- 
le cerebral  was  involved  in  44.  the  basilar  in  41.  internal  carotid  in  2^.  ante- 
ior  cerebral  in  14,  posterior  communicating  in  8,  anterior  communicating  in  8, 


1004 


DISEx\SES   OF   THE   NERVO 


vertebral  in  7,  posterior  cerebral  in  G,  inferior  ce 
size  of  the  aneurism  varies  from  that  of  a  pea  to 
orrhage  may  be  entirely  meningeal  with  very  s 
substance,  but  the  bleeding  may  be,  as  Coats  ha 
su])stance. 

Symptoms. — The  aneurism  may  attain  com 
symptoms.  In  a  majority  of  tlie  cases  the  first  i 
the  fatal  apoplexy.  Distinct  symj)tom8  are  mos 
rism  of  the  internal  carotid,  which  may  compresi 
missure,  causing  neuritis  or  paralysis  of  the  thir 
audible  on  auscultation  of  the  skull.  Aneurism  i 
to  irritative  and  pressure  symptoms  at  the  bas(»  o 
In  the  remarkable  case  reported  by  Weir  Mitch^ 
compressed  the  chiasma  and  produced  bilateral  \ 

Aneurism  of  the  vertebral  or  of  the  basilar 
the  fifth  to  the  twelfth.     A  large  sac  at  the  ter 
compress  the  third  nerves  or  the  crura. 

The  diagnosis  is,  as  a  rule,  impossible.  The  ] 
tonis  of  tumor,  and  their  rupture  is  usually  fatal. 

7.     ENDARTKBTTTS 

In  no  group  of  vessels  do  we  more  fre(|U(»r 
changes  than  in  those  of  the  circle  of  Willis.    Th< 

Arterio-sclerosis,  producing  localized  or  difTu 
with  the  formation  of  atheromatous  j)atches  or  i 
later  stages,  as  seen  in  elderly  people,  the  arteries 
dilated,  stiff,  or  almost  universally  calcified. 

Syphilitic  Endarteritis. — As  already  m(»ntion< 
ilis,  gummatous  endarteritis  is  specially  prone  t 
It  has  in  itself  no  specific  characters — that  is  to 
sections  to  pick  out  an  endarteritis  syphilitica  f 
obliterans.  On  the  other  hand,  as  already  stat 
is  never  seen  except  in  syphilis. 


8.     THROMBOSIS  OF  THE  CEREBRAL  S 

The  condition  may  be  primary  or  secondary, 
were  among  the  first  to  recognize  the  conilition 

Primary  thrombosis  of  the  sinuses  and  vein 
children,  particularly  during  the  first  six  montl 
ium  with  diarrhn-a.  Gowers  believes  that  it  is 
that  thrombosis  of  the  veins  is  not  an  uncommon  • 

(h)  In  connection  with  chlorosis  and  ana»mia 
siriNs-lhrntnhnsis.  Of  8*?  casts  of  thrombosis  in  c 
and  'V2  in  the  cerei^ral  sinuses.  The  longitudii 
involved.  The  tb  mm  bos  is  is  usually  assoeiated 
other  parts  of  the  body,  and  the  jtatients  die.  as 
weeks,  but  both  Bristowe  and  Buzzard  rej>ort  recc 
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(c)  In  the  terminal  stages  of  cancer,  phthisis,  and  other  chronic  diseases 
fhrombosis  may  gradually  occur  in  the  sinuses  and  cortical  veins.  To  the 
coaguium  developing  in  these  conditions  the  term  marantic  thrombus  is 
applied. 

Secondary  thrombosis  is  much  more  frequent  and  follows  extension  of 
inflammation  from  contiguous  parts  to  the  sinus  wall.  The  common  causes 
are  disease  of  the  internal  ear,  fracture,  compression  of  the  sinuses  by  tumor, 
or  Buppurative  disease  outside  the  skull,  particularly  erysipelas,  carbuncle,  and 
parotitis.  In  secondary  cases  the  lateral  sinus  is  most  frequently  involved. 
Of  57  fatal  cases  in  which  ear  disease  caused  death  with  cerebral  lesions,  there 
were  22  in  which  thrombosis  existed  in  the  lateral  sinuses  (Pitt).  Tubercu- 
lous caries  of  the  temporal  bone  is  often  directly  responsible.  The  thrombus 
may  be  small,  or  may  fill  the  entire  sinus  and  extend  into  the  internal  jugular 
▼ein.  In  more  than  one  half  of  these  instances  the  thrombus  was  suppurat- 
ing. The  disease  spreads  directly  from  the  necrosis  on  the  posterior  wall  of 
the  tympanum.  According  to  Voltolini,  the  inflammation  extends  by  way  of 
the  petroso-mastoid  canal.  It  is  not  so  common  in  disease  of  the  mastoid 
cells. 

Symptoms.  — Primary  thrombosis  of  the  longitudinal  sinus  may  occur  with- 
out exciting  symptoms  and  is  found  accidentally  at  the  post  mortem.  There 
may  be  mental  dullness  with  headaclie.  Convulsions  and  vomiting  may  occur. 
In  other  instances  there  is  nothing  distinctive.  In  the  chlorosis  cases  the  head 
symptoms  have,  as  a  rule,  been  marked.  Ball's  patient  was  dull  and  stupid, 
bad  vomiting,  dilatation  of  tlie  pupils,  and  double  choked  disks.  Slight 
[laresis  of  the  left  side  occurred.  An  interesting  feature  in  this  case  was  the 
levelopment  of  swelling  of  tlie  left  leg.  In  the  cases  reported  by  Andrews, 
[Church,  Tuckwell,  Isanibard  Owen,  and  Wilks  the  patients  had  headache, 
romiting,  and  delirium.  Paralysis  was  not  present.  In  Douglas  Powell's 
mse,  with  similar  symptoms,  there  was  loss  of  power  on  the  left  side. 
Bristowe  reports  a  case  of  great  interest  in  an  ana?mic  girl  of  nine- 
:een,  who  had  convulsions,  drowsiness,  and  vomiting.  Tenderness  and 
iwelling  developed  in  the  position  of  the  riglit  internal  jugular  vein,  and  a 
few  days  later  on  the  op])08ite  side.  The  diagnosis  was  n^ndored  definite 
by  the  occurrence  of  phlebitis  in  the  veins  of  the  right  leg.  The  patient 
recovered. 

The  onset  of  such  symptoms  as  have  been  mentioned  in  an  ana;niic  or 
c;hlorotic  girl  should  lead  to  the  suspicion  of  cerebral  thrombosis.  In  infants 
the  diagnosis  can  rarely  be  made.  Involvement  of  the  cavernous  sinus  may 
cause  oedema  about  the  eyelids  or  prominence  of  the  eyes. 

In  the  secondary  thromhi  the  symptoms  are  commonly  those  of  septi- 
ctemia.  For  instance,  in  over  70  ])er  cent,  of  Pitt's  casrs  the  mode  of  death 
was  by  pulmonary  pya?niia.  This  author  draws  the  following  iuiportant  con- 
clusions: (1)  The  disease  sj)reads  oftener  from  the  posterior  wall  of  the 
middle  ear  than  from  the  mastoid  cells.  (2)  The  otorrluea  is  generally  of 
some  standing,  but  not  always.  (3)  The  onset  is  sudden,  the  chief  symp- 
toms being  pyrexia,  rigors,  pains  in  the  occipital  region  and  in  the  neck, 
associated  with  a  septica^mic  condition.  (4)  Well-marked  optic  neuritis  may 
be  present.  (5)  The  appearance  of  acute  local  })ulmonary  mischief  or  of 
distant  suppuration  is  almost  conclusive  of  thrombosis.     (G)   The  average 
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duration  is  al)out  three  weeks,  and  death  is  genei 
The  chief  points  in  the  diagnosis  may  he  gatiien 

Associated  with  tlironihosis  of  the  lateral  sin 
and  painful  oedema  behind  the  ear  and  in  the 
vein  on  the  diseased  side  may  be  less  distendc 
since  owing  to  the  thrombus  in  the  lateral  sinu 
less  full  than  on  the  normal  side,  and  the  blood 
flow  more  easily  into  it. 

Treatment. — In  nmrantic  individuals  robor 
dicated.  The  position  assumed  in  bed  should 
venous  circulation.  The  clothing  should  not  resi 
be  taken  to  avoid  lending  of  the  neck.  The  int< 
sium  iodide  and  calomel  has  been  recommended 
but  no  treatment  is  likely  to  be  of  any  avail. 

The  secondary  forms,  e6i)ecially  those  followii 
ear,  are  often  amenable  to  oj)eration,  and,  especi 
been  saved  by  surgical  intervention  after  extensii 


9.    HEMIPLEGIA   IX  CHI 

Etiology. — Of  135  eases,  CO  were  in  boys  a 
plegia  occurred  in  79,  left  in  56,  In  15  cases 
congenital. 

In  a  great  majority  the  disease  sets  in  dur 
thus  of  the  total  number  of  cases,  95  were  undc 
year  are  rare,  only  10  in  my  series.  Neither  a 
parents  aj)pears  to  ])lay  an  important  role  in  this 
mal  labor  is  responsible  for  certain  of  the  cases, 
force jis,  'i'rauma.  such  as  falls  or  ])uncturing 
condition  followed  ligation  of  the  common  caroti 

Infectious  diseases.  All  the  authors  lay  s])eci 
19  cases  in  my  M-ries  the  disease  came  on  during] 
cific  fevers.  I  saw  one  case  in  which  during  tl 
vulsions  occurred,  followed  by  hemiplegia.  The 
myelitis  (Ileine-^Iedin  dis«'ase)  is  probably  n 
share  of  the  cases.  In  a  great  majority  the  disc 
in  whii-h  the  child  may  remain  for  several  hours 
the  ])aralysis  is  nutired. 

Morbid  Anatomy. —  In   an  analysis  which  I 
reported  in  tlie  literature,  the  lesions  may  be  groi 

(^0  Kmbolism,  thrombosis,  and  luTmorrliage, 
which  there  was  blocking  of  a  Sylvian  artery,  an 
ing  feature  in  this  group  is  the  advanced  age 
occurred  in  children  over  six  years  old. 

(b)  Atrophy  an<]  sclerosis,  comprising  50  cat 
groups  of  convolutions,  an  entire  lobe,  or  the  whol 
are  usually  closely  adherent  over  the  air<'cte«l  re 
look  normal.  The  convolutions  are  atrophied, 
slronirlv  with  the  iionual  gvri.     The  sclerosis  u\ 
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ani*nii9plii»re,  or  thiTO  mny  he  iHMlular  projeetions— -the  fiypertrophic  aele- 
>8i8.     Snme  of  the  cashes  slinw   ri'iiuirkatik*  ininateral   iitroph}'  of  tbf  liemi- 
e.     In  one  of  my  cases  the  atrophied  hemisphere  weighed   1G9  grams 
id  the  normal  one  653  grains.     The  brain  tisgne  may  b^  a  mere  shell  over 
dilated  ventricle. 

(c)  Porencephahis,  wbieb  wat?  present  in  24  of  the  90  autopsies.  This  terra 
as  applied  by  Heschel  (18fi8)  to  a  loss  of  substance  in  the  form  of  cavities 
tod  cysts  at  the  surface  of  the  brain,  either  opening  into  and  bounded  by  the 
i^chnojd,  and  even  pa^^sing  deeply  into  the  hemisphere,  or  reaching  to  the 
entricle.  In  the  study  by  Audrey  of  103  eat^es  of  porencephahis,  hemiplegia 
as  mentioned  in  68  cases. 

Practically,  then,  in  infantile  hemiplegia  cortical  sclerosis  and  porenceph- 
118  are  the  important  anatomical  conLlitions.  The  primary  change  in  the 
ajority  of  these  cases  is  still  unknown.  Porencephahis  may  result  from  a 
/cfect  in  development  or  from  hauTiorrbage  at  birth.  The  etiology  is  clear  in 
lie  limited  number  of  eases  of  hEemorrhage,  embolism,  and  thrombosis,  but 
tliere  remains  the  large  group  in  which  the  final  cliange  is  sclerosis  and  atro- 
phy. What  is  the  primary  Icf^ion  in  tlu'sc  instances?  The  clinical  history 
ihows  that  in  nearly  all  these  eases  the  onset  is  sudden,  with  convulsions — 
if  ten  with  slight  fever,  8triini|.iel!  believes  that  this  condition  is  due  to  an 
liflammation  of  the  gray  matter — poliencephahtis.  A  certain  number  of  the 
Sases  refiresent  the  cerebral  sporadic  form  of  epidemic  poiio-myeloencc[»baliti8. 
The  clinical  picture  of  eases  deseriljed  in  the  SwediFh  and  other  epidemics  is 
dentical  with  that  with  which  we  are  only  too  familiar  in  this  disease. 

Symptoms.  —  (a)  The  Onset.^ — ^The  disease  may  set  in  suddenly  without 
jpasms  or  loss  of  consciousness.  In  more  than  half  the  cases  the  child  is 
ittacked  with  partial  or  general  cnnvulsions  and  loss  of  consciousness,  which 
nay  last  from  a  few  hours  to  many  days.  This  is  one  of  the  most  striking 
batures  in  the  disease.  Fever  is  usually  present.  The  hemiplegia,  noticed  as 
he  child  recovers  consciousness,  is  generally  complete.  Sometimes  the  paraly- 
sis is  not  complete  at  first,  but  occurs  after  subseriuent  convulsions.  The 
right  side  is  more  frctjuently  afTeeted  than  the  left.    The  face  is  commonly  not 

rvolved, 
(b)   Residual  SyMPTOHs, — In  some  cases  the  paralysis  gradually  disap- 
pt^ars  and  leaves  scarcely  a  trace  as  the  ehild  grows  up.     The  leg,  as  a  rule, 
ecovers  more  rajiidly  and  more  fully  than  the  arm,  and  the  paralysis  may  be 
areely  noticeable.     Tn  a  majority  of  cases,  however,  there  is  a  characteristic 
lemiplegic  gait.     Tlie  paralysis  is  most  marked  in  the  arm,  which  is  usually 
asted ;  the  forearm  is  tlexcd  at  riglit  angles,  the  band  is  Hexed,  and  the  fingers 
ire  contracted,     ^lotion  ruay  be  almost  conifdetely  lost;  in  other  instances  the 
rm  cam  be  lifted  ahnve  the  head.    Late  rigidity,  which  almost  always  develops, 
the  symptom  which  suggested  the  name  hemipUgia  spastica  cerehralis  to 
Heine,  the  orthopa'dic  surgeon,  who  first  accurately  described  these  cases.     It 
is,  however^  not  constant.     The  limbs  may  l*e  i]itite  relaxed  even  years  after 
!he  ons«-H.     The  reflexes  are  usually  increased.    In  several  instances,  however, 
have  known  them  to  he  absent.    Sensation,  as  a  rule,  is  not  disturbed. 
Aphasia  is  a  not  uncommon  sraiptom,  and  occurred  in  16  cases  of  my 


Mental  Defecits. — One  of  the  most  serious  consequences  of  infantile  hemi- 
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plegia  18  the  failure  of  mental  development.  A  considerable  number  «»f  Xh*^ 
cases  drift  into  the  institutions  for  feeble  mindwl  ebiblren.  Three  j.TaJr 
may  be  distinguislied — idiocy,  which  is  most  (M»minon  wben  the  hmiiplfjri 
has  existed  from  l)irth;  imbecility,  which  often  increases  with  the  dtveloi 
ment  of  epilej)sy;  and  feeble  mindedness,  a  retarded  rather  than  an  arre?te 
development. 

Epilepsy. — Of  the  cases  in  my  series,  41  wero  subjects  of  convuMve  k:b 
ures,  one  of  the  most  distressing  sequels  of  the  disease.  The  seizures  iiiay  li 
either  transient  attacks  of  petit  mal,  true  Jacksonian  fits,  liegiuning  in  an 
confined  to  the  affected  side,  or  general  convulsions. 

Post'hemiplegic  Movements, — It  was  in  cases  of  this  sort  that  Wti 
Mitchell  first  descrited  the  ])ost-hemiplegie  movements.  They  are  extremd 
common,  and  were  present  in  34  of  my  series.  There  may  be  either  AvA 
tremor  in  the  affected  muscles,  or  incoordinate  choreiform  movements— tl: 
so-called  post-hemi])legic  chorea — or,  lastly, 

Athetosiif. — In  this  condition,  described  by  Hammond,  there  are  nmari 
able  spasms  of  the  paralyzed  extremities,  chiefly  of  the  fingers  and  toes,  an 
in  rare  instances  of  the  muscles  of  the  mouth.  The  movements  are  invt^lui 
tary  and  somewhat  rhythmical ;  in  the  hand,  movements  of  adduction  or  Mm 
tion  and  of  supination  and  pronation  follow  each  other  in  orderly  seqiunc 
There  may  be  hyperextension  of  the  fingers,  during  which  they  are  sprea 
wide  apart.  This  condition  is  much  more  frequent  in  children  than  in  a<lult 
In  the  latter  it  may  be  combined  with  hemianesthesia,  and  the  lesion  is  d< 
cortical,  but  basic,  in  the  neighborhood  of  the  thalamus.  The  moveinents  ai 
sometimes  increased  by  emotion.    They  usually  persist  during  sleep. 

Treatment. — The  possibility  of  injury  to  the  brain  in  protracted  laW  an 
in  force j)s  cases  should  be  borne  in  mind  by  the  practitioner.  Tiie  forni' 
entails  the  greater  risk.  In  infantile  hemiplegia  the  physician  at  the  out* 
sees  a  case  of  ordinary  convulsions,  perhaps  more  protracted  and  Si.'verc  ths 
usual.  I'hose  should  be  checked  as  rapidly  as  possible  by  the  use  of  tl 
bromides,  the  application  of  cold  or  heat,  and  a  brisk  purge.  During  con\Ti 
sions  chloroform  may  be  administered  with  safety  even  to  the  youngest  oh; 
dren.'  When  the  paralysis  is  established  not  much  can  Ik?  hojKnl  from  nieJ 
cines.  In  only  rare  instances  docs  the  paralysis  entirely  disap{)ear.  When  tl 
recovery  is  partial  the  "residual  paralysis"  is  similar  to  that  seen  in  oth 
lesions  of  the  upper  motor  segnient.  Thus  in  the  lower  extremity  it  is  li 
flexors  of  the  leg  and  the  dorsal  flexors  of  the  foot  which  are  most  ofii-n  [w 
manently  paralyzed  (Wernicke).  The  indications  are  to  favnr  ih»*  nalur 
tendency  to  improve  by  maintaining  the  general  nutrition  <if  tlie  thil<l. 
lessen  the  rigidity  and  contractures  by  mnssage  and  passive  nmtion.  an«l 
necessary  to  correct  deformities  by  mechanical  or  surgical  measun-s.  Mui 
may  be  done  by  careful  manipulation  and  rubbing  and  the  application  of 
proper  apparatus.  In  children  the  ajjhasia  usually  disaj»i)ears.  Tht*  f| 
le))sy  is  a  distressing  and  (»l»stinat(»  svm|»tom,  for  which  a  cure  ran  rarrly  1 
anticipated.  Prolonged  jtcriods  of  (piiescence  are.  however,  not  uncoiimmn.  1 
the  Jacksonian  fits  the  bromides  rarely  do  good,  unless  there  is  much  irritaln 
ity  and  excitement.  Operative  measures  in  favorable  cases  of  this  particuli 
form  of  epilepsy  may  often  prove  beneficial  in  reducing  the  numlicr  and  s^-vfi 
ity  of  the  seizures,  but  it  is  very  unusual  for  them  to  l)e  completely  or  pel 
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aumentiy  checked.  The  liability  to  feeble  mindedness  is  the  most  serious 
3iitlook  in  the  infantile  cerebral  palsies.  In  many  cases  the  damage  is  irrep- 
irable,  and  idiocy  and  imbecility  result.  With  patient  training  and  with 
sare  many  of  the  children  reach  a  fair  measure  of  intelligence  and  self-reliance. 


IV.    TUMOBS,    INFEOTIONS,    OBANTTLOMATA,    AND    CYSTS    OF 

THE  BRAIN 

The  following  are  the  most  common  varieties  of  new  growths  within  the 
nnium: 

Infections  Orannlomata. — (a)  Tubercle,  which  may  form  large  or  small 
irowthfl,  usually  multiple.  Tuberculosis  of  the  glands  or  bones  may  be  co- 
xiatent,  but  the  tuterculous  disease  of  the  brain  may  occur  in  the  absence 
f  other  clinically  recognizable  tuberculous  lesions.  The  disease  is  most  fre- 
aent  early  in  life.  Three-fourths  of  the  cases  occur  under  twenty,  and  one- 
ilf  of  the  patients  are  under  ten  years  of  age  (Gowers).  Of  300  cases  of 
unor  in  persons  under  nineteen  collected  from  various  sources  by  Starr,  152 
ere  tubercle.  The  nodules  are  most  numerous  in  the  cerebellum  and  about 
le  base. 

(6)  Syphiloma  is  most  commonly  found  on  the  cortex  cerebri  or  about  the 
me.  The  tumors  are  superficial,  attached  to  the  arteries  or  the  meninges, 
id  rarely  grow  to  a  large  size,  although  they  may  do  so.  They  may  be 
ultiple.  A  gummatous  meningitis  of  the  base  is  common  and  in  this  process 
le  oculomotor  nerves  are  often  affected.  The  motor  nerves  of  the  eye  are 
irticularly  prone  to  syphilitic  infiltration,  and  ptosis  and  the  ordinary  forms 
?  squint  are  common.  It  is  common  for  the  pituitary  body  to  be  involved  with 
mptoms  suggestive  of  diabetes  insii)idus. 

Tnmon. — (c)  Glioma  and  Neuroglioma. — These  vary  greatly  in  appear- 
ice.  They  may  be  firm  and  hard,  almost  like  an  area  of  sclerosis,  and  are  not 
larply  defined  from  the  surrounding  brain  substance.  They  may  be  soft  and 
!ry  vascular,  and  haemorrhages  are  common.  They  persist  remarkably  for 
any  years.  Klebs  has  called  attention  to  the  occurrence  of  elements  in  them 
3t  unlike  ganglion-cells.  Tumors  of  this  character  may  contain  the  "Spin- 
•n**  or  spider  cells ;  enormous  spindle-shaped  cells  with  single  large  nuclei ; 
slla  like  the  ganglion-cells  of  nerve-centres  with  nuclei  and  one  or  more  proc- 
ees;  and  translucent,  l)and-like  fibres,  tapering  at  each  end,  which  result  from 
vitreous  or  hyaline  transformation  of  the  large  spindle-cells.  A  separate 
rpe  is  also  recognizable,  in  which  the  cells  resemble  the  e])endymal  epitheliuin. 

(d)  Fibrosarcoma  (endothelioma)  occurs  most  commonly  in  the  mem- 
ranes  covering  the  hemispheres  or  brain  stem,  and  for  a  long  time  may  cause 
ajury  by  its  compression  effects  alone.  Tumors  of  this  kind  are  particularly 
ommon  in  the  cerebello-pontine  recess.  Wlu^n  sarcoma  originates  in  the 
rain  Bubstance  it  may  become  one  of  the  largest  and  most  diffusriy  infiltrating 
f  intracranial  growths.  When  meningeal  in  origin,  it  is  the  form  of  tumor 
noBt  amenable  to  surgical  treatment. 

(e)  Carcinoma  not  infretiiiently  is  secondary  to  cancer  in  other  parts.  It 
J  seldom  primary.  Occasionally  cancerous  tumors  have  been  found  in  sym- 
metrical parts  of  the  brain. 
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(/)  Other  varieties  nrciir,  siieh  as  fibroid  ft 
from  the  iiienibranes ;  bony  tunmrs,  whieh  ;rr 
psammona,  eholesteatoina.  and  anprionia.  Fatty 
on  the  c()r])iis  callosinii. 

Cysts. — Tliese  occur  between  the  membranes 
haemorrhage  or  of  softenin^r.  Porcncephahis  is  ; 
or  of  haemorrhage,  or  may  be  due  to  a  devclopmei 
l)K'n  referred  to  in  the  sectitm  on  parasites.  Ai 
that  whicli  follows  severe  injury  to  tlie  skull  i 
undergo  cystic  degeneration.     Dermoid  cyst  has 

Site. — A  majority  of  all  tumors  occur  in  tl 
the  centrum  ovale.  The  cerebellum,  pons,  and  n 
involved.  Glioma  is  more  common  in  the  hemi 
is  usually  single.  Tubercles  are  usually  multi 
carcinoma  are  often  mutiple. 

Symptoms. — Gexkkal. — The  following  are 
ache,  either  dull,  aching,  and  continuous,  or  sha 
It  may  be  diffused  over  the  entire  head ;  someti 
or  front.  When  in  the  back  of  the  head  it 
(especially  in  tumors  in  the  posterior  fossa),  a 
be  accompanied  with  neuralgic  pains  in  the  fao 
be  very  localized  and  associated  with  tenderness  o 

Choked  disk  (oi)tic  neuritis)  occurs  in  four  fi 
It  should  be  looked  for  in  every  patient  preseni 
may  be  present  in  high  degree  without  impairir 
acuity  usually  indicates  that  optic  atrophy  has 
but  occasionally  is  found  in  only  one  eye.  A  gi 
attain  considerable  size  without  ]>r«Hluting  0]>tic 
it  may  occur  with  a  very  small  tumor,  when  il 
cause  internal  hydrocephalus.  J.  A.  Martin,  fnn 
literature  with  reference  to  the  localizing  value 
difference  in  the  amount  of  the  neuritis  in  each 
jirobable  that  the  tumor  is  on  the  side  of  the  mo: 
stant  in  tumors  of  the  (M^rpora  quadrig(»mina.  ]v 
brllar  tiniK^rs.  and  absent  in  nearly  two  thirds 
]»ons,  methilla.  and  of  the  cor])Us  eallosum.  It 
tuberculous  tuuinr:  most  coimimn  in  eases  of  g 

\\\Um  and  Holmes,  who  reported  upon  the 
tumor,  conoludrd  that  the  essential  feature  of  t 
o'deina,  aiiil  in  i\{\  r\v<  »'\arniiird  hi^tolngically 
acute  (I'dcma.  the  origin  of  which  they  attribute 

VniiiifiJii]   is  a    cr»inninn   fuiture  ami,  with 
makes  uj)  the  charact»ris!ic  tliniijil  picture  nf  cm 
])oint  is  the  al-srncr  «.f  d«  tinil.   nlatinn  \n  \\w  m* 
shows   that   tlie  v(»initiiii:  is  irilfp^-ndrnt   t>f  di: 
be  ver}*  obstinate,  ]):iriiri!larly  in  i:ro\vibs  of  the 

(/»*(/•/.';/•  nv  is  oft. 11  an  «Mr:y  symj>t''m.  The 
on  risim,'  sutMi  nly  or  t»n  tuniim:  ijuickly. 

Mental  Di^turlnintc. — The  I'lUimt  may  act  i 
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or  there  may  he  8tii|»nr  and  liertvinrss,  Tlio  patient  iiuiy  iMronie  emotional 
or  sHI}',  or  tlit-^re  an^  nyiiiptoins  Rsemhling  hyi^terin. 

VonvuhioHii,  either  general  and  resembling  true  epilepsy  or  localized  (Jack- 
soiiian)  in  rhnracler*  Seizures  beginning  with  a  gustatory  or  olfactory  aura 
are  particularly  common  with  ttimors  originating  in  the  infundibular  n-gion. 
There  may  be  slowing  of  (he  pidse,  as  in  all  cashes  of  increased  intracranial 
pressure, 

IjOcalizino  Symptoms. — Focal  syraptonis  often  necnr,  hut  it  must  not  l>e 
forgotten  that  these  may  he  indirecihj  pTodnred,  The  jsmalh-r  the  tumor  and 
the  lees  marked  the  general  syniptoms  of  cerebral  comjirepsion  the  more  likely 
is  it  that  any  focal  syruptoms  occurring  are  of  dtrvri  origin, 

(a)  Central  Motor  Area. — The  gymptoms  are  cither  irritative  or  destroc- 
tive  in  character.  Irritation  in  the  lower  third  may  produce  spasm  in  the 
muscles  of  the  face,  in  the  angle  of  the  mouth,  or  in  the  tongue.  The  spasm 
with  tingling  may  he  strictly  limited  to  one  muscle  group  before  extending  to 
others,  and  this  Segum  terms  the  signal  symptom*  The  middle  third  of  the 
motor  area  contains  the  centres  controlling  the  arm,  and  here,  too^  the  spasm 
may  begin  in  the  fingers,  in  the  tlmmb,  in  the  mujicles  of  the  wrist,  or  in  the 
sboulder.  In  the  upper  third  of  the  motor  areas  the  irritation  may  produce 
Bpasm  beginning  in  the  toeSj  in  the  ankles,  or  in  the  muscles  of  tlie  leg.  In 
many  instances  the  patient  can  determine  accurately  the  point  of  origin  of 
the  spasm,  and  there  are  important  sensory  disturbances,  such  as  numbness 
and  tingling,  which  may  Ijc  felt  first  at  the  region  affected. 

In  all  cases  it  is  important  to  determine,  first,  the  point  of  origin,  the 
signal  symptofu:  second,  the  order  or  march  of  the  spasm;  and  third,  the 
fiubseijuent  condition  of  the  parts  iirst  affected,  whether  it  is  a  state  of  paresis 
or  ana?sthesia. 

Destructive  lesions  in  the  motor  zone  cause  jiaralysis,  which  is  often  pre- 
ceded by  local  convulsive  seizures;  there  may  be  a  nmuoplegia,  as  of  the  leg, 
and  convulsive  seizures  in  the  arm,  often  due  to  irritation  in  these  centres. 
Tumors  in  tlie  neighiiorhood  of  the  motor  area  may  cause  localized  spasms  and 
fTibsequently,  as  the  centres  are  invaded  by  the  growth,  paralysis  occurs.  When 
tumors  are  situated  in  the  left  hemisphere  the  speech  mechanism  is  stjit  to  he 
involved  if  the  transverse  temporal  gyrus  or  the  third  frontal  convolution  and 
their  connecting  |)atli  are  implicated. 

(b)  Prefroiikil  Eegion. — Neither  motor  nor  sensory  disturbance  may  be 
present.  The  general  symptoms  are  often  well  marked.  The  most  striking 
feature  of  growths  in  this  region  is  mental  tor]>or  and  gradual  imbecility. 
Particularly  when  the  left  side  is  involved  mental  cbaraettri sties  may  be 
great Iv  altered.  In  its  extension  downward  the  tumor  may  involve  on  t!ie  h'ft 
side  the  lower  frontal  convolution  and  produce  aphasia,  or  in  its  progress 
backward  cause  irritative  or  destructive  lesions  of  the  motor  area.  Exophthah 
■bos  on  the  side  of  the  tumor  may  occur  and  l>e  helpful  in  diagnosis, 

B  (c)  Tumors  in  the  pfirielo-ocelpifai  lohc,  particuhirly  on  the  right  side,  may 
Kow  to  a  large  size  without  causing  any  symptonts.  There  may  be  word- 
iHindnesB  and  mind-blindness  when  the  left  angular  gyTU&  and  its  underlying 

^hite  matter  are  involved,  and  parafihasia.     Astereognosia  may  accompany 

growths  in  the  suprrior  parietal  region* 

(d)   Tumors  of  the  occipital  lobe   produce  bcmianopia,  and   a  bilateral 
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Irfiion  iiiny  prfKlnro  blindnpsi?,    Tiimorg  in  thig  ro^on  on  the  ^r^ 

mjiy  he  asu^orialt^fl   witli  \VMrtl-Ulin<ln»'.<8  and  inm<l-bliDdneiis.     In 

tiinior  a  careful  i^t^idy  should  be  marie  nf  Ihe  fields  of  virion,     li  n  ti> 

the  lateral  heniianopia  there  may  be  remarkable  visual  hallaciiiiii.  .1%  .iHti  a 

tumors  of  the  left  oceipita!  lobe  diseoeiation  of  the  color  eense  ami  miliilitf 

to  find  the  proper  colors  of  varions  objects  presented. 

(e)  Tumors  in  the  temporal  lobe  may  attain  a  large  eize  without  ; 
ing  symptoms.     In  their  growth  they  involve  the  lower  motor  eeQtr«&   Oi 
the  left  side  involvement  of  the  transverse  temporal  gyri  (auditorr  wai»im| 
may  lie  associated  with  word-deafness. 

(/)  Tumors  growing  in  ihe  neighborliood  of  the  basal  ganglia  prodav 
hemiplegia  from  involvement  of  the  internal  capsule.  Linoit^^d  irrtivthi  i» 
oitlier  the  nucleus  cauilatus  or  the  nucleus  lentiforrais  of  the  corpus  stnttiui 
do  not  necessarily  cause  paralysis.  Tumors  in  the  thalamus  opticta#  wit 
also,  wlien  small,  cause  no  symptoms,  but,  increasing,  they  may  in  vol  w  ^ 
fibres  of  the  sensory  portion  of  the  internal  capsule,  producing  hennaoopt 
and  sometimes  heiuiamcstliesia.  Growths  in  this  situation  are  apt  to  mm 
early  optic  neuritis,  and,  grow^ing  into  the  third  ventricle,  may  caufv  a  fr 
Icntion  of  the  lateral  ventricles.  What  has  been  termed  the  thalamic  sjudrow 
may  be  present — hemianicsthesia  to  pain,  touch  and  temperature,  vith  tk 
loBs  of  deep  senBibility.  With  this  there  may  be  a  very  remarkable  tJF*' 
pain,  involving  the  hand  and  arm  and  the  foot  and  leg,  on  the  affected  sA 
a  sense  of  burning  discomfort  rather  than  sharp  patn.  Ataxic  fti*tun«  iif 
usually  present  and  astercognosis.  Motor  hemiplegia  may  be  present,  tti 
it  is  unaccompanied  by  contmeturcg  (Dana). 

fSrowtliB  in  the  mrpora  quadrigemina  are  rarely  limited,  but  moM  «•* 
monly  involve  the  crura  cereliri  as  well.    Ocular  s^Tuptonm  are  mark'  '     "^ 
\m\n\  retlex  is  lost  and  there  is  nystagmus.    In  the  gradual  growth  \ 
nerve  is  involved  as  it  passes  throu^rfi  the  eriis,  in  which  caw  there  will  » 
ociilo^motor  paralysis  on  one  side  an<l  hemiplegia  on  the  otlh'r,  a  eoiubjoiddi 
almost  characteristic  of  unilateral  disease  of  the  cms, 

{g)  Tumors  of  the  pun^  and  meduUa,  The  symptoms  are  cbicflt  tlu* 
of  pressure  upon  ilie  nrrvrs  emerging  in  this  region.  In  disease  of  the  |)flfi» 
the  nerves  may  be  involved  alone  or  with  the  pyramidal  tract  Of  5?  am 
analyzed  by  Mary  Putnam  Jacolji,  there  were  13  in  wliicli  the  cerebral  Dfli» 
were  involved  alone,  13  in  wiiich  the  limbs  were  affected,  and  ^G  in  whici 
there  were  heniipleLna  and  involvement  of  the  nerves.  Twenty-two  of  the  Uttff 
had  what  is  known  as  alternate  paralysis — 1.  e.,  involvement  of  the  ncrm  « 
one  side  and  of  the  limbs  on  the  opposite  side.  In  4  cases  there  werr  no  ni*i* 
Bymptoms.    In  tuberculosis  (or  syphilis)  a  growth  at  the  ir  "  '  '-'W 

aspects  of  the  crus  nuiy  cause  paralysis  of  the  tliird  nerve  on  .  \d 

t!ie  face,  tongue,  ami  liujbs  on  the  opposite  side  (sv-ndrome  of  WetifT).  1 
tumor  growing  in  the  lower  part  of  the  pons  usually  involves  thr  sixth  a«ili 
producing  internal  strabismns,  the  seventh  nerve,  proilucing  facial  picaljiik 
and  the  auditory  nerve,  causing  deafness.  Conjugate  deviation  uf  tW  17* 
to  the  side  opposite  that  on  which  there  is  facial  paralysis  also  oeciin^  Wte 
the  motor  cerebral  nerves  are  involved  the  paralyses  are  of  the  peripbcnl 
ty^pe  flower  segment  paralyses). 

TuBiors  of  the  medulla  may  involve  the  cerebral  Qerrea  alone  or  cntf 
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the  fevers  there  may  be  more  extensive  regionp,  involving 
Th\<  31  rut 0  lispmorrhapie  polieiicephjilitis  siiptTior 
H    [111   •  sscntial  lesion  in  infantile  hemiplegia,  and 
>f  the  cases  represent  the  jiporadie  form   (core- 
disease).     Localizing  8ynij>toms  arc  nsually 
^^  ^  in  the  severity  of  the  general  infection, 

nies  the  meningitis  in  cerel>ro-spinal 

^^  ^^  m  chorea  insanico?,  in  the  maniacal 

c  BO-called  cerebral  forms  of  the  nialig- 

congcsted,  moist,  and  swollen,  and  with 

will  probably  show  changes  which  may 


very  definite.     In  severe  formB  tliey  are  those  of 

At  eases  have  been  mistaken  for  typhoid  fever.     The 

jn  an  individual  apparently  healthy.     Other  eases  have 

iviilesccnce  from  the  fevers,  jmrticnlarly  inflnenza.     One  of 

t  asrs  followed  mumps.    The  general  symptoms  are  those  which 

I    severe  acute  atfections  of  the  brain — headache,  Bomnolence, 

irnim,  vomiting,  etc.     ^I1ie  local  symptom  a  are  very  varied,  depend- 

.  the  extent  of  the  legions,  and  may  be  irritative  or  paralytic.     Fsually 

c*i  within  a  few  weeks,  eases  may  drag  on  for  weeks  or  months  and  recover, 

enerally  with  paralysis. 

2.     AB8CES8   OF    TUB]    BRAIN 

Definition.^ — Purulent  encephalitis   with  aljaeess   formation   the   result   of 

infection  bv  mien^-organisms. 

Etiology. — ^Supiniration  of  the  brain  substance  is  rarely  if  ever  primary, 

l>ut  results,  as  a  ruk\  from  extension  of  intlammation  frnm  neigh iioring  parts 
ar  infection  from  a  distance  through  the  blood,  Tiie  fpiestion  of  iiiiopathic 
Lvrain  abscesB  need  scarcely  be  considered,  though  occasionally  instances  occur 

bin  which  it  is  extremely  dittieidt  to  assign  a  cause.    There  are  three  important 

(etiological  factors. 

(a)  Trauma.  Falls  yjHjn  the  head  or  blows,  with  or  without  abrasion  of 
the  gkin.    More  commonly  it  follows  fracture  or  punctured  wounds.     In  this 

I  j^oup  meningitis  is  frcrpiently  associated  with  the  abseess.  As  Bergmaim  says, 
simple  tnuima  or  concussion  can  never  produce  abscess  hut  organisms  may 
enter  through  a  laceration  of  the  Imse  opening  one  of  tlic  many  simiaes, 

(6)  By  far  tlie  most  important  infective  foci  are  those  which  arise  in 
dirtct  exiension  from  disease  of  the  middle  far,  of  the  mastoid  cells,  or  of  the 
frontal  atnti^es.  From  tlie  roof  of  the  mastoid  antrum  the  iDfection  readily 
]»asses  to  the  sigmoid  sinus  and  induces  an  iiifcdive  thrombnsis.  Tn  other 
instaJiees  the  dura  becomes  involved,  and  a  subdural  aliseess  is  formed,  which 

fmiy  readily  involve  the  arachnoid  or  the  pia  mater.  In  anotlier  group  the 
inflammation  extends  along  the  lymph  spoees,  or  the  thrombosed  veins,  into 
the  sub.«tanee  of  tlu'  brain  and  causes  su]i|uiration.  Maeewen  thinks  that  with- 
out loeal  areas  of  meningitis  the  infeetive  agents  may  be  carried  thrf>ugh  the 
Ivmph  and  blood  channels  into  the  cerebral  substance.     InftT-tion  which  ex- 
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I  more  commonly  it  is  due  to  coma  in  consequence  of  gradual  incn?a>e  in  ib« 

I  intracranial  pressure. 

*j  Treatment. — (a)   Medical. — A  Wasscrmann  test  of  the  bloo<l  and  (*re- 

t  brospinal  fluid  should  always  be  made  before  antiluetic  measun*  are  in*ii- 

\  tuted.     It  must  not  be  overlooked  that  vigorous  treatment  with  pota>«ium 

\  iodide  often  causes  a  temporary  amelioration  of  pressure  symptoms  due  to  i 

f.  ^dioma,  so  tliat  the  therapeutic  test  is  not  entirely  a  de|>endal)le  one.     If  ^vphil:* 

is  proved  the  iodide  of  potassium  and  mercurj'  should  be  given.    Salvarsan  is 

r  sometimes  given  in  repeated  small  doses.    Nowhere  do  we  see  more  brilliant 

i  therapeutical  effects  than  in  certain  cases  of  cerel)ral  gummata.    The  iodide 

i  should  be  given  in  increasing  doses.    In  tuberculous  tumors  the  outlook  islri* 

^  favorable,  though  instances  of  cure  are  reported,  and  there  is  post  mortem 

"1  evidence  to  show  that  the  solitary  tuberculous  tumors  may  undergo  chan.je* 

V-  and  become  obsolete.    A  general  tonic  treatment  is  indicated  in  thcsie  ca*^. 

\]  The  headache  usually  demands  prompt  treatment.     The  iodide  of  pota.«:cin 

in  full  doses  sometimes  gives  marked  relief.     An  ice-cap  for  the  head  or,  in 

the  occipital  headache,  the  aj)plication  of  the  Pacjuelin  cautery  may  be  tnetl 

;  The  bromides  are  not  of  much  use  in  the  headache  from  this  cause,  and.  i- 

'  the  last  resort,  morphia  must  be  given.     For  the  convulsions  bromide  of 

potassium  is  of  little  service. 

{h)  Surgical. — Scores  of  tumors  of  the  brain  have  now  \HH'n  ?ucce*.«fuliT 
removed.  Though  the  percentage  of  cases  in  which  total  enucleation  \^  ps- 
sible  is  doubtless  small,  yet  in  all  cases  marked  amelioration  of  the  pn.*«iire 
symptoms  is  possible  by  modern  surgical  measures.  It  is  important  that  thej 
should  be  instituted  early,  even  in  the  absence  of  localizing  synipt<>nis.  f-r 
the  sake  of  preserving  vision.  "I'he  most  a(lvantagi.M)us  castas  are  the  hMJilizr*! 
:  fibromata  and  sarcomata  growing  from  the  dura  and  only  c^unpn'ssin;:  th^ 

brain  substance.  Of  late  years  there  have  been  numerous  siic<:essfiil  ojHTaii'D' 
witli  removal  of  growths  from  the  cerelK'llum  and  cerehelh>-|K»ntint.*  r^i-x^. 
The  safety  with  which  tlie  exploratory  openkion  can  be  made  warrants  it  in  til 
doubtful  cases.  For  two  objects  the  so-called  decompression  ojx^nition  mij 
be  performed,  to  relieve  the  headache,  which  it  sometimes  does  promptly  ini 
permanently,  and  to  save  sight.  It  is  now  very  generally  ])ractised  by  ?ur- 
geons,  and  the  reduction  of  the  greatly  increased  intracranial  pressure  miv 
cause  the  choked  disk  to  subside  and  the  risk  of  subsequent  atrophy  is  much 
diminished. 

V.    INFLAMMATION   OF   THE   BRAIN 

1.     ACUTK   ENCEPHALITIS 

A  focal  or  diffuse  inflammation  of  the  brain  sul)stance,  usually  of  the  paj 
mntter  (polienceplialitis),  is  met  with  {«)  as  a  nsult  of  trauma;  (fc)  in  cer- 
tain intoxications,  alcolicd,  food  ]joisoning,  and  gas  ])oisoning;  (c)  follow- 
ing iho  acute  infections;  and  (//)  as  one  of  the  varieties  of  the  poliomyel"- 
enccphnlitis  (Ileine-Mcdin  disiasc).  'I'he  anatomical  features  are  tlmsiof  an 
acut(^  ha'niorrlingic  ])oli('n(M'plialitis,  corresponding  in  histological  detail?  *:t- 
acute  polio-myelitis.  Focal  forms  are  seen  in  ulcerative  endocarditis,  in  whii'h 
the  gray  matter  may  pri'senl  de('|ily  ha-niorrhagic  areas,  firmer  than  lk»  tur- 
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rounding  tissue.    Tii  the  fevers  there  niny  lie  more  extensive  regions,  involving 
two  or  three  eonvohitions.     This  acute  hannoiThiifiic  pnliencephalitis  Bupprior 
is  thought  by  Striiiiipi4l  to  he  tlie  esj^ential  lesion  in  infantile  hemiplegia,  and 
it  geenis  (irohahje  that  nmny  of  the  eases  represent  the  sporadic  fonii   (cere- 
bral variety  of  the  Heine-Medin  disease)*     Localizing  symptoms  are  usually 
present*  though  they  nray  he  obscured  in  the  severity  of  the  general  infect ir>n. 
The  most  typical  encefifialitis  accompanies  the  meningitis  in  cerehro-spiual 
fever. 
-      In  acute  mania,  in  delirium  tremens,  in  chorea  insaniens,  in  tlte  maniacal 
nrm  of  exophthalmic  goitre,  and  in  the  so-called  cerebral  forme  of  the  malig- 
Bunt  fevers  the  gray  cortex  is  deeply  cougestcil,  moist,  and  s\v<3llcn,  and  with 
Bie  recint  finer  methods  of  res^eareh  \vill  probably  show  changes  which  may 
He  classed  as  encephalitis. 

r  The  iitjmptoms  are  not  very  definite.  In  severe  forms  they  are  those  of 
an  acute  infection;  Bon^e  cases  have  l>een  mistaken  for  typlioid  fever.  The 
onset  may  he  abrupt  in  an  inrli vidua!  a]>parently  healthy.  Other  cases  liave 
occurred  in  the  convalescence  from  the  fevers,  particularly  iniliienza.  One  of 
J.  J.  Putnam's  cases  followed  nnimj)S,  The  general  gymptonis  are  those  which 
accompany  all  severe  acute  affections  of  the  brain — head  ache,  somnolence, 
coma,  delirium,  vomiting,  etc.  The  local  symptoms  are  very  varied,  de[ lend- 
ing an  the  extent  of  the  lesions,  and  may  he  irritative  or  paralytic.  Usually 
fatal  within  a  few  weeks,  cases  may  drag  on  for  weeks  or  months  and  recover, 
generally  with  paralysis. 

t  Definition.^ — Purulent  encephalitis 
feet  ion  by  uiiero-orgaiiisms. 
Etiologpy. — Suppuration  of  the  brain  siilistanec  is  rarely  if  ever  primary, 
it  results,  as  a  rule^  from  extension  of  inflammation  froiri  neighboring  parts 
or  infection  from  a  distance  through  the  blood »  The  question  of  idiopathic 
brain  abscess  need  searcely  he  eojisidered,  though  occasionally  instances  occur 
in  which  it  is  extreuicly  dirticult  to  assign  a  cause,  Tliere  ore  three  important 
etiological  factors. 

(a)  Trauma.  Falls  upon  the  head  or  Idows.  witli  or  without  abrasion  of 
the  skin,  More  commonly  it  follows  fracture  or  punctured  wounds.  In  this 
group  meningitis  is  fretiuently  associated  with  the  abscess.  As  Bergmann  says, 
sinif^le  trauma  or  coucussion  can  never  produce  abscess  but  organisms  may 
enter  through  a  laceration  of  the  base  opening  one  of  the  many  sinnsos, 

(6)    By  far  the  most  important  infective  foci  are  those  which  arise  in 

direct  exiension  from  disease  of  the  mid  die  c/jf,  of  the  mas  f  aid  cells ,  or  of  the 

Mronial  iiintL^ies,     From  the  roof  of  the  mastoi<l  antrum  the  infection  readily 

Misses  to  the  sigmoid  sinus  and  induces  an  infective  thrombosis.     In  other 

^■Btanees  the  dura  becomes  involved,  and  a  subdural  abscess  is  fonned,  which 

I7>ay  readily  involve  the  arachnoid  or  the  pia  mater.     In  another  group  the 

Jnflarnmatioti  extends  ah>ug  the  lymph  spaces,  or  the  thrombosed  veins,  into 

'  substance  of  the  brain  and  causes  supjiu ration.    Maeewen  thinks  that  with- 

loca!  areas  of  meningitis  the  infeetive  agents  may  be  carried  thrrmgh  the 

iph  and  blood  channels  into  the  cerebral  substance.     Infection  which  ex- 
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I  tends  from  the  roof  of  Ww  tympanic  cavity  is  niogt  likely  to  l»c  foUcmfd ' 
abscess  in  the  tcnijioral  IoIm?,  wliile  inft-ction  extending  from  the  maitoid  < 
I  causes  most  frcf|oently  sinus  throniljosiia  and  ecrehellar  abscess. 

(c)  hi  septic  processes.  Abscess  of  the  brain  is  not  often  found  in  jrjr^ 
[  mia.  In  ulcerative  endocarditis  multiple  foci  of  suppuration  are  commoiL 
Localized  bone  disease  and  suppuration  in  the  liver  are  occasional  cauaei.  Cer- 
tain inflammations  in  the  lun^s^  particularly  bronchiectasis,  as  already  Tef erred 
to  in  connection  with  Schbrstein^s  researches,  may  he  followed  bv  abeeeH.  It 
is  an  occasional  comjdication  of  empyema.  Abscess  of  the  brain  may  foUai 
the  specific  fevers.  Bristowe  has  called  attention  to  its  occurrence  aa  aM^ 
of  influenza.  The  largest  number  of  cases  occur  between  the  twentieth  toj 
fortieth  years,  and  the  condition  is  more  fre(|Ut'nt  in  men  than  in  womoi 
Holt  has  collected  25  cases  in  children  under  five  years  of  age,  the  chief  cans 
of  which  were  otitis  media  and  trauma. 

Morbid  Anatomy.— The  aliscess  may  he  solitary  or  multiple,  diffuse  or  cir- 
cumscribed. Practically  any  one  of  the  ditferent  varieties  of  pyogenic  h•^ 
tcria  may  be  concerned.  'J'he  bacteriological  examination  often  shows  a  mil- 
ture  of  different  varieties.  Occasionally  cultures  are  sterile,  owing  to  im& 
of  the  bacteria.  In  the  acute,  rapidly  fatal  cases  following  injury  the  supfno^ 
tion  is  not  limited;  but  in  long  standing  cases  the  abscess  la  incloaed  ia I 
definite  capsule,  which  may  have  a  thickness  of  from  2  to  5  mm,  Tbe  |0 
varies  much  in  appearance,  depending  upon  the  age  of  the  abscess*  In  i 
cases  it  may  he  nuxed  with  redrlish  debris  and  softened  brain  matter,  tet : 
the  solitary  encapsulated  abscesb  the  pus  is  distinctive,  having  a  greenish  tat," 
an  acid  reaction,  and  a  peculiar  odor,  sometimes  like  that  of  snlpbttnltf 
hydrogen.  The  brain  substance  surrounding  the  abscess  is  usually  asdcoiM 
and  infiltrated.  The  size  varies  from  that  of  a  walnut  to  that  of  a  lup 
orange.  There  are  cases  on  record  in  which  the  cavity  has  occupied  the  pt^ 
portion  of  a  hemisphere.  Multiple  abscesses  are  usually  small.  In  i&isti 
of  all  cases  the  abscess  is  solitary.  Suppuration  occurs  most  frequently  tB< 
cerebrum,  and  the  temporal  lobe  is  more  often  involved  than  other  parts,  ni 
always  on  the  side  of  the  ear  disease.  The  cerelM»Ilum  is  the  nerl 
mon  seat,  particularly  in  connection  with  ear  disease. 

Symptoms. — Following  injury  or  operation  the  disease  mar  nm 
course,  with  fever,  headache,  delirium,  vomiting,  and  rigors.  The 
are  those  of  suppurative  meningo-enccjjhalitis,  and  it  may  be  wy  difficadlti 
determine,  unless  tliere  are  localizing  symptoms,  whether  there  is  fHaHy  «^ 
puration  in  the  brain  substance.  In  t!ie  cases  following  ear  di^eaae  tlie  «ywp^ 
toms  may  at  first  be  those  of  meningeal  irritation.  There  may  be  irrit 
restlessness,  severe  headache,  and  aggravated  earache.  Other  striking 
tome,  particularly  in  the  more  prolonged  cases,  are  drowsiness,  slow 
tinn,  vomiting,  and  optic  neuritis.  In  the  chronic  form  of  brain  abscCMvfciA 
may  follow  injury,  otorrha?a,  or  local  lung  trouble,  there  may  bt  a  lita* 
period  ranging  from  one  or  two  weeks  to  several  months,  or  cwn  a  year  « 
more.  In  the  *'silent"  regions,  wdien  the  abscess  l)ecomes  encapaolatri  tkift 
may  be  no  symptoms  whatever  during  the  latent  period.  During  aU  tUt  tte 
the  patient  may  he  under  careful  observation  and  no  suspicion  be  aro»ri  ■ 
the  existence  of  suppuration.  Then  severe  headache,  vomiting,  and  femr^ 
in»  perhaps  with  a  chill.     So,  too,  after  a  blow  upon  the  head  or  a  fractal* 
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■the  syfiipUmis  of  the  lesion  iiirtv  *ie  tnmisiii'nt,  and  iiiontliH  afterward  cerebral 
■ri^Tiiptonis  of  the  most  aggravated  eliaracter  may  develop. 

The  loealization  of  the  lesion  is  often  difficult.  If  Bitiiated  in  or  near 
the  motor  region  there  may  he  eonviilsions  or  paralysis,  and  it  is  to  he  remem- 
■bered  that  an  abscess  in  the  temporal  lohe  may  compress  the  lower  part  of  the 
■^^re-central  convolution  and  prorluce  parahf^ie  of  the  arm  and  face,  and  on  the 
Ipft  ^ide  cause  aphasia.  A  large  al>sceFs  may  exhi  in  the  frontal  lolie  without 
I'Causing  paralysis,  hut  in  these  cases  there  is  almost  always  some  mental  dull- 
ness. In  the  temporal  !obe,  the  common  seat,  there  may  he  no  focalizing 
symptoms.  So  also  in  the  jmrieto-occipital  region;  though  here  early  exam- 
ination may  Irad  to  the  detection  of  hemianopia.  In  ahseesa  of  the  cerebellum 
vomiting  is  eorumon.  If  the  middle  lohe  is  affected  there  nmy  he  staggering 
— cerebellar  incoordination.    Localizing  symptoms  in  the  pons  and  other  pari^ 

fre  Ft  ill  more  nncertain. 
Diagnosis. — ^In  Ihe  iiciite  cases  there  is  rarely  any  doubt.    A  consideration 
of  possible  etiological  factors  is  of  the  highest  importance.     The  history  of 
injury    followed   by   fever,   nuirked   eerebnil   symptoms,   the   onset   of   rigors, 
clelirinm,  and   perhaps  paralysis,   make   the   diagnosis  certain.     In   chronic 
ear  disease,  such  cerobra!  symptoms  as  drowsiness  and  torpor,  with  irrt^gular 
fever,  supervening  upon  the  cessation  of  a  discharge,  should  excite  the  sus- 
l^cion  of  abscess.     Cases  in  which  suppurative  processes  exist  in  the  orbit, 
■ose,  or  naso-pharynx,  or  in  whicli  there  has  been  subcutaneous  phlegmon  of 
Hie  head  or  neck,  a  parotitis,  a  facial  erysipelas,  or  tuberculous  or  syphilitic 
msease  of  the  bones  of  the  skull,  should  be  carefully  watched,  and  immediately 
Invest igated    should    cerebral   symptoms   apfK^ar.     It    is   particularly    in    the 
chronit  cases  that  difficulties  arise.     The  symptoms  resemble  those  of  tumor 

if  the  brain ;  indeed,  they  are  those  of  tumor  jjIus  fever.     Clioked  disk,  how- 
rer,  so  commonly  associated  with  tumor,  is  very  frequently  absent  in  abscess 
f  the  brain.     In  a  patient  with  a  history  of  trauma  or  with  hxalized  lung 
r  pleural  trouble,  who  for  weeks  or  months  has  had  slight  headache  or  dizzi- 
ness, the  onset  of  a  rapid  fever,  especially  if  it  be  intermittent  and  associated 
frith  rigors*  intense  headache,  and  vomiting,  points  strongly  to  abscess.     The 
u!se  rate  in  eases  of  cerebral  abscess  is  usually  accelerated,  but  cases  are  not 
rare  in  wdiich  it  is  slowed.     Macewen  lays  stress  upon  the  value  of  percussion 
-0f  the  skull  as  an  aid  in  diagnosis.     The  note,  which  is  uniforndy  dull,  he- 
ponies  much  more  resonant  wdien  the  lateral  ventricles  are  distended  in  cere* 
oellar  abscess,  and  in  conditions  in  which  tlie  venie  Galeni  are  comirressed. 

It  is  not  always  easy  tj  determine  whether  the  meninges  are  involved  with 
the  abscess,  (if ten  in  ear  disease  the  condition  is  that  of  meniugo-encepha- 
litis.  Sometimes  in  ai«sociation  with  acute  ear  disease  the  symjjtoms  may 
simulate  closely  cerebriil  meningitis  or  even  abscess.  Indeed,  (lOwers  states 
that  not  only  may  these  general  symptomB  be  produced  by  ear  disease,  but 
even  distinct  optic  neuritis. 

Treatment.  ^ — A  remarkable  advance  has  been  made  of  late  years  in  dealing 

with  these  cases,  owing  to  the  impunity  with  which  the  brain  can  be  explored. 

In  ear  disease  free  discharge  of  the  intlammatory  jjroducts  should  be  promoted 

id  careful  disinfection  practiced.     The  treatment  of  injuries  am!  fractures 

roes  within  tbe  sco|>e  of  the  surgeon.     The  acute  symptoms,  suidi  as  fever, 

adache,  and  delirium,  must  be  treated  by  rest,  an  ice-cap,  and,  if  necessary, 
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lot!al  depletiuji.  In  all  tuses,  wbeu  a  reasonable  suspicion  i^xists  of  the  <fficl^ 
renee  of  ab&c-ese,  the  brain  sbould  be  explored.  The  cases  following  ear  da- 
ease,  in  which  the  sujipuration  is  in  the  tein|K>ral  lolie  or  in  the  cerfbdlim, 
offer  the  most  favorable  chances  of  recovery.  The  localization  can  rtrdj  be 
niade  accurately  in  these  cases,  and  the  operator  must  be  guided  mure  by  f^Oh 
cral  anatomical  and  pathological  knowledge.  In  cases  of  injury  the  trrpUai 
phould  he  applied  over  the  seat  of  the  blow  or  the  fracture.  In  ear  Astm 
the  suppuration  is  most  frequent  in  the  temporal  lobe  or  in  the  cerebeUnBi 
and  the  operatiou  should  be  perfonucfl  at  the  points  most  aceesMble  to  tber 
regions.  Crowe's  discovery  of  the  secretion  of  hexaniethylenamiDe  islo  thr 
ccrehro-spinal  fluid  suggests  its  administration  in  every  caee  in  whieb 
geal  infection  h  threatened  or  has  occurred. 


VI.     HYDROCEPHALUS 

Definition.— A  condition,  congenital  or  acquired,  in  which  there  if  a  gr«< 
accumulation  of  fluid  within  the  ventricleB  of  the  brain* 

The  term  hydroceplialus  has  also  been  applied  to  the  collection  of  tud 
l>etween  the  cortex  of  the  hraiu  and  the  skull,  knowrn  in  this  situttioB  tf 
hlfdrocephalus  extenius  or  hiftirorephalui)  ex  vacuo,  a  condition  comiiios  ffl 
case?^  of  atrophy  of  the  brain  substance,  met  with  in  old  age,  after  hgofi' 
rhages*  softenings,  or  scleroses,  in  lingering  and  cachectic  dif^eases*  ai  cBBC. 
chronic  nephritis,  chronic  alcoholism,  and  souie times  in  rickets.  Dcctiiflniflj 
the  disease  is  caused  by  meningeal  cysts.  A  true  dropsy,  however,  of  the  tnc^ 
noid  sac  probably  does  not  occur. 

The  cases  may  be  divided  into  three  groups — idiopathic  intenifl]  hjJi^ 
ceplialus  (serous  meningitis),  congenital  or  infantile,  and  secondanr  or  i^ 
quired. 

Serous  HeningitiB  (Quincke)  {Idiopathic  Internal  Hydrocfphulm:  it' 
gio-neurotic  HtfdrQcephalus). — This  remarkable  form,  described  by  Qaiaekf* 
is  very  important,  since  a  knowledge  of  the  condition  may  explain  very  ift«" 
alous  and  puzzling  cases.  It  is  an  cfjendyniitis  causing  a  serous  effusion  into 
the  ventricles,  with  distention  and  pressure  effects.  It  may  be  compared  to  ik 
serous  exudates  in  the  pleura  or  in  synovial  membranes.  It  is  not  oftiiB 
that  the  process  is  inflamniatoryj  and  Quincke  likens  it  to  the  angio*iieiir0Ci> 
cedema  of  the  i?kin.  In  very  acute  cases  the  ependyma  may  be  smooth  IBJ 
natural  looking;  in  more  chronic  cases  it  may  be  thickened  am]  soddriL  TV 
exudate  does  not  dilTer  from  the  normal,  and  if  on  lumbar  puncture  a  fltiiitf 
removed  of  a  specific  gravity  above  1.009,  w  ith  albumin  above  two  Uniht  ptf 
cent.,  the  condition  is  more  likely  to  be  hydrocephalus  from  staais.  mcooisij 
to  tumor,  etc. 

Botli  chihlren  and  adults  are  affected,  the  latter  more  frequently.  laAf 
acute  form  the  condition  is  mistaken  for  tuberculoug  or  purulent  mejiiik|iti^ 
There  arc  headache,  retraction  of  the  neck,  and  signs  of  increased  intracnaiil 
pressure,  choked  disks,  slow  pulse,  etc.  Fever  is  usually  abf^eot,  but  1  h*^ 
seen  one  case  with  recurring  paroxysms  of  fever,  and  Morton  Pnttrt  hi* 
described  a  similar  one.  In  both  the  exudate  was  clear  and  the  epend)iui  «^ 
acutely  inflamed.     Quincke  has  reported  cases  of  recovery.     Id  the  thnmi 
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arm  the  symptoms  are  those  of  tumor — general,  such  as  headache,  slight  fever, 
amnolence,  and  delirium ;  and  local,  as  exophthalmos,  optic  neuritis,  spasms, 
ad  rigidity  of  muscles  and  paralysis  of  the  cerebral  nerves.  Remarkable  ex- 
cerbations  occur,  and  the  symptoms  vary  in  intensity  from  day  to  day. 
tecovery  may  follow  after  an  illness  of  many  weeks,  and  some  of  the  re- 
orted  cases  of  disappearance  of  all  symptoms  of  brain  tumor  belong  in  this 
itegory. 

Congenital  Hydrocephalus. — ^The  enlarged  head  may  obstruct  labor;  more 
requently  the  condition  is  noticed  some  time  after  birth.  The  cause  is  un- 
nown.    It  has  occurred  in  several  members  of  the  same  family. 

The  anatomical  condition  in  these  cases  offers  no  clew  to  the  nature  of 
de  trouble.  The  lateral  ventricles  are  enormously  distended,  but  the  epen- 
yma  is  usually  clear,  sometimes  a  little  thickened  and  granular,  and  the  veins 
irge.  The  choroid  plexuses  are  vascular,  sometimes  sclerotic,  but  often  nat- 
ral  looking.  The  third  ventricle  is  enlarged,  the  aqueduct  of  Sylvius  dilated, 
nd  the  fourth  ventricle  may  be  distended.  The  quantity  of  fluid  may  reach 
everal  litres.  It  is  limpid  and  contains  a  trace  of  albumin  and  salts.  The 
hanges  in  consequence  of  this  enormous  ventricular  distention  are  remarkable. 
Tie  cerebral  cortex  is  greatly  stretched,  and  over  the  middle  region  the  thick- 
tess  may  amount  to  no  more  than  a  few  millimetres  without  a  trace  of  the 
ulci  or  convolutions.  The  basal  ganglia  are  flattened.  The  skull  enlarges, 
nd  the  circumference  of  the  head  of  a  child  of  three  or  four  years  may  reach 
5  or  even  30  inches.  The  sutures  widen.  Wormian  bones  develop  in  them, 
nd  the  bones  of  the  cranium  become  exceedingly  thin.  The  veins  are  marked 
eneath  the  skin.  A  fluctuation  wave  may  sometimes  be  obtained,  and 
•'isher's  brain  murmur  may  be  heard.  The  orbital  plates  of  the  frontal  bone 
re  depressed,  causing  exophthalmos,  so  that  the  eyeballs  can  not  be  covered 
y  the  eyelids.  The  small  size  of  the  face,  widening  somewhat  above,  is  strik- 
Dg  in  comparison  with  the  enormously  expanded  skull. 

Convulsions  may  occur.  The  reflexes  are  increased,  the  child  learns  to 
rall^  late,  and  ultimately  in  severe  cases  the  legs  become  feeble  ond  sometimes 
paatic.  Sensation  is  much  less  affected  than  motility.  Choked  disk  is  not 
incommon.  The  mental  condition  is  variable;  the  child  may  be  bright,  but, 
18  a  rule,  there  is  some  grade  of  imbecility.  The  congenital  cases  usually  die 
rithin  the  first  four  or  five  years.  The  process  may  be  arrested  and  the 
latient  may  reach  adult  life.  Cases  of  this  sort  are  not  very  uncommon. 
Sven  when  extreme,  the  mental  faculties  may  be  retained,  as  in  Bright's  cele- 
brated patient.  Cardinal,  who  lived  to  the  age  of  twenty-nine,  and  whose  head 
ras  translucent  when  the  sun  was  shining  behind  him.  Care  must  l>e  taken 
lot  to  mistake  the  rachitic  head  for  hydrocephalus. 

Acquired  Chronic  Hydrocephalus. — This  is  stated  to  bo  occasionally  pri- 
nary  (idiopathic) — that  is  to  say,  it  comes  on  spontaneously  in  tlie  adult 
rithout  observable  lesion.  Dean  Swift  is  said  to  have  died  of  hydrocephalus, 
rat  this  seems  very  unlikely.  It  is  based  upon  the  statement  that  "he  (Mr. 
I¥hiteway)  opened  the  skull  and  found  much  water  in  the  brain,"  a  condition 
lo  doubt  of  hydrocephalus  ex  vacuo,  due  to  the  wasting  associated  with  his 
}rolonged  illness  and  paralysis.  In  nearly  all  cases  there  is  either  a  tumor  at 
the  base  of  the  brain  or  in  the  third  ventricle,  which  compresses  the  vena; 
Gtaleni.    The  passage  from  the  third  to  the  fourth  ventricle  may  be  closed. 
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either  by  a  tumor  or  by  parasites.  More  rarely  the  foramen  of  Magoidie, 
through  which  the  ventricles  communicate  with  the  cerebro-epinal  meninges, 
becomes  closed  by  meningitis.  Chronic  inflammations  of  the  ependyma  maj 
in  similar  fashion  block  the  foramina  of  exit  of  the  ventricnlar  fluid.  There 
may  be  unilateral  hydrocephalus  from  closure  of  one  of  the  foramina  of  Monro. 
In  cerebro-spinal  fever,  particularly  in  the  sporadic  form,  the  foramina  of 
exit  of  the  fluid  may  be  occluded,  with  great  distention  of  the  ventricks. 
These  conditions,  occurring  in  adults,  may  produce  the  most  extreme  hydro- 
cephalus without  any  enlargement  of  the  head.  Even  when  the  tumor  begitt 
early  in  life  there  may  be  no  expansion  of  the  skull.  In  the  case  of  a  girl 
aged  sixteen,  blind  from  her  third  year,  the  head  was  not  unusually  large, 
the  ventricles  were  enormously  distended,  and  in  the  Rolandic  region  the  brain 
substance  was  only  5  mm.  in  thickness.  A  tumor  occupied  the  third  ventricle. 
In  a  case  of  cholesteatoma  of  the  floor  of  the  third  ventricle,  in  which  the 
symptoms  persisted  at  intervals  for  eight  or  nine  years,  the  ventricles  iwe 
enormously  distended  without  enlargement  of  the  skull.  In  other  instanca 
the  sutures  separate  and  the  head  gradually  enlarges. 

The  symptoms  of  hydrocephalus  in  the  adult  are  curiously  variable,  h 
the  flrst  case  mentioned  there  were  early  headaches  and  gradual  blindness; 
then  a  prolonged  period  in  which  she  was  able  to  attend  to  her  studies.  Head- 
aches again  supervened,  the  gait  became  irregular  and  somewhat  ataxic 
Death  occurred  suddenly.  In  the  other  case  there  were  prolonged  attacks  of 
coma  with  a  slow  pulse,  and  on  one  occasion  the  patient  remained  unconsdoot 
for  more  than  three  months.  Gradually  progressing  optic  neuritis  without 
focalizing  symptoms,  headache,  and  attacks  of  somnolence  or  coma  are  fog- 
gestive  symptoms.  These  cases  of  acquired  chronic  hydrocephalus  can  not 
be  certainly  diagnosed  during  life,  though  in  certain  instances  the  conditioB 
may  be  suspected.    They  simulate  tumor  very  closely. 

Treatment. — Very  little  can  be  done  to  relieve  hydrocephalus.  Medicines 
are  powerless  to  cause  the  absorption  of  the  fluid.  In  the  meningitis  serosi 
Quincke  advises  the  use  of  mercury.  Many  operative  procedures  have  been 
devised,  tapping  of  the  ventricles,  lumbar  puncture,  making  communications 
between  the  ventricles  and  the  subarachnoid  spaces,  into  the  extracranial  tis- 
sues, or  into  the  retro-peritoneal  tissues  and  through  the  body  of  the  fifth 
lumbar  vertebra ;  and  Gushing  has  practiced  an  anastomosis  by  means  of  a 
transplanted  vein  between  the  external  jugular  and  the  subdural  space.  Bri- 
mann  claims  beneficial  results  from  puncture  of  the  corpus  callosum. 


F.    DISEASES  OF  THE  PERIPHERAL  NERVES 

I.    NEUBinS 

{Inflammaiion  of  the  Bundles  of  Nerve  Fibres) 

Neuritis  may  be  localized  in  a  single  ner^•e,  or  general,  involving  a  hrp 
number  of  nerves,  in  which  case  it  is  usually  known  as  multiple  neuriiis  or 
polyneuritis. 

Etiology. — Localized  neuritis  arises  from  (a)  cold,  which  is  a  very  ft*- 
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cause,  ae,  for  example,  in  the  facial  nerve.  TMs  is  sometimes  kisown 
rheumatic  oeuritis.  (b)  Traumatism — ^^wounds,  blows,  direct  pressure  on 
!ie  nerves,  the  tearing  and  stretching  which  follow  a  dislocation  or  a  frac- 
ire,  and  the  hyjiodermic  injection  of  ether.  Under  this  section  come  also 
the  professional  palsies^  due  to  pressure  in  the  exercise  of  certain  occupations, 
(c)  Extension  of  inflammation  from  neighboring  parts,  as  in  a  neuritis  of  the 
facial  nerve  due  to  caries  in  the  temporal  hone,  or  in  that  met  with  in  syphi- 
itic  disease  of  the  l>ones,  disease  of  the  joints,  and  occasionally  in  tumors. 
MuUiplr  ueuriiis  has  a  very  complex  etiology,  the  causes  of  which  may 
classitied  as  follows:  (a)  The  poisons  of  infections  diseases,  as  in  leprosy, 
liphtheria,  typhoid  fever,  small-pox,  scarlet  fever,  and  occasionally  in  other 
forms;  (b)  the  organic  poisons,  com]>rising  the  diffusible  stimulants,  such 
as  alcohol  and  ether,  bieul[jliide  of  carbon  and  naphtha,  and  the  metallic 
bodies,  snch  as  lead,  arsenic,  and  mercur}^;  (c)  cachectic  conditions,  such  as 
occur  in  anamiia,  cancer,  tuberculosis,  or  marasmus  from  any  cause;  (d)  the 
endemic  neiiritis  or  beri-l>eri;  and  {e)  lastly,  there  are  cases  in  which  none 
of  these  factors  prevail,  but  the  disease  sets  in  suddenly  after  overexertion  or 
exposure  to  cold. 

Morbid  Anatomy. — In  neuritis  due  to  the  extension  of  inflammation  the 
jierve  is  usually  swollen^  infiltrated,  and  red  in  color.    The  inflammation  may 
lie  chiefly  perineural  or  it  may  pass  into  the  deeper  portion — iniersiiiial  neu- 
rit is^in  which  form  there  is  an  accumulation  of  lymphoid  elements  between 
the  nerve  bundles.    The  nerve  fibres  themselves  may  not  appear  involved,  but 
there  is  an  increase  in  the  nuclei  of  the  sheatli  of  Schwann. '   The  myelin  is 
fragmented,  the  nuclei  of  the  internodal  cells  are  swollen,  and  the  axis-cylin- 
ders present  varicosities  or  undergo  granular  degeneration.     I^ltimately  the 
toerve  fibres  may  Ite  completely  destroyed  and  replaced  by  a  fibrous  connective 
rlissue  in  which  mucli  fat  is  sometimes  deposited— the  lipomutous  neuritis  of 
Leyden. 

r  In  other  instances  the  condition  is  termed  parencJnjmatous  neuritis,  in 
piFhieh  the  changes  are  like  those  met  with  in  the  secfmdary  or  Wallerian 
degeneration,  which  follows  when  tlie  nerve  fibre  is  cut  otf  from  the  cell  body 
of  the  neurone  to  which  it  Udongs.  The  medullary  substance  and  the  axis- 
cylinders  are  chiefly  involved,  the  interstitial  tissue  being  but  little  altered  or 
only  afTected  secondarily.  The  muscles  connected  w^ith  the  degenerated  nerves 
usually  show  marked  atrophic  changes,  and  in  some  instances  the  change  in 
the  nerve  sheath  appears  to  extend  directly  to  the  interstitial  tissue  of  the 
I  muscles— the  neuritis  fascians  of  Eichhorst. 

I  Symptoma,— ^LocAUZKD  Nbi'iutir, — As  a  rule,  the  constitutional  disturb- 
ances  are  sltgbt*  The  most  important  symptom  is  imln  of  a  boring  or  stahldng 
character,  usually  felt  in  the  course  of  the  nerve  and  in  tlie  parts  to  which  it  is 
distributed.  The  nerve  itself  is  sensitive  to  pressure,  probably,  as  Weir  Mitchell 
suggests,  owing  to  the  irritation  of  its  nervi  nervorum.  The  skin  may  be 
slightly  reddened  or  even  cedematous  over  the  scat  of  the  inflammation. 
Mitchell  has  described  increase  in  the  temperature  and  sweating  in  the  alfected 
region,  and  such  atrophic  disturbances  as  effusion  into  the  joints  and  herpes. 
The  fund  ion  uf  the  muscle  to  which  the  nerve  fibres  are  distributed  is  im- 
ired,  uioUon  is  jminfuh  and  there  njay  be  twitchings  or  contract  ions.  The 
ictile  sensation  f»f  the  juirt  may  he  somewliat  deadened,  even  when  the  puin 
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is  greatly  increased.  In  the  more  chronic  cases  of  local  neuritis,  ^mih,  fo 
instance,  as  follow  the  dislocation  of  the  humerus,  the  localized  pain,  which 
at  iirst  may  be  eevere,  ^adually  disappears,  though  eome  eensitivenctt  of  the 
brachial  plexuB  may  persist  for  a  long  time,  and  the  nerve  cords  may  be  lA 
to  be  swollen  and  lirm.  The  pain  is  variable — sometimes  intense  and  diiltmw 
ing;  at  others  not  causing  much  inconvenience.  Numbness  and  formiGtboi 
may  l)e  present  and  the  tactile  sensation  may  be  greatly  impaired.  The : 
disturbances  are  marked.  Ultimately  there  is  extreme  atrophy  of  the  : 
Contractures  may  occur  in  the  fmgers.  The  skin  may  be  reddened  or  ^1<*it, 
the  subcutaneous  tissue  crdcmatous,  and  the  nutrition  of  the  naiU  may  ht 
defective.  In  the  rheumatic  neuritis  sulx;utaneouB  fibroid  nodules  nmj  d^ 
velop. 

A  neuritis  limited  at  first  to  a  peripheral  nerve  may  extend  upwtrf— 
the  so-called  ascending  or  migratory  neuritis — and  involve  the  larger  tarn 
trunks,  or  even  reach  the  spinal  cord,  causing  subacute  myelitis  (Gowers). 
The  condition  is  rarely  seen  in  the  neuritis  from  cold,  or  in  that  which  fol- 
lows fevers;  but  it  occurs  most  frequently  in  traumatic  neuritis. 

J,  K.  Miteh*4t  iti  \m  monograph  on  injuries  of  nerves,  cf^nchidcfi  th^t  Ik 
larger  nerve  trunks  are  most  sii8cei)tible,  and  that  the  neuritis  may  spreid 
either  up  or  down,  the  former  Ix'ing  the  most  common.  The  paralysis  6«€^* 
ary  to  visceral  disease,  as  of  the  bladder,  may  be  due  to  an  ascending  neuritk 
The  inflammation  may  extend  to  the  nerves  of  the  other  side,  either  throu^ 
the  spinal  cord  or  its  membranes,  or  without  any  involvement  of  the  nme 
centres,  the  so-called  sympathetic  neuritis.  The  electrical  changes  in  loctliiri 
neuritis  vary  a  great  deal,  depending  upon  the  extent  to  w^hich  the  nenrt  ii 
injured.  The  lesion  may  he  so  slight  that  the  nerve  and  the  muscles  to  whid 
it  is  distrilnited  nuiy  react  normally  to  both  currents ;  or  it  may  be  90  ktiI* 
that  the  typical  reaction  of  degeneration  develops  within  a  few  day^^ — i.  e, 
the  nerve  does  not  respond  to  stinmlation  by  either  current^  while  the  muadt 
reacts  only  to  the  galvanic  current  and  in  a  |>eculiar  manner.  The  contiadka 
caused  u  slow  and  hiKy.  instead  of  sliarp  and  quick  as  in  the  normal  ibbh 
cle,  and  the  AC  contraction  is  usually  stronger  than  the  KC  contnt'tiflit 
BetTveen  tliese  two  extremes  there  are  many  different  grades,  and  a  dfl^ 
ful  electrical  exannnation  is  most  important  as  an  aid  to  diagnosii  d^^| 
prognosis. 

The  duration  varies  from  a  few  days  to  weeks  or  months.  A  slight  lrt»» 
matie  neuritis  may  pass  off  in  a  day  or  two,  while  the  severer  easegi,  «ucli  tf 
follow  unreduced  dislocation  of  the  humerus  nia^^  persist  for  months  or  ncttr 
be  completely  relieved. 

Multiple  NEruiTis. — ^The  following  are  the  most  important  groapi  tS 
cases : 

(a)  Acute  Febrih  PoIifneuntis,~The  attack  follows  expc^yre  to  coM  If 
overexertion,  or,  in  some  instances,  comes  on  spontaneously.    The  -  ^ 

hies  that  of  an  acute  infectious  disease.     There  may  te  a  definite  -i^ 

in  the  back  and  limbs  or  joints,  so  that  the  case  may  be  thought  lo  tie  rbfth 
matic  fever.  The  temperature  rises  raj»idly  and  may  n*ach  103®  or  104*  F. 
There  are  headacbc.  loss  of  appetite,  and  the  general  symptoms  of  aeati  la* 
fection.  Ilie  limbs  and  back  ache.  Intense  pain  in  the  nerves,  hofreviT,  » 
by  no  means  constant.     Tingling  and  formication  are  felt  in  tlie  fingvr^  t^i 
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i,  and  there  is  iuercased  sDnsitiveness  of  the  nerve  trunks  or  of  the  entire 
Loss  of  muscular  power,  first  marked,  perhaps,  in  the  legs,  gradually 
comes  on  and  extendi  with  the  features  of  an  aseending  paralysis.     In  other 
oasee  the  paralysis  bep;ins  in  the  arms.     The  extensors  of  the  wrists  and  the 
flexors  of  the  ankles  are  early  affected,  so  that  there  it?  foot  and  wrist  drop. 
Tn   severe  cases  there  is  genera!  loss  of  muscular  power,  prodoeing  a  fiabby 
paralysis,  which  may  extend  to  the  muscles  of  the  face  and  to  the  intercostals, 
and    respiration  may  be  carried  on  by  the  diaphragm  alone.     The  muscles 
soften  and  waste  rapidly.    There  nmy  be  only  hyperfesthesia  with  soreness  and 
stiffness  of  the  limbs;  in  some  cases,  increased  sensitiveness  with  anaesthesia; 
in  other  instances  the  sensory  disturbances  are  slight.    The  Argjdl-Robertson 
pupil  may  be  present  and  the  pupils  may  be  unerjiial.     Involvement  of  the 
cranial  nerves  is  rare,  but  the  oculo-niotor,  the  facial,  and  the  fifth  have  been 
involved.     The  vagus  may  be  attacked  and  the  quickening  of  the  pulse  is 
usually  attributed  to  this  cause.     Involvement  of  the  bladder  and  rectum  is 
rare,  but  it  does  occur  in  undoubted  cases  and  does  not  necessarily  mean  in- 
volvement of  the  cord.     The  clinical  picture  is  not  to  be  distinguished,  in 
many  cases,  from  Landry's  paralysis;  in  others,  from  the  subacute  myelitis 
of  Duchenne. 

The  course  is  variable.  In  the  most  intense  forms  the  patient  may  die  in 
a  week  or  ten  tlays,  with  involvement  of  the  respiratory  muscles  or  from 
paralysis  of  the  heart.  As  a  rule,  in  cases  of  moderate  severity,  after  persist- 
ing for  five  or  six  weeks,  the  condition  remains  stationary  and  then  slow 
improvement  begins.  The  paralysis  in  some  nmscles  may  persist  for  many 
months  and  contractures  may  occur  from  shortening  of  the  muscles,  but  even 
when  this  occurs  the  outlook  is.  as  a  rule,  good,  although  the  paralysis  may 
have  lasted  for  a  year  or  mtjre. 

■  (b)   Recurrinff  ^fu!fipifi  Nmriii^^^VndeT  the  term  poiynenritis  rerurrens 

Mary  Sherwood  has  dt^scrihed  from  Eichborst's  clinic  2  cases  in  adults — ^in 
one  case  involving  the  nerves  of  the  right  arm,  in  the  other  both  legs.  In 
one  patient  there  were  three  attacks,  in  the  other  two,  the  distribution  in  the 

I  various  attacks  being  identical, 
(r)  Ak'ohoUc  Neuritis. — This,  perhaps  the  most  important  form  of  mul- 
tiple neuritis,  was  graphically  described  in  18*^'^  by  James  Jackson,  Sr.,  of 
Boston.  Wilks  recognized  it  as  alcoholic  paraplegia,  but  the  starting  point 
of  the  recent  researches  on  the  disease  dates  from  the  observations  of  Dumenil, 
of  Rouen.  It  occurs  most  frei^uently  in  women,  particularly  in  steady,  quiet 
tipplers.  Its  appearance  may  be  the  first  revelation  to  the  physician  or  to  the 
family  of  habits  df  secret  drinking.  The  onset  is  usually  gradual,  and  may 
be  preceded  for  weeks  or  months  hy  neuralgic  pains  and  tingling  in  the  feet 
and  hands.  Convulsions  are  not  uncommon.  Fever  is  rare.  The  paralysis 
gradually  sets  in,  at  first  in  the  feet  and  legs,  and  then  in  the  hands  and  fore- 
arms. The  extensors  are  affected  more  thau  the  flexors,  so  that  there  is  wrist- 
drop and  foot-drop.  The  paralysis  may  be  thus  limited  and  not  extend  higher 
in  the  limhs.  In  other  instances  there  is  paraplegia  alone,  w^hile  in  the  most 
extreme  cases  all  the  extremities  are  involved.  Tn  rare  instances  the  facial 
muscles  and  the  sphincters  are  also  atTccted.  The  sensory  symptoms  are  very 
variable.  There  are  cases  in  which  there  are  numbness  and  tingling  only, 
without  great  pain.     In  other  cases  there  are  severe  burning  or  boring  pains. 
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the  nerve  trunks  are  sensitive,  and  the  nuiecles  «re  sore  wlien  grik£{)ed.  The 
bands  and  fret  are  frequently  swollen  and  eongested,  particularly  when  held 
down  for  a  few  moments.     The  cutaneous  reflexes,  b&  a  rule,  are  pwarneiJ 

■  The  deep  reflexes  are  usually  lost* 
The  course  of  these  alcoholic  cases  is,  ae  a  rule,  favorable,  and  •(ter 
Bistin»(  for  week^  or  months  iniprovenient  gradually  begins,  the  niUi^'W  : 
tlieir  power,  and  even  in  tlie  most  desperate  eases  recovery  may  follow, 

■  extensors  of  the  feet  may  remain  paralyzed  for  some  time,  and  givr  \n  tlie 
patient  a  distinctive  walk,  the  8o-eiilled  steppage  gait,  rharacteristic  of  p 
ripheral  neuritis.  It  is  sometimes  known  as  the  pseudo*tal>etic  gait,  altliongii 
in  reality  it  could  not  w^ell  he  mistaken  for  tlie  gait  of  ataxia.  The  foot  l» 
thrown  forcil)ly  forward,  the  toe  lifted  high  in  the  air  &n  as  not  to  tnp  yp»o  it  i 
The  entire  foot  is  slapped  upon  the  ground  as  a  flail.  It  is  an  awkward,  HniiiijH 

Igait,  and  gives  the  patient  the  appearance  of  constantly  stepping  over  obtftifl 
cles.  Among  the  most  striking  features  of  alcoholic  neuritis  are  the  meftolj 
Byiuptom^,     Ddirium  is  common^  and  there  may  be  haUucinations  with  «• 

ttravagant  ideas,  reeendding  sojuewlint  those  of  general  paralysis.     In  muc. 
cases  the  picture  is  that  of  ordinary  delirium  tremens,  but  the  most  jiecula 
and  almost  characteristic  menial  dii^ordur  is  that  so  well  deecnb^Hl  by  WdKi 
which  the  patient  loses  ali  apiueciatiou  of  time  and  plac*e,  and  de^crdiei  wiflfl 
circumstantial  details  long  journeys  which,  he  says,  he  has  recently  taken,  «r 
telis  of  persons  whom  he  has  Just  seen.     This  is  the   so-called  Korsak^fi 
S}Ti  drome. 

(d)  Multiple  Ncuriih  in  the  Itifeciinui<  Z>i.y*«Arx. — Tiiis  has  been  tliwdy 
referred  to,  particularly  in  diphtheria,  in  which  it  is  most  eommoa.  Thi 
peripheral  natnrc  of  the  lesion  in  the&e  instances  has  been  sboim  by  poi 
mortem  examination.  The  outlook  is  usually  favorable  and,  except  ia  dipb* 
theria,  fatal  cases  are  uneuiumon.  Multiple  neuritis  in  tnberculogii,  diahetcK. 
and  sy[>hilis  is  of  the  same  nature,  being  probably  due  to  toxic  matcriiii 
abeorhed  into  tlie  blood. 

(e)  The  Metaltic  Poisom, — Xenritis  from  arsenic  may  foUow:  (I)  IW 
medicinal  use  particularly  of  Fowler's  solution.  I  bavt*  re|iortcd  a  cut  4 
Hodgkin's  disease  in  which  general  neuritis  was  caused  by  3  J  ^  U  ^t  ^ 
Bohition,  Id  chorea  a  good  many  cases  have  lx»en  reported,  Cliaii^  in  tk 
nails  are  not  uncoiimuui,  chiefly  the  transverse  ridging.  In  one  ewe  in  iij 
ward^,  of  a  young  woman  who  lied  taken  rouglj-on-rats»  there  were  itHMifaUi 
white  linesr— the  leueonvchia — running  across  the  nails,  without  any  §ffod 
ridging.  C  J.  Aldrich  finds  that  this  is  not  uncommon  in  chronic  trmkil 
poisoning.  (2)  The  accidental  contamination  of  food  or  drink.  Chrome  w^ 
low  may  be  used  to  color  cakes,  as  in  the  cases  recorded  by  D*  I).  SItrat 
A  remarkable  epidemic  of  neuritis  occurred  in  the  Midland  Counties  of  E^ 
land,  which  was  traced  to  the  use  of  beer  containing  small  qnantitiee  of 
arsenic,  a  contamination  from  the  sulphuric  acid  used  in  making  ghicaK. 
Reynolds,  who  studied  these  cases,  believes  that  most  of  the  instanoi  rf 
neuritis  in  drinkers  are  arsenical,  but  admits  that  the  alight  caaei  My  ht 
due  to  the  alcohol  itself.  Pigmentation  of  the  skin  is  an  important  &t»* 
guisltiug  sign.  The  general  features  have  been  peferrcd  to  under  araemctl 
poisoning.  Lead  k  a  niuch  more  frequent  cause.  Neuritis  has  follow 
use  of  mercurial  inunctions.    Zinc  is  a  rare  cauBC.     I  gaw  a  caR-  with 
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Iniith  which  followed  the  use  of  two  ^aine  cjf  the  sulpho-carbolate  taken  daily 
or  three  yeare.  Tea,  coffee,  and  tohaeco  are  iiientioneil  aB  rare  caiisci** 
(/)  Eiidfmic  nruritis,  beri-ben.  has  lieen  eonsidered  elsewhere, 
Ak-Esthesia  Paililysis. — Here  perlxapB  may  mot^t  appropriately  be  con- 
idered  the  forms  of  paralysis;  following  the  use  of  anjeethetics,  or  of  too 
ing*eontinoed  compression  during  opera Hons.  Much  has  heen  written  in  the 
i&t  few  yeaf!^  upon  this  jiuljjeet.    There  are  two  i^roiips  of  cases: 

(a)  During  an  o}>eration  the  nerves  may  l>e  compressed,  either  tlie  braehial 
lexus  by  the  liiinierus  uv  tlie  museulo-sjjiral  liv  the  table.  The  pressure  most 
requently  ocenrn  when  the  arm  is  elevated  alongside  the  head,  as  in  laparot- 
my  tkine  in  the  Trenflelenlmrg  position,  or  helrl  out  from  the  body,  as  in 
reast  amputations.  Instanees  <>f  paralysis  of  the  eniral  nerves  by  leg-holders 
re  also  reported.  The  too  lirm  ajjplication  of  a  tourniquet  may  be  followed 
a  severe  paralysis. 

(6)  FaralvE^is  from  cerebral  lefiions  during  etherization.  In  one  of  (tar- 
rices'  cases  paralysis  followed  the  operation,  and  at  the  autopsy^  seven  weeks 
ater,  softening  of  the  brain  was  found.  Apoplexy  or  e?n holism  may  oceur 
iuring  anaesthesia.  In  Montreal  a  cataract  operation  was  performed  on  an 
Id  man.  He  did  not  recover  from  the  anaesthetic ;  I  found  post  mortem  a 
rehral  haemorrhage,  A  man  was  admitted  to  tbe  Philadelphia  Hospital, 
►nipletely  comatose^  who  on  the  previous  day  had  Ixsen  given  ether  for  a 
inor  operation.  He  never  reeovered  eonseiou.*ness,  but  remained  deeply  eom- 
oee,  with  great  muscular  relaxation,  low  temperature.  97.5"*,  and  noisy 
lespirations;  he  died  two  days  later.  There  was,  unfortunately,  no  autopsy. 
Epileptic  convulsions  may  oceur  during  the  anaesthesia,  and  may  even  prove 
itaL  The  possibility  has  to  l>e  considered  of  paralysis  from  loss  of  blood  in 
irolonged  operations,  t bough  I  have  no  [personal  knowledge  of  any  such  eases. 
And,  lastly,  a  paralysis  might  result  from  the  toxic  effects  of  tbe  ether  in 
a  very  protracted  administration. 

Biagnosis.  ^The  electrica!  condition  in  multiple  neuritis  is  thus  deseribed 
by  Allen  Starr:  "The  exeital)ility  is  very  rapidly  and  markedly  changed;  but 
the  conditions  which  have  l>een  observed  are  quite  various.  SometimeB  there 
is  a  simple  diminution  of  excitability,  and  then  a  very  strong  faradic  or  gal- 
vanic current  is  needed  to  produce  contractions.  Frequently  all  faradic  ex- 
citability is  lost  and  then  the  muscles  contract  to  a  galvanic  current  only. 
In  this  condition  it  may  require  a  very  strong  galvanic  current  to  produce 
contraction,  and  thus  far  it  is  (juite  pathognomonic  of  neuritis.  For  in  au- 
terior  polio-myelitis,  where  the  muscles  respond  to  galvanism  only,  it  does  not 
require  a  strong  current  to  cause  a  motion  until  some  months  after  the 
invasiem. 

"The  action  of  the  different  poles  is  not  uniform.  In  many  cases  the  con- 
traction of  the  muscle  when  stimulated  with  tbe  positive  pole  is  greater  than 
when  stimulated  with  the  negative  pole,  and  the  contractions  may  ho  sluggish. 
Then  the  reaction  of  degeneration  is  present.  But  in  some  eases  the  normal 
condition  is  found  and  tbe  negative  pole  produces  stronger  contractions  than 
the  positive  pole.  A  loss  of  faradic  irritability  and  a  marked  decrease  in  the 
galvanic  irritability  of  the  tuusele  and  nerve  are  tberefore  important  8ym|>- 
toms  of  midtjple  neuritis/' 

There  is  rarely  any  dii7icuUy  in  distinguishing  the  alcohol  cases.     The 
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combination  nf  wrist  and  foot  drop  with  congestion  of  the  hanck  and  feet, 
and  the  |jeruliar  delirium  already  referred  to,  are  qiiit^  c ha ract eristic.  "Hie 
rapidly  advancing  ea^s  with  paralysis  of  all  extremities,  often  reachm^  to 
the  face  and  involving  the  sphincters,  are  more  commonly  regarded  u  of 
spinal  origin,  but  the  general  opinion  seemB  to  point  strongly  to  the  fact  tbft 
all  siicli  cat?e8  are  peripberah  The  less  acute  cages,  in  which  the  pamlmi 
gradually  involves  the  legs  and  arms  with  rapid  wasting,  simulate  clo^lj  ukd 
are  usually  confounded  with  the  subacute  atrophic  spinal  paralysis  of  Do- 
chenne.  The  diagnosis  from  locomotor  ataxia  is  rarely  ditficult.  The  sitppap 
gait  is  entirely  dilTerent  from  that  of  talws.  There  is  rarely  positive  incf^ 
dination.  The  patient  can  nsually  stand  well  with  the  eyes  closed.  Foot-^^H 
is  not  common  in  locomotor  ataxia.  The  lightning  pain?  are  absent  and  tflif 
are  nsually  no  pupillary  symptoms.  The  etiology,  too,  is  of  moment  Tb 
patient  is  recovering  from  a  jiaralysis  which  has  been  more  extensive,  or  frw 
arsenical  poisoning,  or  he  has  diabetes. 

Treatment.^Hest  in  bed  is  essential.  In  the  acute  caseis  with  fewi  tW 
salicylates  and  antijnrin  are  recoiiimendcd.  To  allay  the  intenst*  psun  roo^ 
phia  or  the  hot  applications  of  lead  water  and  laudanum  are  often  reqairti 
Great  eare  must  Ih^  exercised  in  treating  the  alcoholic  fornu  and  ihr  pby»idin 
must  not  allow  himself  to  be  deceived  liy  the  statements  of  the  relatifcs.  tt 
is  sometimes  exceedingly  difficult  to  get  a  history  of  spirit  drinking.  In  Ae 
aleoliolic  form  it  is  well  to  reduce  the  stimulants  gradually.  If  there  it  hit 
tendency  to  bed-sores  an  air-bed  should  l»e  used  or  the  patient  placed  in  * 
continuous  hath.  Gentle  friction  of  the  inuscles  may  he  applied  from  the  cwt* 
set,  and  in  the  later  stages,  when  the  atrophy  is  marked  and  the  pains  hsn 
lessened,  massage  is  {irobably  the  most  reliable  means  at  our  eommatid  Cm- 
tractures  may  he  gradually  overcome  by  passive  movements  and  extcDska 
Often  with  the  most  extreme  deformity  from  contracture,  recovery  is,  ill  tinii 
still  possible.  Tlie  interrupted  current  is  useful  when  the  acute 
passed. 

Of  internal  remedies,  strychnia  is  of  value  and  may  be  given  in  mcTemaig 
doses.  Arsenic  also  may  be  employed,  and  if  there  18  a  history  of  gypliili«4r 
iodide  of  potassium  and  mercury  may  be  given* 


n.    NEUEOMATA 

Tumors  situated  on  nerve  fibres  luay  consist  of  nerve  substance  proper^  til 
true  neuromata,  or  of  fibrous  tissue,  the  false  neuromata.  The  true  neuroBii 
usually  contains  nerve  fibres  only,  or  in  rare  instances  ganglion  oelU.  Cm* 
of  ganglionic  or  medullary  neuroma  are  extremely  rare;  some  of  tbem.  H 
Lancereaux  suggests,  are  undoubtedly  instances  of  malformation  of  the  biiia 
substance.  In  other  instances  the  tumor  is,  in  all  probability,  a  gliomi  witi 
cells  closely  resembling  those  of  the  central  nervous  system.  The  growth*  tft 
often  intermediate  in  their  anatomical  structure  between  the  true  and  tfcl 
false. 

Plexiform  Neuroma. — In  this  remarkable  condition  the  various  nerrt 
may  i»e  occupied  by  many  hundreds  of  tumors,    The  cases  are  often 
and  usually  congenital.    The  tumors  may  occur  in  all  the  nerves  of  the  Iw^Ji 
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ad,  as  numbers  of  them  may  be  made  out  on  palpation,  the  diagnosis  is  usu- 
Qy  easy.  One  of  the  most  remarkable  cases  is  that  described  by  Prudden, 
lie  specimens  of  which  are  in  the  medical  museum  of  Colimibia  College,  New 
!'ork.  There  were  over  1,182  distinct  tumors  distributed  on  the  nerves  of  the 
ody.  These  tumors  rarely  are  painful,  but  may  cause  symptoms  through 
nmuie  on  neighboring  structures. 

Oeneralized  Heiiro-fibh)inatosi8:  von  Secklinghansen's  Disease. — Special 
ttention  was  first  directed  to  this  particular  form  of  multiple  neuroma  by 
on  Recklinghausen  in  1882.    The  disease  presents  four  essential  features : 

(a)  Soft,  fibrous  nodules,  some  sessile,  others  pedunculated,  varying 
leatly  in  size  and  number,  are  scattered  over  the  surface  of  the  body.  These 
nbcntaneous  growths  at  times  may  be  diffuse  and  reach  an  enormous  size,  pro- 
loeiiig  a  condition  called  "Elephantiasis  Neuromatosa.^' 

(6)  Tumors  resembling  those  of  plexiform  neuroma  may  be  present  on 
ny  part  of  the  nerve  trunks  from  their  central  origin  to  the  periphery.  Their 
iriable  situation  may  lead  to  a  variety  of  symptoms,  more  especially  as  they 
lay  arise  from  the  nerve  roots  within  the  spinal  canal  or  cranium.  Super- 
dal  painful  nodules  may  cjso  be  present. 

(c)  Patches  of  brownish  pigmentation  of  the  skin,  either  as  small  spots 
r  large  ai^s,  are  always  present.  Congenital  nsevi  are  a  frequent  accompani- 
lent  of  the  disease. 

{d)  There  are  many  variable  sensory  or  motor  phenomena  resulting  from 
le  presence  of  the  nerve  tumors,  but  peculiar  mental  changes,  with  loss  of 
itellectual  power  and  sometimes  difficulty  in  speaking,  are  especially  charac- 
eristic  of  the  disease. 

Three  generations  have  been  affected.  A  sarcomatous  change  has  been 
resent  in  some  tumors,  and  in  a  few  cases  associated  brain  tumors,  as  glio- 
lata,  have  been  present.  The  tumors  are  believed  to  originate  in  the  sheath  of 
chwann,  in  confirmation  of  which  is  the  interesting  point  that  the  optic  and 
Ifactory  nerves  which  are  devoid  of  this  sheath  have  never  been  found  af- 
scted  with  neuromatosis. 

The  prognosis  depends  on  the  possibility  of  successful  removal  of  such 
amors  as  are  causing  greatest  inconvenience. 

'Tnbercnla  Dolorosa." — Multiple  neuromata  may  especially  affect  the  ter- 
ainal  cutaneous  branches  of  the  sensory  nerves  and  lead  to  small  subcutaneous 
lainful  nodules,  often  found  on  the  face,  breast,  or  about  the  joints.  They 
aay  be  associated  with  tumors  of  the  nerve  trunks. 

*< Amputation  Neuromata." — These  bulbous  swellings  may  form  on  the 
entral  ends  of  nerves  which  have  been  divided  in  injuries  or  operations.  They 
.re  especially  common  after  amputations.  They  are  due  to  the  tangled  coil 
»f  aids-cylinder  processes  growing  down  from  the  central  stump  in  an  effort 
o  reach  their  former  end  structures.  They  are  very  painful  and  usually  re- 
[uire  surgical  removal,  but  often  recur. 
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m.    DISEASES   OF   THE   CEBEBRAL   NERVES 

OLFACTORY   NERVES    AND   TRACTS 

The  functions  of  the  olfactory  nerves  may  be  disturbed  at  tbdf 
in  the  nasal  mucous  membrane,  at  the  bulk  in  the  course  of  the  tad,  or 
at  the  centres  in  the  brain.  The  disturbances  may  be  nian^ifested  m  wk* 
jective  sensations  of  smell,  complete  loss  of  the  sense,  and  occafiioDt^  it 
In^enesthesia, 

Subjective  Sensationi;  Parosmia* — Hallucinfitions  of  this  kind  are  faaad 
in  the  insane  and  in  e[iilep8y.  The  aura  may  he  represented  by  an  unpl«iU« 
odor,  described  as  resembling  chloride  of  lime,  burning  rags,  or  feathen,  h 
a  few  eases  with  these  subjective  sensations  tumors  have  !)ern  found  ifl  tk 
hippocampi.  In  rare  instances,  after  injury  of  the  head,  the  sei^e  k  ja- 
verted— odors  of  the  most  different  character  may  t»e  alike,  or  the  oiarmj 
I)e  changed,  as  in  a  patient  noti'd  by  Morell  Mackenzie,  wh«i  for  fomr  tflBl 
could  not  touch  cooked  meat,  as  it  smelt  to  her  exactly  like  stinking  iiL 

Increased  sensitiTeneis  (hyperosniia}  occurs  chiefly  in  nenoi^  btiieniil 
women,  in  whom  it  may  sometimes  be  developed  so  greatly  that,  lib  a  t^t 
they  can  recognize  the  difference  between  individuals  by  the  odor  alooit 

Anosmia;  Loss  of  the  Sense  of  SmelL — This  may  bt-  produced  by:  (a) 
fections  of  the  origin  of  the  nerves  in  the  mucous  membrane,  which  U  p^^ 
the  most  frequent  cause.  It  is  by  no  means  uncomnion  in  assix-iatioo  «A 
chronic  nasal  catarrh  and  polypi.  In  paralysis  of  the  fifth  nerve,  thp  aa« 
of  smell  nmy  be  hist  on  the  affected  side,  owing  to  interference  wHii  the  i 
tion. 

It  IS  doubtful  whether  the  cases  of  loss  of  smell  following  the  inhalitiitt 
of  very  foul  or  strong  odors  should  come  under  thi^  or  umler  ibe 
division. 

(b)  Lesions  of  the  liulbs  or  of  the  tracts.  In  falls  or  tiloirg^  in 
of  the  bones,  ami  in  meningitis  or  tumor,  tbe  bulbs  or  the  olfaclorj  tnrti 
may  be  involved.  After  an  injury  to  the  head  the  loss  of  smell  may  l»  Ik 
only  symptom,  Mackenzie  notes  a  case  of  a  surgeon  who  waa  tfarovii  &» 
Iris  gig  and  lighted  on  his  head.  The  injury  was  slight,  but  tht  imHii 
which  followed  was  persistent-  In  locomotor  ataxia  the  senae  of  ancO  wtif 
be  lost,  possibly  owing  to  atrophy  of  the  nerves, 

(c)  Lesions  of  the  olfactory  centres.  There  are  congenital  cam  ni  wHA 
the  structures  have  not  l>een  developed.  Cases  have  been  reported  by  Berr**t 
Hughlings  Jackson,  and  others,  in  which  anosmia  has  ?ii^n  ns-^viatt^ci  w^ 
disease  in  the  hemisphere. 

To  test  the  sense  of  smell  the  pnngent  bodies,  such  hh  ammnniA,  *^ 
act  upon  the  fifth  nerve,  should  not  l>e  used,  but  such  substances  ii  d«^ 
peppermint,  and  musk.  This  sense  is  readily  tested  as  a  rontiiie  naUir  » 
brain  cases  by  having  two  or  three  bottles  containing  the  ess^itial  «k  b 
all  instances  a  rhinoscopic  examination  should  be  made,  as  the  ooo£te  vbx 
be  due  to  local,  not  central  causes.  The  treatment  is  nnaatttrfaetorj  e*™  ■ 
the  cASP^  due  to  local  Icflions  in  the  noatrila.  ^      ^m,^ 
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OPTIC   NEBVE   AND   TRACT 

(1)  LesiofLS  of  the  Retina 

These  are  of  importance  to  the  physician,  and  information  of  the  great- 
si  value  may  be  obtained  by  a  systematic  examination  of  the  eye  grounds. 
nly  a  brief  reference  can  here  be  made  to  the  more  important  of  the  appear- 

1068. 

Betmitis. — This  occurs  in  certain  general  affections,  more  particularly  in 
right's  disease,  syphilis,  leukaemia,  and  ansemia.  The  common  feature  in  all 
lese  states  is  the  occurrence  of  haemorrhage  and  the  development  of  opacities. 
here  may  also  be  a  diffuse  cloudiness  due  to  effusion  of  serum.  The  haemor- 
uiges  are  in  the  layer  of  nerve  fibres.  They  vary  greatly  in  size  and  form, 
it  often  follow  the  course  of  vessels.  When  recent  the  color  is  bright  red, 
it  they  gradually  change  and  old  haemorrhages  are  almost  black.  The  white 
kHb  are  due  either  to  fibrinous  exudate  or  to  fatty  degeneration  of  the  retinal 
ements,  and  occasionally  to  accumulation  of  leucocytes  or  to  a  localized 
leroeis  of  the  retinal  elements.    The  more  important  of  the  forms  of  retinitis 

be  recognized  are: 

Albuminuric  retinitis,  which  occurs  in  chronic  nephritis,  particularly  in 
.e  interstitial  or  contracted  form.  The  percentage  of  cases  affected  is  from 
J  to  25.  There  are  instances  in  which  these  retinal  changes  are  associated 
ith  the  granular  kidney  at  a  stage  when  the  amount  of  albumin  may  be 
ight  or  transient ;  but  in  all  such  instances  it  will  be  found  that  there  is  a 
arked  arterio-sclerosis.  Gowers  recognizes  a  degenerative  form  (most  com- 
on),  in  which,  with  the  retinal  changes,  there  may  be  scarcely  any  alteration 

the  disk;  a  haemorrhagic  form,  with  many  haemorrhages  and  but  slight 
fDB  of  inflammation;  and  an  inflammatory  form,  in  which  there  is  much 
relling  of  the  retina  and  obscuration  of  the  disk.  It  is  noteworthy  that  in 
me  instances  the  inflammation  of  the  optic  nerve  predominates  over  the 
tinal  changes,  and  one  may  be  in  doubt  for  a  time  whether  the  condition  is 
ally  associated  with  the  renal  changes  or  dependent  upon  intracranial  disease. 

Syphilitic  Betinitis. — In  the  acquired  form  this  is  less  common  than 
toroiditis.    In  inherited  syphilis  retinitis  pigmentosa  is  sometimes  met  with. 

Betinitis  in  Anemia. — It  has  long  been  known  that  a  patient  may  l)e- 
ime  blind  after  a  large  haemorrhage,  either  suddenly  or  within  two  or  three 
tys,  and  in  one  or  both  eyes.  Occasionally  the  loss  may  be  permanent  and 
•mplete.  In  some  of  these  instances  a  neuro-retinitis  has  been  found,  prob- 
Jy  sufficient  to  account  for  the  symptoms.  In  the  more  chronic  anaemias, 
irticularly  in  the  pernicious  form,  retinitis  is  common,  as  determined  first 
r  Quincke. 

In  malaria  retinitis  or  neuro-retinitis  may  be  present,  as  noted  by  Stephen 
ackenzie.  It  is  seen  only  in  the  chronic  cases  with  anaemia,  and  in  my 
:perience  is  not  nearly  so  common  proportionately  as  in  pernicious  anaemia. 

Leukemic  Betinitis. — In  this  affection  the  retinal  veins  are  large  and 
stended;  there  is  also  a  peculiar  retinitis,  as  described  by  Liebreich.  It' is 
)t  very  common.  There  are  numerous  haemorrhages  and  white  or  yellow 
■eat,  which  may  be  large  and  prominent.    In  one  of  my  cases  the  retina  post 


1030 


DISEASES    OF   THE   NERVOUS    SYSTEM 


iwortem  was  dotted  with  many  sniall.  opaque,  white  spots^  looking  liki;  lit 
tiunors,  the  lar^'er  of  which  hiid  a  diameter  of  nearly  2  mm. 

Retinitis   is  also   found  oceasionally  in   diabetes,   in   purpura,  in  ch 
lead  poisoning,  and  sonietinies  as  an  idiopathic  aifection. 

Functional  Disturbances  of  Vision,  —{a)  Toxic  Amaurosis. — This  < 
in  uraemia  and  may  to  How  eonvulgions  or  come  on  independently.    Tht  i 
ditinn,  as  a  nde,  persists  only  for  a  day  or  two.     This  form  of  nm^\i 
oeeurs  in  poisoning  hy  lead,  alcohol,  and  occasionally  by  quinine.    It 
more  probable  that  the  poisons  act  on  the  centres  and  not  on  the  retina. 

(6)  Tobacco  Amblyopia.— The  lo&s  of  sight  is  usually  gradual,  pqoal  i^ 
both  cyeF,  and  afTeets  particularly  the  centre  of  the  field  of  virion.    The  i 
grounds  may  be  normal,  but  occai?ionally  there  is  congestion  of  the 
On  testing  the  color  fields  a  central  scotoma  for  red  and  green  is  feunJ  ta  i 
cases,     intimately,  if  the  use  of  tobacco  is  continued,  organic  chaagei  i 
develop  isath  atrophy  of  the  disk, 

(c)  Hysterical  Amackosis. — More  frequently  this  is  lose  of  acuteuae^ 
vision^amblyopia — but  the  loss  of  sight  in  one  or  l)oth  eyes  may  api^MUif 
be  complete.    The  condition  will  be  mentioned  subsequently  under  h\-^£ra. 

(d)  Night-blindness — nyctalopia — the  condition  in  which  objei 
clearly  seen  during  the  day  or  by  strong  artificial  light,  but  beconje  inr 
the  shade  or  in  twilight,  and  hemerahpia,  in  which  objects  can  not  ht  < 
seen  without  distress  in  daylight  or  in  a  strong  artificial  light,  but  are  wii 
Been  in  a  deep  shade  or  in  twilight,  are  funeti(»nal  anomalies  of  vi^ino 
rarely  come  under  the  notice  of  the  physician.     It  may  occur  in 
form. 

(e)  Retinal  hyperesthesia  is  eometimes  seen  in  hysterical  wonieiul 
is  not  found  frequently  in  actual  retinitis,     I  have  seen  it  once,  ho 
albuminuric  retinitis,  and  once,  in  a  marked  degree,  in  a  patient  with  i 
insutficiency,  in  whose  retinae  there  were  no  signs  other  than  the 
arteries. 

(2)  Lesions  of  the  Optic  Nerve 

Optic  Keuritis  {PapiJUfis;  Choked  Dish). — In  the  first  stage  there  if  < 
gestion  of  the  disk  and  the  edges  are  blurred  and  striated.  In  tbf  ftottil 
stage  the  congestion  is  more  marked;  the  swelling  inereasest  the  itnfMJ 
also  is  more  visible.  The  physiological  cupping  disappears  and 
are  not  unconmion.  The  arteries  present  little  change,  the  veins  tie  (ElUiil 
and  the  disk  may  swell  greatly.  In  slight  grades  of  inflammation  tim  fvHaati 
gradually  subsides  and  occasionally  the  nerve  recovers  eompktelT*  Ii  W 
stances  in  which  the  swelling  and  exudate  are  very  great  the  gnhodrtCti 
slow,  and  when  it  finally  disappears  there  is  complete  atrophy  of  ll*  ariTt  j 
The  retina  not  infrequently  participates  in  the  inflanimatiun,  which  i$  thai 
a  neuro-retmitis* 

This  condition  is  of  the  greatest  importance  in  diagnosis.     It  tnaj  cn^J 
in  its  early  stages  without  any  disturl>ance  of  vil^ion,  and  even  witk  ^ 
sive  papillitis  the  sight  may  for  a  time  he  good* 

*  Optic  neuritis  is  seen  occasionally  in  anaemia  and  lead  poisoninf* 
commonly  in  Bright 's  disease  as  neuro-retinitis.     It   occurs  occaakiDitlj  ••1 
a  primary  idiopathic  affection.     The  frequent  connection  with  iuljacHi*] 


R 


DISEASES    OF   THE   CEREBRAL   NERVES  1031 

fase,  particularly  tumor,  makes  its  presence  of  great  value  to  practition- 
The  nature  of  the  growth  is  without  influence.  In  over  90  per  cent. 
such  instances  the  papillitis  is  bilateral.  It  is  also  found  in  meningitis, 
ler  the  tuberculous  or  the  simple  form.  In  meningitis  it  is  easy  to  see 
J  the  inflammation  may  extend  down  the  nerve  sheath.  In  the  case  of 
lor,  however,  it  is  probable  that  mechanical  conditions,  especially  the 
ous  stasis,  are  alone  responsible  for  the  oedematous  swelling.  It  often  sub- 
s  verj'  rapidly  after  a  palliative  craniectomy  has  been  performed. 
Optie  Atrophy. — This  may  be:  (a)  A  primary  affection.  There  is  an 
editary  form,  in  which  the  disease  has  developed  in  all  the  males  of  a 
lily  shortly  after  puberty.  A  large  number  of  the  cases  of  primary  atrophy 
associated  with  spinal  disease,  particularly  locomotor  ataxia.  Other  causes 
eh  have  been  assigned  for  the  primary  atrojAy  are  cold,  sexual  excesses, 
betes,  the  speciflc  fevers,  methyl  alcohol,  and  lead. 

(6)  Secondary  atrophy  results  from  cerebral  diseases,  pressure  on  the 
isma  or  on  the  nerves,  or,  most  commonly  of  all,  as  a  sequence  of  papillitis. 
The  ophthalmoscopic  appearances  are  different  in  the  cases  of  primary 
[  secondary  atrophy.  In  the  former  the  disk  has  a  gray  tint,  the  edges 
well  deflned,  and  the  arteries  look  almost  normal;  whereas  in  the  con- 
itive  atrophy  the  disk  has  a  staring  opaoue  white  asi)ect,  with  irregular 
lines,  and  the  arteries  are  very  small. 

The  symptom  of  optic  atrophy  is  loss  of  sight,  proportionate  to  the  dam- 
in  the  nerve.  .  The  change  is  in  three  directions:    *'(1)  Diminished  acuity 
rision;  (2)  alteration  in  the  field  of  vision;  and  (3)  altered  perception  of 
ir*'  (Gowers).    The  outlook  in  primary  atrophy  is  bad. 

(3)  Affections  of  the  Chiasma  and  Tract. 

At  the  chiasma  the  optic  nerves  undergo  partial  decussation.  Each  optic 
%  as  it  leaves  the  chiasma,  contains  nerve  fibres  which  originate  in  the 
n»  of  both  eyes.  Thus,  of  the  fibres  of  the  right  tract,  part  liave  come 
3Ugh  the  chiasma  without  decussating  from  the  temporal  half  of  the  right 
na,  the  other  and  larger  portion  of  the  fibres  of  the  tract  have  decussated 
iie  chiasma,  coming  as  they  do  from  the  left  o])tic  nerve  and  the  nasal  half 
the  retina  on  the  left  side.  The  fibres  which  cross  are  in  the  middle  por- 
i  of  the  chiasma,  while  the  direct  fibres  are  on  each  side.  The  following 
the  most  important  changes  which  ensue  in  lesions  of  tlio  tract  and  of  the 
isma: 

Unilateral  Affection  of  Tract. — If  on  the  right  side,  tliis  produces  loss 
Function  in  the  temporal  half  of  the  retina  on  the  riglit  side,  and  in  the 
al  half  of  the  retina  on  the  left  side,  so  that  tliere  is  only  half  vision, 
.  the  patient  is  blind  to  objects  on  the  left  side.  This  is  termed  homony- 
is  hemianopia  or  lateral  hemianopia.  The  fibres  passing  to  the  riglit 
E  of  each  retina  being  involved,  the  patient  is  blind   to  objects  in  the 

half  of  each  visual  field.  The  hemianopia  may  be  partial  and  only  a 
tion  of  the  half  field  may  be  lost.    The  unaffected  visual  fields  may  have 

normal  extent,  but  in  some  instances  there  is  considerable  reduction. 
en  the  left  half  of  one  field  and  the  right  half  of  the  other,  or  vice  versa, 
blind,  the  condition  is  known  as  heteronymous  hemianopia. 
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Disease  of  the  Chiasma. — (a)    A  lesion  involTes,  as  a  rule,  chiefly 
central  portion^  in  which  the  decussating  fibres  pass  which  supply  the  in 
or  nasal  halves  of  the  retinae^  producing  in  consequence  loss  of  lisioD 
the  outer  half  of  each  fields  or  what  is  known  as  temporal  hemianopia. 

(b)  If  the  lesion  is  more  extensive  it  may  involve  not  only  the  central  ] 
tion,  but  also  the  direct  fibres  on  one  side  of  the  commissure,  in  which  < 
there  would  be  total  blindness  in  one  eye  and  iemporal  hemianopia  in 
other. 

(c)  Still  more  extensive  disease  is  not  infrequent  from  pressure  of  tun 
in  this  region,  the  whole  chiasma  is  involved,  and  total  blindness  results.  ' 
different  stages  in  the  process  may  often  be  traced  in  a  single  case  from  t 
poral  hemianopia,  then  complete  blindness  in  one  eye  with  temporal  he 
anopia  in  the  other,  and  finally  complete  blindness. 

(d)  A  limited  lesion  of  the  outer  part  of  the  chiasma  involves  only 
direct  fibres  passing  to  the  temporal  halves  of  the  retime  and  inducing  bli 
ness  in  the  nasal  field,  or,  as  it  is  called,  nasal  hemianopia.  This,  of  course 
extremely  rare.  Double  nasal  hemianopia  may  occur  as  a  manifestation 
tabes  and  in  tumors  involving  the  outer  fibres  of  each  tract. 

(4)  Affections  of  the  Tract  and  Centres 

The  optic  tract  crosses  the  cms  (cerebral  peduncle)  to  the  hinder  p 
of  the  optic  thalamus  and  divides  into  two  portions,  one  of  which  (the  ku 
root)  goes  to  the  pulvinar  of  the  thalamus,  the  lateral  geniculate  body,  i 
to  the  anterior  quadrigeminal  body  (superior  colliculus).  From  these  pt 
in  which  the  lateral  root  terminates,  fibres  pass  into  the  posterior  part  of 
internal  capsule  and  enter  the  occipital  lobe,  forming  the  fibres  of  the  o| 
radiation,  which  terminate  in  and  about  the  cuneus,  the  region  of  the  via 
perceptive  centre.  The  fibres  of  the  medial  division  of  the  tract  pass  to 
medial  geniculate  body  and  to  the  posterior  quadrigeminal  body.  The  m« 
root  contains  the  fibres  of  the  commissura  inferior  of  v.  Gudden,  which 
believed  to  have  no  connection  with  the  retinae.  It  is  still  held  by  some  ph 
ologists  that  the  cortical  visual  centre  is  not  confined  to  the  occipital  lobe  tl( 
but  embraces  the  occipito-angular  region. 

A  lesion  of  the  fil)res  of  the  optic  path  anywhere  between  the  cortical  < 
tre  and  the  chiasma  will  produce  hemianopia.  The  lesion  may  be  situsi 
(a)  In  the  optic  tract  itself,  (h)  In  the  region  of  the  thalamus,  1st 
geniculate  body,  and  the  corpora  quadrigemina,  into  which  the  larger  par 
each  tract  enters,  (c)  A  lesion  of  the  fibres  passing  from  the  centres 
mentioned  to  the  occipital  lobe.  This  may  be  either  in  the  hinder  part  of 
internal  capsule  or  the  white  fibres  of  the  optic  radiation,  (d)  I^on  of 
cuneus.  Bilateral  disease  of  the  cuneus  may  result  in  tots!  blindness. 
There  is  clinical  evidence  to  show  that  lesion  of  the  ang^ular  gyrus  ms; 
associated  with  visual  defect,  not  so  often  hemianopia  as  crossed  ambly< 
dimness  of  vision  in  the  opposite  eye,  and  great  contraction  in  the  fiel 
vision.  Lesions  in  this  region  are  associated  with  mind-blindnefts,  a  cond 
in  which  there  is  failure  to  recognize  the  nature  of  objects. 

The  effects  of  lesions  in  the  optic  nerve  in  different  situations  from  the 
nal  expansion  to  the  brain  cortex  are  as  follows:  (1)  Of  the  optic  nerre-^ 
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ese  of  the  corrcgponding  eve;  {'2)  of  the  optic  chiasnia,  either  temporal 

nopia,  if  the  central  part  alone  ia  involved,  or  na^al  heiiiianopia,  if  the 

Iteral   region   of  each  eliiasnia   is   involverl;    (3)  le&ion   of  the  optic  tract 

ween  the  eliiasma  and  the  lateral  geniculate  body  produces  lateral  hemian- 

t>pia;   (4)   lesion  of  the  central  fibres  of  the  nerve  between  the  geniculate 


9.  t^.—DiAGRAM  or  Visual  Paths*  (From  ViaJet,  moaUlea.)  OP.  N*»  Optic  nerr©. 
or*.  C  Optic  chiiwim,  OP.  T,,  Optic  tract.  OP*  E.,  Optic  rftdiations.  EXT. 
GEN\»  External  Kiniciilate  bo<ly.  THO.,  Optic  thiiljiniu!*,  C.  QU.,  Corpora  quad* 
fii^t'Tnina,  C.  C,  Corpus  cuilosum*  V.  8.,  Visual  8|»eeeh  centre,  A.  8.,  Auilitonr 
8p*H?ch  cetiire.  M.  S.,  Motor  spciH^b  crntre.  A  lesion  at  1  cniifte«  hUudneaB  of  that 
eye;  at  2,  biteniporui  hcminnopia;  at  3,  naiuil  hrrnlauopia.  Syrnrntfjcal  lesioMii 
at  3  natl  3'  wouJd  cmm*  bi  tifiHHl  hoiitiano[>ia;  at  4,  hemianopia  of  btitb  cyi*s,  with 
hemiaaupic  ptipiltary  iriacttoiit  at  5  and  6,  tictniunopia  of  both  eycSf  pupillary 
n^flexci*  tii»rmal;  at  7^  amblyopia,  eipecsaJly  of  oppouite  eye;  at  8»  oq  left  side, 
word  bliadQesa. 

bodies  «rul  the  crrehral  cortex  produecg  lateral  hcmianopin;  (^)  legion  of  the 
cuneiia  causes  latenil  heunanopia;  iind  (ti)  Jeeion  of  the  an>rular  gjTUa  may 
lie  ftswotnaled  with  heinianopia,  BometinicB  crossed  amblyopia,  and  the  con- 
dition known  ne  mlnd-blindnciss,  (See  Fig.  li*.  with  accompanying  explana- 
tion,) 

<J7 
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Biagn^osis  of  Lesions  of  the  Optic  Heire  and  Tract. — ^Having  dctermmei 
till'  presentr  tif   lu'iiiiaiiupia.   the  <iiiostiuii  a^i^:e^   as   To   the  situ/Jlion  yf  th 
lesion,  wluther  in  the  tract  between  the  chiasma  and  the  genkulaif  Udn 
ur  in  the  central  portion  of  the  iibrei«  between  these  botiies  and  the  tip 
centres.     This  can  be  determined  in  some  cai^es  by  the  test  knoim  as  W^'t- 
nicke*s   hcrnhpir  pupillary   ijiaction.     The   pupil   reflex   depends  an  the  iu- 
tegrity  of  the  retina  or  receiving  membrane,  on  the  fiV^res  of  the  optie  nme 
and  tract  which  transmit  the  iniptdee,  and  the  nerve-centre  at  the  terminaton 
of  the  optic  tract  wliich  receivee  the  impression  and  transmits  it  to  the  ihiR 
nerve  along  which  the  motor  impijl§eg  pa^s  to  the  iris.     If  a  bright  Ujriit  f 
thrown  into  the  eye  and  the  pupil  react?,  the  integrity  of  this  nrflex  trt  l 
demonstrated.     It  is  possible  in  eascfc'  of  lateral  heniianopia  eo  to  throv  ' 
light  into  the  eye  that  it  falls  npon  the  blind  half  of  the  retina.    If  wbriil 
is  clone  the  pupi!  contracts,  the  indication  is  that  the  reflex  are  alK>ve  ref« 
to  is  perfect,  by  whicli  we  mean  that  the  optic  nerve  fibres  from  the  retia 
expansion  to  the  centre,  the  centre  itself,  and  tlie  third  nerve  are  uninfrfwl 
In  snch  a  case  tlie  eonelusion  would  be  justified  that  the  cause  of  the  htiwi'^ 
anopia  was  central ;  that  is,  situated  beyond  the  geniculate  body,  i*ith«T  in  1 
fibres?  of  the  optic  radiation  or  in  the  vii?ual  cortical  centres.    If,  on  the 
hand,  wdien  the  light  is  carefully  thrown  on  the  hemiopic-  half  of  the 
the  pupil  remains  inactive,  the  conclusion  is  justifiable  that  there  is  intcmif* 
tion  in  the  path  between  the  retina  and  the  nucleus  of  the  tbinl  nervf,  itxidiit 
the  heniianopia  is  not  central,  hut  dependent  upon  a  legion  situated  in  !ii 
optic  tract.     This  test  of  Wernicke's  is  sometimes  diHicult  to  obtain.    It  i* 
best  performed  as  follows:   **Tho  patient  being  in  a  dark  or  nearly  dark  i 
with  the  lamp  or  gas-light  behind  his  head  in  the  u^ual  position.  1  bid  I 
look  over  to  the  other  side  of  the  room,  so  as  to  exclude  aceoiiiaiodatiif  i 
movements   (which  are  not  necessarily  associated  with  the  n:fl»'X).    'Hwii^ 
throw  a  faint  light  from  a  plane  mirror  or  from  a  large  concave  mirror,  hw 
well  out  of  focus,  upon  the  eye  and  note  the  size  of  the  pupil.    With  m|J 
hand  I  now  throw  a  beam  of  light,  focussed  from  the  lamp  by  an 
8C0|)ic  mirror,  directly  into  t!ie  o|>tical  centre  of  tlie  eye;  then  late 
various  position?,  and  also  from  abovi*  and  below  the  equator  c»f  ihf*  eyeui 
the  reaction  at  all  angles  of  incidence  of  the  ray  of  light"  (iseguinK 

The  significance  of  heniianopia  varies*  There  is  a  functional  heiniiDOpi 
associated  with  migraine  and  hysteria.  In  a  considerable  proporticiD  af  A 
cases  there  are  signs  of  organic  brain  disease.     In  a  ct*r^  "ibeT<»fiB" 

stances  of  slight  lesions  of  tlie  occipital  lobe  heniichr*'^  ■■'  ,-^  ^  ^ 
observed.  The  homonymous  halves  of  the  retina  as  far  as  the  fixation  pciB* 
are  dulled,  or  blind  for  colors.  Hemiplegia  is  common*  in  which  ewait  ti» 
loss  of  power  and  blindness  are  on  the  same  side.  Thus,  a  lesion  in  the  Hi 
henusphere  involving  the  motor  tract  jiroduces  right  hemiplegia,  $ai  wl« 
the  fibres  of  the  optic  radiation  are  involved  in  the  interual  caj^tile  ti»^^ 
also  lateral  heniianoj)ia,  so  that  objects  in  the  field  of  viBion  to  ihr  ri^J 
not  fierceived.  HcmianaBsthesia  is  not  uncommon  in  such  mses,  owing  la  i 
close  association  of  the  sensory  and  visual  tracts  at  the  jKJsterior  part  af  i 
internal  capsule,    t^ertain  forms  of  aphasia  also  occur  in  many  of  tbecafffi. 

The  opiic  aphasia  of  P>eund  may  be  mentioned  bore.  The  {laticat.  ii^ 
an  apoiilcctic  attack,  though  able  to  recognize  ordinary  objects  dKHm  to  ^ 
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ifl  iinaLle  to  name  tin  m  corroctly.  II  he  be  permitted  to  touch  the  object  he 
may  be  able  to  uaine  it  quickly  and  correctly.  Freuiid's  optic  aphasia  ditfers 
rom  mind-blindnese,  since  in  the  latter  affection  the  objects  seen  are  not 
cognized.  Optic  aphakia,  like  word-bliBdness,  never  occurs  alone,  but  is 
Jways  associated  with  beiiiianopiB,  or  niind-blindnesp,  and  often  also  with 
^ord-deafness.  In  the  cases  which  have  thus  far  come  to  autopsy  there  has 
|wayg  been  a  lesion  in  the  white  matter  of  the  occipital  lobe  on  the  left  side. 


MOTOR  NERVES  OF  THE  EYEBALL 

Third  Herve  (Nerrus  ociiiotHofonws). — ^Tlie  niKleuB  of  origin  of  this  nerve 
M  situated  in  the  floor  of  the  aqueduct  of  Sylvius;  the  nerve  passes  through 
■le  cms  at  the  side  of  which  it  emerges.  Passing  along  the  wall  of  the  cav- 
ernous sinus,  it  enters  the  orbit  through  the  sphenoidal  tissure  and  supplies, 
by  its  superior  branch,  the  levator  palpt^brse  superioris  and  the  superior  reetus, 
and  by  its  inferior  branch  the  internal  and  inferior  recti  niuscles  and  the  infe- 
rior oblique.  Branches  pass  to  the  ciliary  muscle  and  the  constrictor  of  the 
iris.  Lesions  may  affect  the  nucleus  or  the  nerve  in  its  conr^i^  and  cause  either 
paralysis  or  spasm. 

pAitALYSis. — A   nuclear  lesion   is  usually  associated   with  disease  of  the 
■entres  for  the  other  eye  muscles,  producing  a  condition  of  general  ophthal- 
moplegia.    More  commonly  the  ner%T  itself  is  involved  in  its  course,  either  hy 
meningitis,  gurninata,  or  aneurism,  or  is  attacked  by  a  neuritis,  as  in  difdi- 
theria  and  locomotor  ataxia*     Complete  paralysis  of  the  third  nerve  is  accom- 
panied by  the  following  symptoms: 

P  Paralysis  of  all  the  muscles,  except  the  superior  oblique  and  external  rec- 
tus, by  which  the  eye  can  be  moved  *nitward  and  a  little  downward  and  inward. 
There  is  divergent  strabismus.  Tliere  is  ptosis  or  drooping  of  the  u[)[»L'r  eye- 
lid, owing  to  paralysis  of  the  levator  palpelirfE,  The  pupil  is  usually  dilated. 
It  does  not  contract  to  liglit,  and  the  powder  of  accommodation  is  lost.  The 
most  striking  features  of  this  paralysis  are  the  externa!  strabismus,  with 
iphqiia  or  dtmlde  vision,  and  the  ptosis.  In  very  many  cases  the  affection 
the  third  nerve  is  partiaL  Thus  the  levator  palpebrae  and  the  superior 
ctns  may  be  involved  together,  or  the  ciliary  muscles  and  the  iris  may  be 
fected  and  the  external  muscles  may  escape. 
There  is  a  remarkable  form  of  recurring  oculo- motor  paralysis  affecting 
chiefly  women,  and  involving  all  tlie  hranehes  of  the  nerve.  In  some  cases 
the  attacks  have  come  on  at  intervals  of  a  month ;  in  others  a  much  longer 
period  has  elapsed.  The  attacks  may  persist  throughout  life.  They  are  some- 
times associated  with  pain  in  the  head  and  sometimes  with  migraine.  Mary 
Sherwood  has  collected  from  the  literature  2'A  eases. 

w  Ptosis  is  a  common  and  important  symptom  in  nervous  affections.  We 
Tiay  here  briefly  refer  to  the  conditions  under  which  it  may  occur:  (n)  A  con- 
genital, incurable  form,  w^hich  is  frequently  seen;  (h)  the  form  associated 
iHth  definite  lesion  of  the  third  nerve,  either  in  its  course  or  at  its  nucleus. 
This  may  come  on  with  paralysis  of  the  superior  rectus  alone  or  with  paralysis 
of  the  internal  and  inferior  recti  as  well,  (r)  There  are  instances  of  com- 
plete or  partial  ptosis  associated  with  cerebral  lesions  without  any  ntlirr  branch 
Ol  iJie  third  nerve  being  paralyzed.    The  exact  position  of  tlic  cortical  centre 
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or  centres  is  as  yet  imknown.  (d)  Hvsterical  ptosis,  which  w  a<mbh 
occurs  with  other  hysterical  Bvniptojiis*  (>)  Pgeudoptosia,  dye  to 
of  the  sympathetic  nerve,  is  associated  with  s\Tiiptoras  of  Taso^motnr  piliFt 
such  as  elevation  of  the  temperature  on  the  atfected  side  with  redneai  and 
oedema  of  the  skin.  Contraction  of  the  pupil  exists  on  the  eame  side  ind  tin 
eyeball  appears  rather  to  have  shrunk  into  the  orbit.  (/)  In  idiopathic  mo** 
cular  atro])h}\  when  tlie  face  muscles  are  involved,  there  mar  be  miAfi 
hilatcral  ptosis.  And,  lastly,  in  weak,  delicate  women  there  i«  otien  w  bt 
seen  a  transient  ptosis^  particularly  in  the  morning. 

Among  the  most  important  of  the  eymptoms  of  the  third-nerre  ptftim 
are  thoR*  which  rehite  tn  the  cilhiry  muscle  and  iris. 

Cycloplegia,  paralysis  of  ihe  ciliary  muscle,  causes  lofis  of  the  powcf  < 
accommodation.  Distant  vision  is  clear,  but  near  objects  can  not  be  pn 
erly  seen.  In  consequence  the  vision  is  indistinct,  hut  can  he  restoriNl  by  ! 
•  tise  of  convex  glasses.  This  may  occur  in  one  or  in  Iw^th  eyes ;  in  the  Uti 
ease  it  is  usually  associated  with  disease  in  the  nuclei  of  the  nen^e.  Cydo- 
plegia  is  an  early  and  frequent  symptom  in  diphtheritic  paralysis  and  oocoti 
also  in  tabes, 

Iridoplkoia,  or  paralysis  of  the  iris,  occurs  in  three  forms  (Gowen 

(a)  Accommodation  iridoplegia,  in   wliich   the  pupil  does   not 
in   size  during  the   act   of   accommodation.     To   test    for   this  the 
should  look  first  at  a  distant  and  then  at  a  near  object  in  the  Bame  Bw-i 
vision. 

1(h)  Eeflex  Iridoplegia. — The  path  for  the  iris  reflex  is  along  the  (ff^ 
nerve  and  tract  to  its  termination,  then  to  the  nucleus  of  the  third 
BUd  along  the  trunk  of  this  nerve  to  the  ciliary  ganglion,  and  so  thr 
the  ciliary  nerves  to  the  eyes.  Each  eye  should  be  tested  separately,  the  i 
one  being  covered.  The  patient  should  look  at  a  distant  objei^t  in  a  daifcj 
of  the  room ;  then  a  light  is  brought  suddt^nly  in  front  of  the  **ye  at  i  dtf- 
tance  of  three  or  four  feet,  so  as  to  avoid  the  efTect  of  accommodation*  hm 
of  this  iris  reflex  with  retention  of  the  accommodation  contraction  is  kwfft 
as  the  Argyll-liobertson  pupil. 

(c)  Lo^^fi  of  ike  Sinn  Reflex, — If  the  skin  of  the  neck  ifi  pinched  or  pridM 
the  pupil  dilates  reflcxly,  the  afferent  impulses  being  conveyed  along  the  «0- 
vical  sympathetic.  Erb  pointed  out  that  this  skin  reflex  is  lost 
association  with  the  reflex  contraction,  but  the  two  are  not 
joined.  In  iridoplegia  the  pupils  are  often  smalL  particularly  ill 
ease,  as  in  the  charaeteristic  small  pupils  of  tabrs — ?t>(nal  mi-od^ 
plegia  may  coexist  with  a  pupil  of  medium  size. 

Inequality  of  the  pupils — anisocoria — is  not  infn't|uonT  in  y-        - 
sis  aud  in  tabes.    It  may  also  occur  in  perfectly  healtliy  individn 

Spasm.^ — Occasionally  in  meningitis  and  in  hystLTia  there  is  spasin  ^ 
muscles  supplied  by  the  third  nerve,  particularly  the  internal  rectus  ar 
levator  palpebraB.     The  clonic  rhythmical  spasm  of  the  eye  muK-les  ift  t^ 
as  nystagmus,  in  which  there  is  usually  a  bilateral,  rh>'thmical,  i^ 
movement  f^f  the  eyeballs.     The  condition  is  met   with   in  many 
and  acquired  brain  lesions,  in  albinism,  and  sometimes  in  coal  roinrr*. 

Fourth  Nerve    (Nervns  trochleuris) , — This  supplies  the  superior  oblif 
muscle.     In  its  course  around  the  outer  surface  of  the  cms  and  in  it#  ^ 
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Bge  into  the  orbit  it  is  liable  to  be  compressed  by  tumors,  by  aneurism,  or  in 
he  exudation  of  basilar  meningitis.  Its  nucleus  in  the  upper  part  of  the 
ourth  ventricle  may  be  involved  by  tumors  or  undergo  degeneration  with  the 
ther  ocular  nuclei.  The  superior  oblique  muscle  acts  in  such  a  way  as  to 
irect  the  eyeball  downward  and  rotate  it  slightly.  The  paralysis  causes  de-. 
jctive  downward  and  inward  movement,  often  too  slight  to  be  noticed.  The 
ead  is  inclined  somewhat  forward  and  toward  the  sound  side,  and  there  is 
Duble  vision  when  the  patient  looks  down. 

Sixth  Nerve  (Nervus  abducens), — This  nerve  emerges  at  the  junction  of 
be  pons  and  medulla,  then,  passing  forward,  it  enters  the  orbit  and  supplies 
lie  external  rectus  muscle.  Owing  to  its  long  course  and  exposed  position  it. 
I  more  commonly  injured  than  any  other  cranial  nerve.  It  is  affected  by 
leningitis  at  the  base,  by  gummata  or  other  tumors,  and  sometimes  by  cold, 
'here  is  internal  strabismus,  and  the  eye  can  not  be  turned  outward.  Diplopia 
ccurs  on  looking  toward  the  paralyzed  side. 

*'When  the  nucleus  is  affected  there  is,  in  addition  to  paralysis  of  the 
xtemal  rectus,  inability  of  the  internal  rectus  of  the  opposite  eye  to  turn  that 
ye  inward.  As  a  consequence  of  this  the  axes  of  the  eyes  are  kept  parallel, 
nd  both  are  conjugately  deviated  to  the  opposite  side,  away  from  the  side 
f  lesion.  The  reason  of  this  is  that  the  nucleus  of  the  sixth  nerve  sends 
ibres  up  in  the  pons  to  that  part  of  the  nucleus  of  the  opposite  third  nerve 
rhich  supplies  the  internal  rectus.  We  thus  have  paralysis  of  the  internal 
ectus  without  the  nucleus  of  the  third  nerve  being  involved,  owing  to  its 
eceiving  its  nervous  impulses  for  parallel  movement  from  the  sixth  nucleus 
f  the  opposite  side.  As  the  sixth  nucleus  is  in  such  proximity  to  the  facial 
erve  in  the  substance  of  the  pons,  it  is  frequently  found  that  the  whole  of 
he  face  on  the  same  side  is  paralyzed,  and  gives  the  electrical  reaction  of 
egeneration,  so  that  with  a  lesion  of  the  left  sixth  nucleus  there  is  conjugate 
eviation  of  both  eyes  to  the  right — i.  e.,  paralysis  of  the  left  external  and  the 
ight  internal  rectus,  and  sometimes  complete  paralysis  of  the  left  side  of  the 
ace"  (Beevor). 

Oeneral  Features  of  Paralysis  of  the  Motor  Nerves  of  the  Eye. — Cowers 
ivides  them  into  five  groups : 

(a)  Limitation  of  Movement. — Thus,  in  paralysis  of  the  external  rectus, 
he  eyeball  can  not  be  moved  outward.  When  the  paralysis  is  incomplete 
he  movement  is  deficient  in  proportion  to  the  degree  of  the  palsy. 

(b)  Strabismus. — The  axes  of  the  eyes  do  not  correspond.  Thus,  paral- 
Bis  of  the  internal  rectus  causes  a  divergent  squint;  of  the  external  rectus, 

convergent  squint.  At  first  this  is  evident  only  when  the  eyes  are  moved 
1  the  direction  of  the  action  of  the  weak  muscle,  hwt  may  become  con- 
:ant  by  the  contraction  of  the  opposing  muscle.  The  deviation  of  the  axis 
f  the  affected  eye  from  parallelism  with  the  otlier  is  called  the  primary 
eviation. 

(c)  Secondary/  Deviation, — If,  while  the  patient  is  looking  at  an  object, 
le  sound  eye  is  covered,  so  that  lie  fi\i'^  tlie  object  looked  at  with  the  affected 
fe  only,  the  sound  eye  is  moved  still  further  in  the  same  direction — e.  g., 
utward,  when  there  is  paralysis  of  the  opposite  internal  rectus.  This  is  known 
3  secondary  deviation.  It  depends  upon  the  fact  that,  if  two  muscles  are 
c*ting  together,  when  one  is  weak  and  an  effort  is  made  to  contract  it,  the 
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increased  eflfort — innervation — acts  powerfully 
an  increased  contraction. 

(d)  Erroneous  Projection. — ^^*We  judge  c 
jects  to  each  other  by  the  relation  of  their  ima^ 
of  their  relation  to  our  own  body  by  the  posii 
to  us  by  the  innervation  we  give  to  the  ocu 
the  eyes  at  rest  in  the  mid-position,  an  obje 
directly  opposite  our  face.  Turning  the  eyes 
object  in  the  middle  of  the  field  or  to  the  sid 
estimate  the  degree  by  the  amount  of  movem 
object  moves  and  we  follow  it  we  judge  of  its  f 
ment  of  the  eyeballs.  When  one  ocular  muse 
vation  gives  the  impression  of  a  greater  movei 
taken  place.  The  mind,  at  the  same  time,  rec 
further  on  one  side  than  it  really  is,  and  in  ai 
may  go  beyond  it.  As  the  equilibrium  of  the 
tained  by  a  knowledge  of  the  relation  of  exterr 
action  of  the  eye  muscles,  this  erroneous  proj 
disturbs  the  harmony  of  these  visual  impressio: 
ocular  vertigo. 

(e)  Dovble  Vision. — This  is  one  of  the  mc 
ysis  of  the  eye  muscles.  The  visual  axes  do  i 
a  double  image — diplopia.  That  seen  by  tlie 
image;  that  by  the  paralyzed  eye,  th?  false 
diplopia  the  false  image  is  "on  the  same  side  o 
it  is  seen.^^  In  crossed  diplopia  it  is  on  the  ot! 
the  diplopia  is  simple ;  in  divergent  it  is  crossec 

Ophthalmoplegia. — Under  this  term  is  d 
paralysis  of  the  ocular  muscles.  Two  forms  ai 
exiema  and  ophthalmoplegia  iniema.  The  c< 
or  together  and  are  described  by  Gowers  under 

Ophthalmoplegia  externa. — The  conditi 
plete  palsy  of  the  external  muscles  of  the  eyeba 
eration  in  the  nuclei  of  the  nerves,  but  sometir 
basilar  meningitis.  It  is  often,  but  not  neees 
moplegia  interna.  Of  62  cases  analyzed  by 
syphilis  be  positively  determined.  The  levator 
superior  recti  are  first  involved,  and  gradually 
eyeballs  are  fixed  and  the  eyelids  droop.  There 
of  the  eyeballs.  The  disease  is  essentially  chron 
It  is  found  particularly  in  association  with  gen< 
and  in  progressive  muscular  atroj)hy.  Mental 
the  ()2  cases.  With  it  may  be  associated  atro] 
fections  of  other  cerebral  nerves.  Occasionall\ 
be  functional. 

Ophthalmoplegia  interna. — Jonathan  H 
a  progressive  paralysis  of  the  internal  ocular 
lary  action  and  the  power  of  accommodation 
ternal  muscles  are  involved  the  affection  is  ki 
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in  a  majority   of  the   cases  the   two   conditions   are   associated.    In 
ne  instances  the  internal  form  may  depend  upon  disease  of  the  ciliary 

^s:i::  While,  as  a  rule,  ophthalmoplegia  is  a  chronic  process,  there  is  an  acute 
"  ^'Ml  associated  with  haemorrhagic  softening  of  the  nuclei  of  the  ocular  mus- 
■  ~  ^  There  is  usually  marked  cerebral  disturbance.  It  was  to  this  form  that 
.^.y^fmicke  gave  the  name  poliencephalitis  superior. 

:^  4    Treatment  of  Ocnlar  Palsies. — It  is  important  to  ascertain,  if  possible, 
^  cause.     The  forms  associated  with  locomotor  ataxia  are  obstinate,  and 
treatment.     Occasionally,  however,  a  palsy,  complete  or  partial,  may 
away  spontaneously.     The  group  of  cases  associated  with  chronic  degen- 
ive  changes,  as  in  progressive  paresis  and  bulbar  paralysis,  is  little  affected 
-treatment.    On  the  other  hand,  in  syphilitic  cases,  mercury  and  iodide  of 
itim  are  indicated  and  are  often  beneficial.    Arsenic  and  strychnia,  the 
hypodermically,  may  be  employed.    In  any  case  in  which  the  onset  is 
B,  with  pain,  hot  fomentations  and  counter-irritation  or  leeches  applied 
p  the  temple  give  relief.    The  direct  treatment  by  electricity  has  been  exten- 
ly  employed,  but  probably  without  any  special  effect.    The  diplopia  may 
'  relieved  by  the  use  of  prisms,  or  it  may  be  necessary  to  cover  the  affected  eye 
^Irith  an  opaque  glass. 

FIFTH  NERVE 
{Nerws  trigeminy^) 

Etiology. — Paralysis  may  result  from:  (a)  Disease  of  the  pons,  particu- 
larly haemorrhage  or  patches  of  sclerosis,  (i)  Injury  or  disease  at  the  base  of 
the  brain.  Fracture  rarely  involves  the  nerve ;  on  the  other  hand,  meningitis, 
acute  or  chronic,  and  caries  of  the  bone  are  not  uncommon  causes,  (c)  The 
branches  may  be  affected  as  they  pass  out — the  first  division  by  tumors  press- 
ing on  the  cavernous  sinus  or  by  aneurism ;  the  second  and  third  divisions  by 
growths  which  invade  the  spheno-maxillary  fossa,  (rf)  Primary  neuritis, 
which  is  rare. 

Symptoms. — {a)  Sensory  Portiox. — Disease  of  the  fifth  nerve  may  cause 
loss  of  sensation  in  the  parts  supplied,  including  the  half  of  the  face,  the  cor- 
responding side  of  the  head,  the  conjunctiva,  the  mucosa  of  the  lips,  tongue, 
hard  and  soft  palate,  and  of  the  nose  of  the  same  side.  The  anaesthesia  may 
be  preceded  by  tingling  or  pain.  The  muscles  of  the  face  are  also  insensible 
and  the  movements  may  be  slower.  The  sense  of  smell  is  interfered  with, 
owing  to  dryness  of  the  mucous  membrane.  There  may  be  disturbance  of 
the  sense  of  taste.  The  salivary,  lachrymal,  and  buccal  secretions  may  be 
lessened,  and  the  teeth  may  l)ecome  loose.  Unless  properly  guarded  from 
injury  an  ulcerative  inflammation  of  the  eye  may  follow.  This  was  formerly 
supposed  to  be  due  to  nutritional  changes  from  paralysis  of  so-called  trophic 
nerve  fibres.  This  idea  has  of  late  years  been  overthrown  by  the  large  number 
of  cases  in  which  the  Gasserian  ganglion  has  been  removed  for  obstinate 
neuralgia  without  consequent  inflammation  of  the  eye.  Herpes  tnay  occur 
in  the  region  supplied  by  the  nerve,  usually  the  upper  branch,  and  is  asso- 
ciated with  much  pain,  which  may  be  peculiarly  enduring,  lasting  for 
months  or  years  (Oowers).     In  herpes  zoster  with  the  neuritis  there  may  be 
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['nt  of  the  cervical  glands.     (See  under  Neuralgia  for  Tic 


•u  m 


slight  enlargemei 
Doiilounnix.) 

(h)  Motor  Portion. — The  iBability  to  u^e  the  niUM^les  of 
the  aifeeted  side  is  the  dig-tinguishing  feature  of  pamlpis  of  i  -  ^  in  uf 
the  nerve.  It  i§  recognized  by  placing  tlie  finger  on  the  masaeter  and  Um- 
pornl  m useless,  and,  when  the  patient  closes  the  jaw,  the  feebleness  of  tluir  j 
contraction  h  iiotnL  If  paralyzed,  the  external  pterygoid  can  not  move  thtl 
jaw  toward  the  unaffected  ^ide ;  and  when  deprcs^sed,  the  jaw  deviaU*  to  liirJ 
paralyzed  side.  The  motor  paralygie  of  the  fifth  nerve  is  almiist  in?ariaMTll 
result  of  involvement  of  the  nerve  after  it  has  left  the  nucleus.  Cases.  bcnJ 
ever,  have  been  associated  with  cortical  lesions^.    The  cortical  motor  '  ^  ] 

the  trigeminus,  or  for  movements  effecting  cloj^nre  of  the  jaw,  lies  i  :  I 

for  movements  of  the  face  at  the  lower  part  of  the  anterior  central  cooroiM 
tion.  I 

iSpasm  of  the  Muscles  of  ilasiicaiion, — Trismus,  the  maMicatory  fpaiill 
of  Eomberg,  may  be  tonic  or  clonic,  and  is  either  an  associated  jihenomfu^ 
in  general  convulsions  or,  more  rarely,  an  independent  alTection.  In  ihi*  ^'Ok^ 
form  the  jawB  are  kept  close  together— lock-jaw — or  can  be  separated  only  bm 
a  Bhort  space.  The  mnscles  of  mustication  can  1>e  seen  in  contractioD  lofl 
felt  to  be  hard ;  the  spasm  is  often  ]>ainfid.  This  tonic  contraction  i^  ol 
early  symptom  in  tetanus,  and  is  sometimes  seen  in  tetany.  A  fonn  of  tlfifl 
tonic  spasm  occurs  in  hysteria.  Occasionally  trismus  follows  exposure  to  vtHM 
and  is  said  to  be  doe  to  reflex  irritation  from  the  teeth,  the  mouth,  or  cunM 
of  the  jaw.  It  may  also  lie  a  sym]»tom  of  organic  disease  due  to  irritatiM 
near  the  motor  nucleus  of  the  fifth  nerve,  M 

Clonic  spasm  of  the  muscles  supplied  by  the  fifth  occurs  in  the  ftirm  tf 
rapidly  repeated  contractions,  as  in  '"chattering  teeth."  This  is  rare  iftsi 
from  general  conditions,  though  cases  are  on  record,  ugually  in  women  te 
in  life,  in  whom  this  isolated  clonic  spasm  of  the  muscles  of  the  jawha^  lyffl 
found.  In  another  form  of  clonic  spasm  -ometimes  seen  in  chorea  thciv  itp 
foreilile  single  contractions.  Gowers  mentions  an  instance  of  its  occum^scve 
an  isolated  affection. 

.(c)  GrsTATOKY .^Complete  or  partial  loss  of  the  sense  of  taste  ortr  \ 
anterior  two-thirds  of  the  tongne  has  been  supposed  by  some  to  follow  paralti 
of  the  fifth  nerve.    There  are  two  views  concerning  the  course  of  the  fibnsf  I 
carry  gustatory  impulse  from  this  part  of  the  tongue.     According  to 
they  take  a  devious  path,  passing  with  the  chnrda  tympani  to  qlatf  ' 

gajiglion,  thence  by  the  great  snf>crticial  petrosal  nerve  to  Mci  .^liuiw 

and  this  they  leave  to  reach  the  maxillary  nerve,  which  they  follow  Ihr 
trigeminal  nerve  to  the  brain.  A  study  of  clinical  cases  of  disease  of  I 
nerve  has  led  to  this  view.  It  seems  more  probable,  however,  fmir*  tbe 
t}(at  a  large  number  of  the  trigeminal  neurectomies  are  not  foj] 
taste,  that  the  fibres  pass  to  the  brain  directly  from  the  genii l,,.^  ..-i^^^ 
by  the  nervus  intermedius  of  Wrisberg,  Possibly  there  may  be  more  iha^Si 
course  for  these  fibres. 

The  dmffuosiv  of  disease  of  the  trifacial  nerve  is  rarely  diiBculL  II  no^ 
he  remembered  ihitt  the  preliminary  j>ain  and  hy persist hesia  are  swrnftiisi* 
mistaken  for  ordinary  neuralgia.  The  loss  of  sensation  and  the  paliy  of  ti* 
muscles  of  mastication  are  readilv  determined. 
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Treatment. — When  the  pain  is  severe  morphia  may  be  required  and  local 
pplications  are  useful.  If  there  is  a  suspicion  of  syphilis,  appropriate  treat- 
lent  should  be  given.    Faradization  is  sometimes  beneficial. 

FACIAL  NEEVE 

Piuralysis  (BelVs  Palsy). — Etiology. — The  facial  or  seventh  may  be  para- 
zed  by  (a)  lesions  of  the  cortex — supranuclear  palsy;  (b)  lesions  of  the 
icleus  itself;  or  (c)  involvement  of  the  nerve  trunk  in  its  tortuous  course- 
Lthin  the  pons  and  through  the  wall  of  the  skull. 

(a)  Supranuclear  paralysis,  due  to  lesion  of  the  cortex  or  of  the  facial 
>re8  in  the  corona  radiata  or  internal  capsule,  is,  as  a  rule,  associated  with 
smiplegia.  It  may  be  caused  by  tumors,  abscess,  chronic  inflammation,  or 
iftening  in  the  cortex  or  in  the  region  of  the  internal  capsule.  It  is  distin- 
lished  from  the  peripheral  form  by  well  marked  characters — the  persistence 
'  the  normal  electrical  excitability  of  both  nerves  and  muscles  and  the  fre- 
lent  absence  of  involvement  of  the  upper  branches  of  the  nerve,  so  that  the 
*bicularis  palpebrjrum,  frontalis,  and  corrugator  muscles  are  spared.  In  rare- 
istances  these  muscles  are  paralyzed.  In  this  form  the  voluntary  movements 
re  more  impaired  than  the  emotional.  Isolated  paralysis — monoplegia 
icialis — due  to  involvement  of  the  cortex  or  of  the  fibres  in  their  path  to 
le  nucleus,  is  uncommon.  In  the  great  majority  of  cases  supranuclear  facial 
aralysis  is  part  of  a  hemiplegia.  Paralysis  is  on  the  same  side  as  that  of  the 
rm  and  leg  because  the  facial  muscles  bear  precisely  the  same  relation  to  the 
)rtex  as  the  spinal  muscles.  The  nuclei  of  origin  on  either  side  of  the  middle 
ne  in  the  medulla  are  united  by  decussating  fibres  with  the  cortical  centre 
Q  the  opposite  side  (see  Fig.  18).  A  few  fibres  reach  the  nucleus  from  the 
.'rebral  cortex  of  the  same  side,  and  this  uncrossed  path  may  innervate  the 
pper  facial  muscles. 

(b)  The  nuclear  paralysis  caused  by  lesions  of  the  nerve  centres  in  the 
ledulla  is  not  common  alone ;  but  is  seen  occasionally  in  tumors,  chronic  soft- 
ling,  and  hsemorrhage.  It  may  be  involved  in  anterior  polio-myelitis.  In 
phtheria  this  centre  may  also  be  attacked.  The  symptoms  are  practically 
milar  to  those  of  an  affection  of  the  nerve  fibre  itself — infranuclear  paralysis. 

(c)  Involvement  of  the  Nerve  Trunk. — Paralysis  may  result  from: 

(1)  Involvement  of  the  nerve  as  it  passes  through  the  pons — that  is,  be- 
recn  its  nucleus  in  the  floor  of  the  fourth  ventricle  and  the  point  of  emer- 
»nce  in  the  postero-Iateral  aspect  of  the  pons.  The  specially  interesting 
ature  in  connection  with  involvement  of  this  part  is  the  production  of  what 
called  alternating  or  crossed  paralysis,  the  face  being  involved  on  the  same 
3e  as  the  lesion,  and  the  arm  and  leg  on  the  opposite  side,  since  the  motor 
ith  is  involved  al)0ve  the  point  of  decussation  in  the  medulla  (Fig.  18).  This 
icurs  only  when  the  lesion  is  in  the  lower  section  of  the  pons.  A  lesion  in 
16  upper  half  of  the  jions  involves  the  fibres  not  of  the  outgoing  nerve  on  the 
.me  side,  but  of  the  fibres  from  the  hemispheres  before  they  have  crossed  to- 
le  nucleus  of  the  op])osite  side.  In  this  case  there  would  of  course  be,  as 
i  hemiplegia,  paralysis  of  the  face  and  limbs  on  tlie  side  opposite  to  the 
sion.  The  palsy,  too,  would  resemble  the  cerebral  form,  involving  only  the 
wer  fibres  of  the  facial  nerve. 
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Blight  enlargement  of  the  cervical  glands. 
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(b)  Motor  Portion. — Tlie  inability  to  i 

the  affected  j*ide  is  the  distinguishing  fea* 

the  nerve.     It  ia  recognized  hy  |jlaoiag 

poral  mugch/s,  and,  when  the  patient 

contraction  is  noted.     If  paralyzed, 

jaw  toward  the  unaffected  side;  a*       .1       j_i  - 1  #  **  -         1  .   .^ 

''      1      J    ,j       „,,        ■  \     !}i  the  strloid  foramen  it  is  expo^lf^m- 

paralyzed  side,    "he  motor  para  .1       *  ,    •       m     d^      .t^ 

'      ,:     A*      1  ^     .  ,,   ^         T</»ently  cau&e  paralysis.    Tbe  fihTts  imt» 

result  of  involvement  oj  the  n       ,'        '■  *i  1    -  t        Jju< 
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'"'  ^  ^'"^     H.  M.  Thomas  has  described  two  cases  in  onr  Uaaij, i 
the  j»eripheral   facial  paralysis  all  the  branches  of 
,;jv(ilted.    The  face  on  the  affected  side  is  immohile  and  can  neithrr 
^1  ttt  will  nor  participate  in  any  emotional  movements.     The  sim  li 
w^^<J  the  wrinkles  are  effaced,  a  point  particularly  noticeable  00  tk 
'^/ef  elderly  jjcrsons.    The  eye  can  not  be  closed,  the  1" 
'TfjffC}^'  waters.     On  the  affected  side  the  angle  of  thtr  vv 
^^'p  drinking  the  lips  are  not  kept  in  close  apposition  to  the  glass.  #0  ttai 
'I' liquid  ii^  apt  to  run  out.     In  smiling  or  laughing  the  contrast  b  ran* 
as  the  affected  side  does  not  move,  which  gives  a  curious  iincqBil 
unince  to  the  two  sides  of  the  face.    The  eye  can  not  lie  rlo*«-fl  nor  «» 
^]fj  forehead  be  wTinkled.     In   long   standing  eases,  when  the  reactioa  ^ 
ji^'oeration  is  present,  if  the  patient  tries  to  close  the  ejres  while 
jjjfedly  at  an  ohject  the  lids  on  the  sound  side  close  firmly,  but  on  tlie  j 
.fjde  there  is  only  a  flight  inhibitory  droop  of  the  upper  lid,  and  thr  rtf  »* 
turned  upward  and  ontward  by  the  inferior  oblique.     On  asking  ibe  prti*** 
I  to  show  liis  upper  teeth,  the  angle  of  the  mouth  is  not  raised.    In  oO  tl^ 
f  movements  tlie  face  is  drawn  to  the  sound  side  hy  the  action  of  thr  mwd*- 
Speaking  may  be  slightly  interfered  with,  owing  to  the  ^         ^    nm  m  iV 
formation  of  the  labial  sounds.     Whistling  can  not  be  per  In  chr» 

ing  the  food,  owing  to  the  paralysis  of  the  buccinator,  particles  collect  00  tbr 
affected  side.    The  paralysis  of  the  nasal  muscles  is  seen  on  ask-^  -  *'-  ...t.f^t 
to  sniff.     Owing  to  the  fact  that  the  lips  are  drawTj  to  the 
tongue,  when  protruded,  looks  as  if  it  were  pushed  to  the  jmf 
on  taking  its  position  from  the  incisor  teeth,  it  will  ]ye  found  h^ 
die  line.    The  reflex  movements  are  lost  in  this  peripheral  form.    It  is  oflnDj 
stated  that  the  palate  is  partially  paralyzed  on  the  same  side  and  iM  tb 
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Gowers  and  Hughlin^s  Jackson  chny  the  existence  of 
^je  ^reat  majority  of  cases,  and  Horsley  and  Beevor  have 
''o  innervated  by  the  accessory  nerve  to  the  vagfus. 
of  the  facial  nerve,  to  which  much  attention  haa 
,     ..^^         ^^  HIilk  and  others?,  arc  ministered  to  by  the  fjenic- 

^k^l^      ^^  liiiry  nerve  of  Wrisberg,  and  the  chorda  tyrafiani, 

"^fc- ^^  .statory  functions.     It  Beems  likely  that  deep  ^enai- 

m  I's^ure,  position  and  passive  movement  runs  in  a  sep- 

I  in  the  motor  nerve  of  the  face.  Cutaneous  sensibility, 
which  we  localize  light  touch,  and  protopathic,  by  which  we 
-  of  heat  and  cold,  is  not  ministered  to  by  the  facial  nerve 
'■i'  are  observations  that  would  indicate,  however,  that  the  an- 
m1  the  tongue  and  possibly  a  little  strip  of  the  skin  of  the  auricle 
^stigial  supply  from  this?  nerve, 
.vhen  the  nene  is  involved  within  the  canal  between  the  genu  and  the 
^in  of  the  chorda  tympani,  the  sense  of  taste  is  lost  in  the  anterior  part  of 
^fhe  tongue  on  the  affected  side.  Wlien  the  nerve  is  doniatred  outside  the  skull 
the  sense  of  taste  is  unaffected.  Hearing  is  often  impaired  in  facial  paralysis, 
most  commonly  by  preceding  car  disease.  The  paralysis  of  the  stapedius 
niiiscle  may  lead  to  increased  sensitiveness  to  musical  notes.  Herpes  is 
eonietimes  associated  with  facial  paral}^ie.  Pain  is  not  common,  but 
there  may  be  neuralgia  about  the  ear.  The  face  on  the  affected  side  may  be 
ffwollen* 

The  electrical  reactions,  which  are  those  of  a  peripheral  palsy,  have  con- 
siderable importance  from  a  prognostic  standpoint,  Erlis  rules  are  as  fol- 
lows: If  there  is  no  change,  either  faradic  or  galvanic,  the  prognosis  is  good 
and  recovery  takes  place  in  from  fourteen  to  twenty  days.  If  the  farad ic 
and  galvanic  excitability  of  the  nerve  is  only  lessened  and  that  of  the  muscle 
increased  to  the  galvanic  current  and  the  contraction  formula  altered  (the 
contraction  sluggish  AC<KC),  the  outlook  is  relatively  good  and  recovery 
will  probably  take  place  in  from  four  to  six  w*eeks;  occasionally  io  from  eight 
to  ten.  When  the  reaction  of  degeneration  is  present — that  is,  if  the  faradic 
and  galvanic  excitability  of  the  nerves  and  the  faradic  excitability  of  the  mus- 
cles are  lost  and  the  galvanic  excitability  of  the  muscle  is  quantitatively  in- 
creased and  fjualitatively  changed,  and  if  the  mechanical  excitability  is  altered 
— the  prognosis  is  relatively  unfavorable  and  the  recovery  may  not  occur  for 
two,  six,  eight,  or  e\'en  fifteen  months. 

CorRSE," — The  course  of  facial  paralysis  is  usually  favorable.  The  onset 
in  the  form  following  cold  is  very  raj)id,  developing  perhaps  within  twenty- 
four  hourSt  but  rarely  is  the  paralysis  permanent.  Now  and  again  the  par- 
alysis never  disappears;  after  four  years  I  have  seen  only  slight  recovery.  Re- 
curring attacks  have  been  described ;  Sinkler  mentions  five.  On  the  other 
band,  in  the  paralysis  from  injury,  as  hy  a  l>low  on  the  mastoid  process,  the 
condition  may  remain.  When  permanent,  the  muscles  are  entirely  toneless. 
In  some  instances  contracture  develops  as  the  voluntary  power  returns,  and 
the  natural  folds  and  the  wrinkles  on  the  affected  side  may  be  deepened,  so 
that  on  looking  at  the  face  one  at  first  may  have  the  impression  that  tlte  af- 
fected side  is  the  sound  one.  This  is  corrected  at  once  on  asking  the  patient 
to  smile*  when  it  is  seen  which  side  of  the  face  has  the  most  active  movement 


A 


1043 


DISEASES   OF   THE    NERVOUS    SYSTEM 


I 

I 

I 

I 
I 


(?)  The  nerve  may  he  involved  at  its  point  of  emergence  1  pw- 

ticularly  hy  the  eerebeno-pootiiie  growths,  by  gummata,  menin  aa|> 

fiionally  it  may  be  injured  in  fracture  of  the  ba&e.  ^H 

(3)  In  passmg  through  the  Fallopian  canal  the  nerve  ma\  tn*  mvimF 
in  diseasio  of  the  ear,  particularly  by  caries  of  the  bone  in  otitis^  media.  Tlui 
i^  a  common  cause  in  children.  1  have  seen  two  instances  follow  otitii  it 
puerperal  fever. 

(4)  As  the  nerve  emerges  from  the  styloid  foramen  it  is  expoied  to  la^ 
juries  and  blows  which  not  infrequently  cause  paralysis.     The  fibr 
cut  in  the  removal  of  tumors  in  this  region,  or  the  paralysis  may  !« 
pressure  of  the  forceps  in  an  instrumental  delivery. 

(5)  Exposure  to  cold  is  the  most  common  cause  of  facial  paralysit  (MI*! 
palsy),  inducing  a  neuritis  of  the  nerve  within  the  Fallopian  canal  Rdk  !«• 
lieves  that  in  most  of  these  cases  there  is  an  acute  otitis  media  from  whidb 
the  nerve  is  involved* 

(6)  Syi>hilis  is  not  an  infrequent  cause,  and  the  paralyais  may  appetr 
early  with  the  secondary  symptoms, 

(7)  It  may  occur  in  association  with  herpes.  J 
Fackd  diple(/ia  is  a  rare  con (ht ion  occasionally  found  in  aff<^*tioiif  at  Mj 

base  of  tlie  brain,  lesions  in  the  pons,  simultaneous  involvement  of  the  nifvii 
in  ear-ilisease,  and  in  diphtheritic  paralysis.  Disease  of  the  nnch*!  or  fTiB« 
metrical  involvement  of  the  cortex  might  also  produce  it.     It  mav  » 

a  congenital  alTcction.    H.  M.  Thomas  has  descril>ed  two  cases  in  on* 

Symptoms, — In  the  peripheral  facial  paralysis  all  the  branches  of  tiv 
nerve  are  involved.  The  face  on  the  affected  side  is  immobile  and  can  DpitM 
be  moved  at  will  nor  participate  in  any  emotional  movements.  The  skio  M 
smooth  and  the  wrinkles  are  effaced,  a  point  particularly  n<>^  '^^H 

forehead  of  elderly  persons.     The  eye  can  not  Im?  closed,  the  k)\'  ^t^| 

and  the  eye  %vaters.  On  the  afTected  side  the  angle  of  tlie  mouth  is  bwrwfl 
and  in  drinking  the  lips  are  not  kept  In  close  apposition  to  the  glass,  ft>titfl| 
the  liqtiid  is  apt  to  run  out.  Tn  smiling  or  laughing  the  contrast  16  mai 
striking,  as  the  affected  side  does  not  move,  which  gives  a  curious  afte<|ial 
ap[iea ranee  to  the  two  sides  of  the  face.  The  eye  can  not  l>e  closed  oor  rffl 
the  forehead  be  wrinkled.  In  long  standing  cases*  wheD  ihc  rNictioD  ■ 
dt'generation  is  present,  if  the  patient  tries  to  close  the  eyes  while  lookiiif 
fixedly  at  an  object  the  lids  on  the  sound  side  close  firmly,  but  on  the  paraljirf 
side  there  is  only  a  slight  inhibitory  droop  of  the  up[)er  lid*  and  the  ej^  il^ 
turned  upward  and  outward  by  the  inferior  ohlifiue.  On  asking  the  patiol 
to  show  his  uj)per  teeth,  the  angle  of  the  mouth  is  not  raise<l.  In  ill  tto 
movements  the  face  is  drawn  to  the  sound  side  by  the  actiois  >  ^d* 

♦Speaking  may  be  slightly  interfered  with,  owing  to  the  imper  la  fii 

formation  of  the  labial  sounds.  Whistling  can  not  be  performed.  In  A*** 
ing  the  food,  owing  to  the  paralysis  of  the  buccinator,  particli^  "  *  ti  tti 
affected  side.    The  paralysis  of  the  nasal  muscles  is  seen  on  ask     _  itin* 

to  snitf.     Owing  to  the  fact  that  tlie  lips  are  drawn  to  the  sound  !*i 
tongue,  when  protruded,  looks  as  if  it  were  pushed  to  the  {mra]yze<l  i^ii 
on  taking  its  position  from  the  incisor  teeth,  it  will  l)e  found  to  be  in  the 
die  line.    The  reflex  movements  are  lost  in  tliis  peripheral  form.    Il  ia 
stated  that  the  palate  is  imrtially  paralyzed  on  the  idiite  ^ide  and  that  fc 
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uvula  deviates.  Both  Gowers  and  Hughlings  Jackson  deny  the  existence  of 
this  involvement  in  the  great  majority  of  cases,  and  Horsley  and  Beevor  have 
eliown  that  these  parts  are  innervated  by  the  accessory  nerve  to  the  vagus. 

The  sensory  functions  of  the  facial  nerve,  to  which  much  attention  has 
been  paid  of  late  by  Cushing,  Mills  and  others,  are  ministered  to  by  the  genic- 
xilate  ganglion,  the  intermediary  nerve  of  Wrisberg,  and  the  chorda  tympani, 
'Which  last  has  chiefly  gustatory  functions.  It  seems  likely  that  deep  sensi- 
l»ility  with  sense  of  pressure,  position  and  passive  movement  runs  in  a  sep- 
arate aflFerent  system  in  the  motor  nerve  of  the  face.  Cutaneous  sensibility, 
l>oth  epicritic,  by  which  we  localize  light  touch,  and  protopathic,  by  which  we 
recognize  degrees  of  heat  and  cold,  is  not  ministered  to  by  the  facial  nerve 
proper.  There  are  observations  that  would  indicate,  however,  that  the  an- 
terior part  of  the  tongue  and  possibly  a  little  strip  of  the  skin  of  the  auricle 
have  a  vestigial  supply  from  this  nerve. 

When  the  nerve  is  involved  within  the  canal  between  the  genu  and  the 
origin  of  the  chorda  tympani,  the  sense  of  taste  is  lost  in  the  anterior  part  of 
the  tongue  on  the  affected  side.  When  the  nerve  is  damaged  outside  the  skull 
the  sense  of  taste  is  unaffected.  Hearing  is  often  impaired  in  facial  paralysis, 
most  commonly  by  preceding  ear  disease.  The  paralysis  of  the  stapedius 
muscle  may  lead  to  increased  sensitiveness  to  musical  notes.  Herpes  is 
sometimes  associated  with  facial  paralysis.  Pain  is  not  common,  but 
there  may  l)e  neuralgia  about  the  ear.  The  face  on  the  affected  side  may  be 
swollen. 

The  electrical  reactions,  which  are  those  of  a  peripheral  palsy,  have  con- 
siderable importance  from  a  prognostic  standpoint.  Erb's  rules  are  as  fol- 
lows :  If  there  is  no  change,  either  faradic  or  galvanic,  the  prognosis  is  good 
and  recover}'  takes  place  in  from  fourteen  to  twenty  days.  If  the  faradic 
and  galvanic  excitability  of  the  nerve  is  only  lessened  and  that  of  the  muscle 
increased  to  the  galvanic  current  and  the  contraction  formula  altered  (the 
contraction  sluggish  AC<KC),  the  outlook  is  relatively  good  and  recovery 
will  probably  take  place  in  from  four  to  six  weeks;  occasionally  in  from  eight 
to  ten.  When  the  reaction  of  degeneration  is  present — that  is,  if  the  faradic 
and  galvanic  excitability  of  the  nerves  and  the  faradic  excitability  of  the  mus- 
cles are  lost  and  the  galvanic  excitability  of  the  muscle  is  quantitatively  in- 
creased and  qualitatively  changed,  and  if  the  mechanical  excitability  is  altered 
— the  prognosis  is  relatively  unfavorable  and  the  recovery  may  not  occur  for 
two,  six,  eight,  or  even  fifteen  months. 

COUKSE. — The  course  of  facial  paralysis  is  usually  favorable.  The  onset 
in  the  form  following  cold  is  very  rapid,  developing  perhaps  within  twenty- 
four  hours,  but  rarely  is  the  paralysis  permanent.  Now  and  again  the  par- 
alysis never  disappears;  after  four  years  I  have  seen  only  slight  recovery.  Re- 
curring attacks  have  been  described;  Sinkler  mentions  five.  On  the  other 
hand,  in  the  paralysis  from  injury,  as  by  a  blow  on  the  mastoid  process,  the 
condition  may  remain.  When  ])ernianent,  tlie  muscles  are  entirely  toneless. 
In  some  instances  contracture  develops  as  the  voluntary  ])ower  returns,  and 
the  natural  folds  and  the  wrinkles  on  the  affected  side  may  be  deepened,  sn 
that  on  looking  at  the  face  one  at  first  may  have  the  ini])ression  that  the  af- 
fected side  is  the  sound  one.  This  is  corrected  at  once  on  asking  the  j)atient 
to  smile,  when  it  is  seen  which  side  of  the  face  has  the  most  active  movement. 


1044  DISEASES    OF    THE    NERVOUS    SYSTEM  H 

Aretn'iii^  Oiited  the  dilfkiilty  eonietinus  exiierieneed  in  detemuniug  whirirtSl 
was  aiTected  until  the  patient  ispoke  or  laughed-  I 

I        Diagnosis. — The  diagnosis  of  facial  paralvFis  is  tisimlly  ea^y.    The  Ji^j 

'  tinction  l)etween  the  peripheral  and  central  form  is  based  on  facts  alr^dfittah  ^ 
tioned. 

TiiEATMKXT,^ln  the  ease?  which  result  from  cold  and  are  proliah^^H 
to  neuritis  within  the  hony  ciinal,  hot  applicationg  first  should  be  msdffHM 
eequently  the  thermo-cautery  raay  be  used  lightly  at  intervals  of  a  da?  or  tWi 
over  the  mastoid  process,  or  small  Ivlipters  applied.     If  the  eiir  is  diiMfed, 
free  diBcharire  for  the  secretion  shoijld  be  obtained.    The  galvanic  current  w 
he  employed  to  keep  up  the  nutrition  of  the  mujrcles.    The  positive  poledidild 
be  placed  behind  the  ear,  the  negative  one  along  the  zygomatic  and  other  iniis^ , 
cles.    The  application  can  be  n^ade  daily  for  a  quarter  of  an  hour  and  iM 
patient  can  readily  be  taught  to  make   it  himself  before  a  looking  ^H 
Maf^sage  in  the  course  of  the  nerve  and  of  the  muscles  of  the  face  oJ^H 
nseful.     A  course  of  iodide  of  potassium  may  be  giv^eii  even  when  there  if  iu> 

I  indication  of  syphilis. 

I        In  those  cases  in  which  the  nerve  has  been  destroyed  by  an  injury,  ivmi 
an  operation  or  from  disease,  and  when  tliere  lias  been  no  evidence  of  rettmi- 
ing  function  after  keepin<^  up  the  electric  treatment  for  a  few  months,  a  omt 
anastomosis  should  be  performed.     For  this  purpoi?e  either  the  spinal  itciH 
Bory  or  the  hypoglossal  nerve  may  be  used.     Though  the  normal  cr»ndilJadj 
may  never  be  completely  regained  after  such  an  operation,  the  motor  pgwg 
will  he  largely  reetored  to  the  paralyzed  muscles  and  the  obtrusive  de{|^^| 
greatly  lessened.    This  procedure,  based  on  the  results  of  physiological  qPW 
mentation,  makes  one  of  the  most  striking  of  modem  operations.  J 

Spasm.— The  spasm  may  be  limited  to  a  few  or  involve  all  the  mMcfafl 
innervated  by  the  facial  nervx%  and  may  be  unihitcral  or  bilateral,  I 

I        It  is  known  also  by  the  name  of  mimic  spasm  or  of  convulsive  tic.   Stfl 
eral  different  affections  are  usually  considered  under  the  name  uf  faml  cj 
mimic  spasm,  but  we  shall  here  speak  only  of  the  simple  spasm  of  the  tawf 
niuscles,  either  primary  or  following  jiaralysis.  and  shall  not  include  ibe  vMf^ 
of  habit  spasm  in  children,  or  the  tic  conmdsif  of  the  French. 

Gowers  recognizes  two  classes — one  in  which  there  is  an  nrgaiiie  lee«ir 
and  an  idiopathic  form.  It  is  thought  to  be  due  also  to  reflex  caiisei*  ■i 
as  tlje  irritation  from  carious  teeth  or  the  presence  of  intestinal  irorttuL  tk 
disease  usually  occurs  in  adults,  whereas  the  habit  spasm  and  the  fir  cMm^ 
of  the  French,  often  confounded  with  it,  are  most  common  in  ehildreo,  Trw 
mimic  spasm  occasionally  comes  on  in  childhood  and  persists.  In  the<mf^ 
a  school-ujate  the  affection  was  marked  as  early  as  the  eleventh  or  twriftli  y«r 
and  still  continues.  When  the  result  of  organic  disease,  there  lia-?  uimallT  htfi 
a  lesion  of  the  centre  in  the  cortex,  as  in  the  ease  reported  by  BerUiJf,  < 
pressure  on  the  nerve  at  the  base  of  the  brain  by  aneurism  or  tumor. 

Symptoms. — The  spasm  may  involve  only  the  muscles  around  tbr " 
blepharospa.^ni^in  which  case  there  is  constant,  rapid,  quick  actioB  irf  i 
orbicularis  palpebrarum,  which,  in  association  with  photophobia,  may 
in  character.    More  commonly  the  spasm  affects  the  lateral  facial  mu^^cli 
those  of  the  eye,  and  there  is  constant  twitching  of  the  side  of  the  fac#1 
partial  closure  of  the  eye.    The  frontalis  is  rarely  involved*    In 
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cases  the  depressors  of  the  angle  of  the  mouth,  the  levator  menti,  and  the 
platysma  myoides  are  affected.  This  spasm  is  confined  to  one  side  of  the  face 
in  a  majority  of  cases,  though  it  may  extend  and  become  bilateral.  It  is 
increased  by  emotional  causes  and  by  voluntary  movements  of  the  face.  As 
a  rule,  it  is  painless,  but  there  may  be  tender  points  over  the  course  of  the  fifth 
nerve,  particularly  the  supraorbital  branch.  Tonic  spasm  of  the  facial  mus- 
cle may  follow  paralysis,  and  is  said  to  result  occasionally  from  cold. 

The  outlook  in  facial  spasm  is  always  dubious.  A  majority  of  the  cases 
persist  for  years  and  are  incurable. 

Treatment. — Sources  of  irritation  should  be  looked  for  and  removed. 
When  a  painful  spot  is  present  over  the  fifth  nerve,  blistering  or  the  appli- 
<!ation  of  the  thermo-cautery  may  relieve  it.  Hypodermic  injections  of  strych- 
nia may  be  tried,  but  are  of  doubtful  benefit.  Weir  Mitchell  recommends  the 
freezing  of  the  cheek  for  a  few  minutes  daily  or  every  second  day  with  the 
spray,  and  this,  in  some  instances,  is  beneficial.  Often  the  relief  is  transient; 
the  cases  return,  and  at  every  clinic  may  be  seen  half  a  dozen  or  more  of  such 
patients  who  have  run  the  gamut  of  all  measures  without  material  improve- 
ment. Severe  cases  may  require  surgical  interference.  The  nerve  may  be 
divided  near  the  stylomastoid  foramen  and  an  anastomosis  made  between  it 
and  the  spinal  accessory. 

AUDITORY  NERVE 

The  eighth,  known  also  as  poriio  mollis  of  the  seventh  pair,  passes  from 
the  ear  through  the  internal  auditory  meatus,  and  in  reality  consists  of  two 
separate  nerves — the  cochlear  and  vestibular  roots.  These  two  roots  have  en- 
tirely different  functions,  and  may  therefore  be  best  considered  separately. 
The  cochlear  nerve  is  the  one  connected  with  the  organ  of  Corti,  and  is  con- 
cerned in  hearing.  The  vestibular  nerve  is  connected  with  the  vestibule  and 
semicircular  canals,  and  has  to  do  with  the  maintenance  of  equilibrium. 

The  Cochlear  Nerve 

The  cortical  centre  for  hearing  is  in  the  tomporo-sphenoidal  lobe.  Primary 
disease  of  the  auditory  nerve  in  its  centre  or  intracranial  course  is  uncommon. 
More  frequently  the  terminal  branches  are  affected  within  the  labyrinth. 

Affection  of  the  Cortical  Centre. — The  superior  temporal  gyrus  represents 
the  centre  for  hearing.  In  man  destruction  of  this  gyrus  on  the  left  side 
results  in  word-deafness,  which  may  be  defined  as  an  inability  to  understand 
the  meaning  of  words,  though  they  may  still  be  heard  as  sounds.  The  central 
auditory  path  extending  to  the  cortical  centre  from  the  terminal  nuclei  of  the 
cochlear  nerve  may  be  involved  and  produce  deafness.  This  may  result  from 
involvement  of  the  lateral  lemniscus,  from  the  presence  of  a  tumor  in  the 
corpora  quadrigemina,  especially  if  it  involve  the  posterior  quadrigeminal 
bodies,  from  a  lesion  of  the  internal  geniculate  body,  or  it  may  be  associated 
with  a  lesion  of  the  internal  capsule. 

Lesions  of  the  nerve  at  the  base  of  the  brain  may  result  from  the  pressure 
of  tumors,  meningitis  (particularly  the  cerebro-spinal  form),  haemorrhage,  or 
tramnatism.  A  primary  degeneration  of  the  nerve  may  occur  in  locomotor 
Primary  disease  of  the  terminal  nuclei  of  the  cochlear  nerve  (nucleus 
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^uervi  coc'hlearis  dorsalis  and  nucleus  nervi  eochlearie  vemralis)  b  rait^TP 
far  the  musit  interesting  form  results  from  epidemic  cerebro-&pinal  memti^i^ 
in  which  the  ntrve  is  frfquenlly  involved,  causing  permanent  deafoc^j^  I&i 
young  diiUlren  tlii*  condition  results  in  deaf-niuiism. 

B  Internal  Ear. — In  a  majority  of  the  cases  associated  with  audilorv  amJ 
Bvniptums  the  k'Jrion  is  in  the  internal  ear,  either  primary  or  the  result  o(  w 
tension  uf  di incase  of  the  middle  ear.  Two  grou(j§  of  symptoms  maj  be  pro*: 
duced — hy peraisthesia  and  irritation,  and  diminished  function  or  nerrom  dctfc 

(a)  Hyperesthesia  and  Irritation.— This  may  be  dne  to  altered  fuuo 
tion  of  the  centre  as  well  as  of  the  nerve  ending.    True  hyj' 

aeufiis — is  a  condition   in  which  sounds,  sometimes  even 
H  other  persons,  are  heard  with  great  intensity.     It  oceure  in  hyeteria  and  oc- 

■  casionally  in  cerehral  diseas^e.     As  already  mentioned,  in   paralysis  of  the 
stiipedius  low  notes  may  he  heard  with  intensity.    In  dysesthesia,  or  dyfianm^ 
onlinary  sounds  cause  an  unpleasant  sensation,  as  commonly  happens  in 
neetion  with  headache,  when  ordinary  noises  are  hadly  hurne. 

■  Tinniim  aurium  is  a  term  employed  to  designate  certain  subjectire 
tions  of  ringing,  roaring,  tickling,  and  whirring  noises  in  the  ear.    It 
very  eonimon  and  often  a  distressing  symptom.     It  is  associated  wjtb  mm} 
forms  of  ear  disease  and  may  result  from  pressure  of  wax  on  the  drum.    It 
rare  in  organic  disease  of  the  central  connections  of  the  nerve.     Sudden 
tense  stimulation  of  the  nerve  may  cause  it.     A  form  not  uncommonly 
with  in  niedieal  practice  is  that  in  which  the  patient  hears  a  i  '  h 
in  the  ear,  and  the  noise  has  a  systolic  intensification,  usually  '■  h 
have  twice  heen  consulted  hy  physicians  for  this  condition  under  the  Wief 

m  that  they  had  an  internal  aneurism.    A  systolic  murmur  may  be  heard  w 
B  Bionally  on  ausciiJtation,    It  occurs  in  conditions  of  anaemia  and  neurasthfai 
Suhjective  noises  in  the  ear  may  precede  an  epileptic  seizure  and  are  somt^tnoi 
present  in  migraine.     In  whatever  form  tinnitus  exists^  though  slight 
often  regarded  as  trivial,  it  occasions  great  annoyance  and  often  mental 
tress,  and  has  even  driven  patients  to  suicide. 

The  diagnasiH  is  readily  made;  hut  it  is  often  extremely  difiteult  to 
mine  upon  what  condition  the  tinnitus  depends.     The  relief  of  constituticiBil 
states,  such  as  anaemia,  neurasthenia,  or  gout,  may  result  in  cure,    A  cai 
local  examination  of  the  ear  should  always  be  made.    One  of  the  most  wi 
ing  forms  is  the  constant  clicking,  sometimes  audihle  many  f 
the  patient,  and  due  probably  to  clonic  spasm  of  the  muscles  ^ 
the  Eustachian  tube  or  of  the  levator  palati.    The  condition  may  jie; 
years  unchanged,  and  then  disappear  suddenly.    The  pulsating  forms  of 
tus,  in  which  the  sound  is  like  that  of  a  systolic  hruii,  are  almoirt  inTtrisl*^ 
suhjective,  and  it  is  very  rare  to  hear  anything  with  the  stethoscope. 
to  be  remembered  that  in  children  there  is  a  systolic  brain  mamt' 
heard  over  the  ear,  and  in  some  instances  appreciable  in  the  adult, 

(b)  Diminished  Function  or  Nervous  Dkafness, — In  testing  for 
0U8  deafness,  if  the  tuning  fork  can  not  be  heard  when  placed  nefir  t\v*  rnnto*. 
but  the  vibrations  are  audible  liy  placing  the  foot  of  the  luniii.  :-i^^ 
the  temporal  bone,  the  conclusion  may  be  drawn  that  the  deafL^..  ..  -^  ^i^*- 
to  involvement  of  the  nerve.     The  vibrations  are  conveyed  through  the  tffflD- 
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pcm]  hono  to  the  cochlea  nml  vo«tihiik\     The  watch  may  be  used  for  the  same  i 
purpo&e,  and  if  the  meatus  is  closed  and  the  watch  ie  heard  better  in  contact  I 
urith  the  mastoid  process  than  when  opposite  the  open  meatus,  the  deafness  | 
ig  probably  not  nervoug,     Dipturbanee  of  the  function  of  the  auditory  nerve 
is  not  a  very  frequent  symptom  in  brain  disease,  but  in  all  cases  tlie  function 
of  the  nerve  should  be  carefully  tested. 

The  Vedtbuiar  Nerve 


I 


I 


The  most  frequent  symptoms  met  with  in  association  wnth  disease  of  the 
vestihular  nerve  and  its  central  connections  are  vertigo,  nystagmus,  and  logs 
of  coordination  of  the  muscles  of  tlie  head,  neck,  and  eyes. 

Auditory  Vertig'o — Memere*s  Biaease.— In  IJ^Gl  Meniere,  a  Frencli  phy- 
sician, described  an  affection  characterized  by  noises  in  the  ear,  vcrti^^o  (which 
might  be  associated  with  loss  of  consciousness),  vomiting,  and,  in  many  cases, 
progressive  loss  of  hearing,  Baniny,  of  Vienna,  has  thrown  much  lif^ht  on 
this  subject.  He  groups  the  conditions  in  which  the  labyrinth  may  be  af- 
fected under  the  following  beads:  (a)  Acute  infections  diseases,  inllucnza, 
cerebro-spinal  meningitis,  mumps,  etc.  (b)  Chronic  infectious  diseases,  syph- 
ilis particularly,  (c)  Constitutional  conditions  and  auto-intoxications,  Hicm- 
orrhage  into  the  labyrinth  (in  leukieniia,  purpura  hieuiorrhagica,  pernicious 
ansemia)  ;  chlorosis,  thyroid  intoxieatioos,  arterio-scUTosis,  etc.  (d)  Tumors 
and  diseases  of  the  central  nervous  system ;  tumors  of  the  acoustic  nerve, 
cerebellum,  pons,  and  fourth  ventricle,  meningitis,  cerebellar  abscess,  multiple 
sclerosis,  tabes,  etc.  (e)  Traumatic  injuries,  fracture  of  the  base,  etc.  (/") 
Hereditary  degenerative  diseases  and  malformations  of  the  internal  ear,  (g) 
Intoxications,  alcohol,  nicotine,  quinine,  salicylic  acid  group,  arsenic  (sal- 
varsan  ? ) , 

SvMiTOMs.—The  attack  usually  sets  in  suddenly  with  a  buzzing  noise  in  i 
the  ears  and  the  patient  feels  as  if  he  was  reeling  or  staggering.     He  may  feel 
himself  to  l>e  rt'cling,  or  the  objects  about  him  may  seeiu  to  be  turning,  or  the 
phenomena  may  be  combined.    The  attack  is  often  so  abrupt  that  the  patient 
falls^  though  J  as  a  rule,  he  has  time  to  steady  himself  by  grasping  some  neigh- 
horing  object.     Consciousness  is  generally  maintained,  hut  may  be  momenta- 
rily lost.     Ocular  symptoms  are  usually  present.     Jerking  of  the  eyeballs,  or 
nystagmus,  occurs.    The  patient  beeomes  pale  and  nauseated,  a  clammy  sweat 
breaks  out  on  the  face,  and  vomiting  may  follow*    The  duration  of  the  attack 
Varies   greatly.     At  times  it   may  be  very  short,   but  it   usually  causes  the 
patient  to  lie  quietly  for  some  time,  as  any  movement  of  the  liead  brings  on 
unother  attack. 

Labyrinthine  vertigo  is  usually  paroxysmal,  coming  on  at  irregular  inter- 
vals, sometimes  of  weeks  or  months;  or  several  attacks  may  occur  in  a  day. 

The  disturbances  of  equilibrium,  including  tlie  vertigo,  are  dependent  upon 
Q  disturbance  of  the  functions  of  the  vestibular  nerve  or  of  the  organs  with 
^'hich  tkis  nerve  is  connected,  either  in  its  peripheral  distribution  or  by  means 
of  its  centra!  connection.  The  auditory  symptoms  often  accompanying  it  are 
<3oubtleFs  always  due  to  involvement  of  the  cochlear  nerve  or  its  peripheral 
Or  central  connections. 

Df.iONOSis.— The  combination  of  tinnitus  with  giddiness,  with  or  without 
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gastric  disturbance,  is  sufficient  to  establish 
forms  of  vertigo  from  which  it  must  be  <listi] 
gastric  vertigo,  which  is  associated  with  dys])e] 
in  persons  of  middle  age,  is,  as  a  rule,  readil 
of  tinnitus  or  evidences  of  disturbance  in  the 
This  variety  of  vertigo  is  much  less  commoi 
would  lead  us  to  believe.  It  is  important  t( 
vertigo  with  ocular  defects. 

The  cardio-vascular  vertigo,  one  of  the  n 
cases  of  valvular  disease,  particularly  aortic  i 
in  arterio-sclerosis. 

Aural  vertigo  must  be  carefully  distinguis 
or,  indeed,  of  definite  epilepsy.  It  is  rare  in 
ear  or  actual  giddiness,  but  in  the  aura  pre< 
patient  may  feel  giddy.  Giddiness  and  trans 
be  associated  with  organic  disease  of  the  brain. 
Vomiting  also  may  be  ])resent.  A  careful  inv( 
correct  diagnosis.  Barany's  special  tests  for  th 
tibular  nerve  are  of  great  use  in  the  hands  of 
his  caloric  test  (irrigation  of  the  external  me 
and  observing  its  effect  on  the  production  of  i 

PuoGNOsis. — The  outlook  in  Meniere's  disc 
cases  recover  completely,  in  others  deafness  n 
shorter  intervals.  In  aggravated  cases  the  [ 
vertigo,  and  may  even  be  confined  to  his  bed. 

Treatment. — Bromide  of  potassium,  in  '2( 
times  a  day,  is  sometimes  beneficial.  If  the; 
iodides  should  be  administered.  The  salicylates 
advises  quinine  to  cinchonism.  In  cases  in 
arterial  tension  nitroglycerin  may  be  given,  a 
increasing  gradually.  It  is  not  specially  valua 
the  cases  of  giddiness  in  middle  aged  men  and 
sclerosis  it  sometimes  acts  very  satisfactorily, 
tion  is  sometimes  followed  by  prompt  relief  oi 

Endemic  Paralytic  Vertigo.— In  parts  of  S 
a  remarkable  form  of  vertigo  described  by  Ge 
attacks  of  i)aretic  weakness  of  the  extremities, 
able  depression,  but  with  retention  of  conscious] 
Japan,  where  Miura  says  it  develops  j)aroxysr 
of  both  sexes  and  all  ages.    It  is  known  there  as 


GLaSSO-PH  AR  YXG  E  AL 

(Xervu.s  gJossopliaryi 

The  ninth  nerve  contains  both  motor  and  st 
of  the  special  sense  of  tastr  to  tlie  tongue.    It 
tbe  stylo-j)haryngeus  an«l  the  middle  ccmstricto 
fibres  are  distributed  to  the  upper  part  of  the  ; 
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^nptoms. — Of  nuclear  disturbance  we  know  very  little.  The  pharyngeal 
toms  of  bulbar  paralysis  are  probably  associated  with  involvement  of  the 
i  of  this  nerve.  Lesion  of  the  nerve  trunk  itself  is  rare,  but  it  may  be 
ressed  by  tumors  or  involved  in  meningitis.  Disturbance  of  the  sense  of 
may  result  from  loss  of  function  of  this  nerve,  in  which  case  it  is  chiefly 
e  posterior  part  of  the  tongue  and  soft  palate. 

he  general  disturbances  of  the  sense  of  taste  may  here  be  briefly  referred 
Loss  of  the  sense  of  taste — ageusia — may  be  caused  by  disturbance  of  the 
heral  end  organs,  as  in  affections  of  the  mucosa  of  the  tongue.  This  is 
common  in  the  dry  tongue  of  fever  or  the  furred  tongue  of  dyspepsia, 
r  which  circumstances,  as  the  saying  is,  everything  tastes  alike.  Strong 
nts,  too,  such  as  pepper,  tobacco,  or  vinegar,  may  dull  or  diminish  the 
of  taste.  Complete  loss  may  be  due  to  involvement  of  the  nerves  either 
eir  course  or  in  the  centres.  Perversion  of  the  sense  of  taste — parageusis 
rarely  found,  except  as  an  hysterical  manifestation  and  in  the  insane, 
jased  sensitiveness  is  still  more  rare.  There  are  occasional  subjective 
tions  of  taste,  occurring  as  an  aura  in  epilepsy  or  as  part  of  the  hallu- 
ions  in  the  insane. 

'o  test  the  sense  of  taste  the  patient's  eyes  should  be  closed  and  small 
titles  of  various  substances  applied  to  the  protruded  tongue.  The  sensa- 
should  be  perceived  before  the  tongue  is  withdrawn.  The  following  are 
lost  suitable  tests :  For  bitterness,  quinine ;  for  sweetness,  a  strong  solu- 
of  sugar  or  saccharin;  for  acidity,  vinegar;  and  for  the  saline  test,  corn- 
salt.  One  of  the  most  important  tests  is  the  feeble  galvanic  current, 
1  gives  the  well-known  metallic  taste. 

PNEUMOGASTRIC    NERVE 

(Nenms  vagus) 

Tie  tenth  nerve  has  an  important  and  extensive  distribution,  supplying 
pharynx,  larynx,  lungs,  heart,  oesophagus,  and  stomach.  The  nerve  may 
volved  at  its  nucleus  along  with  the  spinal  accessory  and  the  hypoglossal, 
ing  what  is  known  as  bulbar  paralysis.  It  may  be  compressed  by  tumors 
leurism,  or  in  the  exudation  of  meningitis,  simple  or  syphilitic.  In  its 
le  in  the  neck  the  trunk  may  be  involved  by  tumors  or  in  wounds.  It  has 
tied  in  ligature  of  the  carotid,  and  has  been  cut  in  the  removal  of  deep- 
d  tumors.    The  trunk  may  be  attacked  by  neuritis. 

'he  affections  of  the  vagus  are  best  considered  in  connection  with  the 
ibution  of  the  separate  nerves. 

liaryngeal  Branches. — In  combination  with  the  glosso-pharyngeal  the 
3hes  from  the  vagus  form  "the  pharyngeal  plexus,  from  which  the  muscles 
mucosa  of  the  pharynx  are  supplied.  In  paralysis  due  to  involvement  of 
?ither  in  the  nuclei,  as  in  bulbar  paralysis,  or  in  the  course  of  the  nerve, 
diphtheritic  neuritis,  there  is  difficulty  in  swallowing  and  the  food  is  not 
d  on  into  the  ocsopha^is.  If  the  nerve  on  one  side  only  is  involved  the 
itition  is  not  much  impaired.  In  those  casi'S  the  ])articles  of  food  fre- 
tly  pass  into  the  larynx,  and,  when  the  soft  palate  is  involved,  into  the 
rior  nares. 
68 
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Spasm  of  the  phar}Tix  is  always  a  functional  disorder,  usually  occurri 
in  hysterical  and  nervous  people.     Gowers  mentions  a  case  of  a  genilen 
who  could  not  eat  unless  alone,  on  account  of  the  inability  to  &walIow  in 
presence  of  others  from  spasm  of  the  pharynx.    This  spasm  is  a  well  marl 
feature  in  hydrophobia,  and  it  occurs  also  in  pseudo-hydrophobia. 

Laryngeal  Branches. — The  superior  laryngeal  nerve  su])plios  the  niui 
membrane  of  the  lar}Tix  above  the  cords  and  the  crico-thyroid  muscle.  ' 
inferior  or  recurrent  laryngeal  curves  around  the  arch  of  the  aorta 
the  left  side  and  the  subclavian  artery  on  the  right  passes  along  the  tnu 
and  supplies  the  mucosa  below  the  cords  and  all  the  muscles  of  the  lar 
except  the  crico-thyroid  and  the  epiglottidean.  Experiments  have  shown  i 
these  motor  nerves  of  the  pneumogastric  are  all  derive<l  from  the  s\\\ 
accessory.  The  remarkable  course  of  the  recurrent  laryngeal  nerves  nni 
them  liable  to  pressure  by  tumors  within  the  thorax,  particularly  by  aneuri 
The  following  are  the  most  important  forms  of  paralysis: 

(a)  BiLATEiiAL  Paralysis  of  the  Abductoks. — In  this  conditi^m 
posterior  crico-arytenoids  are  involved  and  the  glottis  is  not  oiwmil  *lur 
inspiration.  The  cords  may  be  close  together  in  the  position  of  flionati 
and  during  inspiration  may  be  brought  even  nearer  together  by  the  pre>t 
of  air,  so  that  there  is  only  a  narrow  chink  through  which  the  air  wlli^ 
with  a  noisy  stridor.  This  dangerous  form  of  laryngeal  paralysis  tH'Curs  ik 
sionally  as  a  result  of  cold,  or  may  follow  a  laryngeal  catarrh.  Tiie  jx^siti 
muscles  have  been  found  degenerated  when  the  others  were  healthy.  The  c 
dition  may  be  produced  by  pressure  upon  both  vagi,  or  upon  both  recurr 
nerves.  As  a  central  affection  it  occurs  in  tal)e8  and  bulbar  ])aralysis.  but  i 
be  seen  also  in  hysteria.  The  characteristic  symptoms  are  inspirator}'  str! 
with  unimpaired  jjlionation.  Possibly,  as  Gowers  suggests,  many  ca«o? 
so-called  hysterical  spasm  of  the  glottis  are  in  reality  a]>duct<^r  paralysis. 

(h)  UNIL.VTERAL  Abductor  PARALYSIS. — This  frequently  results  froir. 
pressure  of  tumors  or  involvement  of  one  recurrent  nerve.  Aneurism  i? 
far  the  most  common  cause,  though  on  the  right  side  the  nerve  may  In- 
volved in  thickening  of  the  pleura.  The  symptoms  are  hoarseness  or  rou*:!!! 
of  the  voice,  such  as  is  so  common  in  aneurism.  Dyspnoea  is  not  often  |«rtv 
II10  cord  on  the  affected  side  does  not  move  in  inspiration.  Suliscijuentlv 
aibliu'iors  may  also  become  involved,  in  which  case  the  phonation  is  still  ir 
inij)aire(l. 

(r)  ADDrcTOR  Paralysis. — This  results  from  involvement  of  tin  lai' 
crico-arytenoid  and  the  arytenoid  inuscli'  itself.  It  is  common  in  hvsi' 
particularly  of  women,  and  causes  the  hysterical  aphonia,  which  may  conn 
suddenly.  It  may  result  from  catarrh  of  the  lar}'nx  or  from  overusi^»  of 
voice.  In  laryn;roscopic  examination  it  is  seen,  on  attempting  phonation. : 
then'  is  no  j)ower  to  hriii;^  the  cords  togetluT. 

((I)  Spasm  of  tiii:  Mtsilks  ok  tiik  J.arynx. — In  this  the  adduet'ir  n 
cles  are  involved.  It  is  not  an  uncomnKm  affection  in  childnn.  an«l  li:i- 
rea<ly  hecn  referred  to  as  laryngismus  stridulus.  Paroxysmal  aitaik:- 
laryngeal  spasm  are  rare  in  the  adult,  but  cases  are  dt^scribi'd  in  which 
patient,  usually  a  young  »jirl.  wakes  at  night  in  an  attaek  of  intj^nst-  dv?:-:: 
which  may  persist  long  enough  to  |)roduce  cyanosis.  Liveing  siatrs  that  ' 
may  re])la(*e  attacks  of  migraine.    They  occur  in  a  characteristic  form  in  1* 
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motor  ataxia,  forming  the  so-called  laryngeal  crises.  There  is  a  condition 
known  as  spastic  aphonia,  in  which,  when  the  patient  attempts  to  speak,  pho- 
nation  is  completely  prevented  by  a  spasm. 

Disturbance  of  the  sensory  nerves  of  the  larynx  is  rare. 

(e)  AN-ffiSTHESiA  may  occur  in  bulbar  paralysis  and  in  diphtheritic  neuritis 
— a  serious  condition,  as  portions  of  food  may  enter  the  windpipe.  It  is  usu- 
ally associated  with  dysphagia  and  is  sometimes  present  in  hysteria.  Hyper- 
esthesia of  the  larynx  is  rare. 

Cardiac  Branches. — The  cardiac  plexus  is  formed  by  the  union  of  branches 
of  the  vagi  and  of  the  sympathetic  nerves.  The  vagus  fibres  subserve  motor, 
sensory,  and  probably  trophic  functions. 

Motor. — The  fibres  which  inhibit,  control,  and  regulate  the  cardiac  action 
pass  in  the  vagi.  Irritation  may  produce  slowing  of  the  action.  Czermak 
could  slow  or  even  arrest  the  heart's  action  for  a  few  beats  by  pressing  a  small 
tumor  in  his  neck  against  one  pneumogastric  nerve,  and  it  is  said  that  the 
same  can  be  produced  by  forcible  bilateral  pressure  on  the  carotid  canal. 
There  are  instances  in  which  persons  appear  to  have  had  voluntary  control 
over  the  action  of  the  heart.  Cheyne  mentions  the  case  of  Colonel  Townshend, 
''who  could  die  or  expire  when  he  pleased,  and  yet  by  an  eflPort  or  somehow 
come  to  life  again,  which  it  seems  he  had  sometimes  tried  before  he  had  sent 
for  us."  Retardation  of  the  heart's  action  has  also  followed  accidental  liga- 
ture of  one  vagus.  Irritation  of  the  nuclei  may  also  be  accompanied  with  a 
neurosis  of  this  nerve.  On  the  other  hand,  when  there  is  complete  paralysis 
of  the  vagi,  the  inhibitory  action  may  be  abolished  and  the  acceleratory  influ- 
ences have  full  sway.  The  heart's  action  is  then  greatly  increased.  This  is 
seen  in  some  instances  of  diphtheritic  neuritis  and  in  involvement  of  the  nerve 
by  tumors,  or  its  accidental  removal  or  ligature.  Complete  loss  of  function 
of  one  vagus,  however,  may  not  be  followed  by  any  symptoms. 

Sensory  symptoms  on  the  part  of  the  cardiac  branches  are  very  varied. 
Normally,  the  heart's  action  j)rocceds  regularly  without  the  participation  of 
consciousness,  but  the  unpleasant  feelings  and  sensations  of  palpitation  and 
pain  are  conveyed  to  the  brain  through  this  nerve.  How  far  the  fibres  of  the 
pneumogastric  are  involved  in  angina  it  is  impossible  to  say.  The  various 
disturbances  of  sensation  are  described  under  the  cardiac  neuroses. 

Pulmonary  Branches. — We  know  very  little  of  the  pulmonary  branches 
of  the  vagi.  The  motor  fibres  are  stated  to  control  the  action  of  the  bronchial 
muscles,  and  it  has  long  been  held  that  asthma  may  be  a  neurosis  of  these 
fibres.  The  various  alterations  in  the  respiratory  rhythm  are  probably  due 
more  to  changes  in  the  centre  than  in  the  nerves  themselves. 

Oastric  and  (Esophageal  Branches. — The  muscular  movements  of  these 
parts  are  presided  over  by  the  vagi  and  vomiting  is  induced  through  them, 
usually  reflexly,  but  also  by  direct  irritation,  as  in  meningitis.  Spasm  of  the 
oesophagus  generally  occurs  with  other  nervous  phenomena.  Gastralgia  may 
sometimes  be  due  to  cramp  of  the  stomach,  but  is  more  commonly  a  sensory 
disturbance  of  this  nerve,  due  to  direct  irritation  of  the  peripheral  ends,  or 
is  a  neuralgia  of  the  terminal  fibres.  Hunger  is  said  to  be  a  sensation  aroused 
by  the  pneumogastric,  and  some  forms  of  nervous  dyspepsia  probably  depend 
upon  disturbed  function  of  this  nerve.  The  severe  gastric  crises  which  occur 
in  locomotor  ataxia  are  due  to  central  irritation  of  the  nuclei.. 
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SPINAL   ACCESSORY 
(Nervus  accessori 

Paralysis. — The  smaller  or  internal  part  oi 
is  distributed  through  it  to  the  laryngeal  niui 
is  distributed  to  the  sterno-mastoid  and  trap 

The  nuclei  of  the  nerve,  particularly  of 
volved  in  bulbar  paralysis.  The  nuclei  of  tl 
they  are  in  the  cervical  cord,  may  be  attacked 
the  motor  nuclei  of  the  cord.  The  nerve  may 
meningitis,  or  be  compressed  by  tumors,  or  in  c 
sis  of  the  accessory  portion  which  joins  the  va 
the  account  of  the  palsy  of  the  laryngeal  branc 
ease  or  compression  of  the  external  portion 
sterno-mastoid  and  of  the  trapezius  on  the  e 
sterno-mastoid  the  patient  rotates  the  head 
side,  but  there  is  no  torticollis,  though  in  some 
As  the  trapezius  is  supplied  in  part  from  th( 
pletely  paralyzed,  but  the  portion  which  passci 
acromion  is  functionless.  The  paralysis  of  tb 
patient  draws  a  deep  breath  or  shrugs  the  she 
the  trapezius  is  also  weakened,  the  shoulder 
of  the  scapula  is  rotated  inward  by  the  action  ( 
anguli  scapula\  Elevation  of  the  arm  is  impa 
fix  the  scapula  as  a  point  from  which  the  del 

In  progressive  muscular  atrophy  we  some 
these  muscles.  Thus,  if  the  sterno-mastoids 
fall  back;  when  the  trapezii  are  involved,  it 
attitude  of  the  head  in  many  cases  of  progres 
suggests  that  lesions  of  the  accessory  in  diffici 
cases  in  which  during  the  first  year  of  life  t 
holding  up  the  head.  In  children  this  droopi 
symptom  in  cervical  meningitis,  the  result  of 

The  TREATMENT  of  the  condition  depends 
central  nuclear  atrophy  but  little  can  be  dor 
the  s\Tnptoms  may  gradually  he  relieved.  T 
stimulated  by  electricity  and  massage. 

Accessory  Spasm  {TorUcolh's;  Wrynecl').- 
the  cervical  muscles  are  best  considered  here, 
accessory  are  chiefly,  tliough  not  solely,  respi 
following  forms  may  be  described  in  this  secti 

(a)  Congenital  Tokticolus. — This  cont 
collis.  depends  upon  the  shortening  and  atr 
one  side.  It  occurs  in  children  and  may  not 
account  of  the  shortness  of  the  neck,  the  pa 
only  reiHMitly  come  on.  It  affects  the  right 
markahle  circumstance  in  connection  with  it 
metry  noted  by  Wilks,  which  appears  to  be  an 


DISEASES    OF   THE    CEKEBRAL   NERVES  1053 

form.  In  congenital  wryneck  the  sterno-mastoid  is  shortened,  hard  and  firm, 
and  in  a  condition  of  more  or  less  advanced  atrophy.  This  must  be  distin- 
gnished  from  the  local  thickening  in  the  stemo-mastoid  due  to  rupture,  which 
may  occur  at  the  time  of  birth  and  produce  an  induration  or  muscle  callus. 
Although  the  sterno-mastoid  is  almost  always  aflEected,  there  are  rare  cases 
in  which  the  fibrous  atrophy  aflfects  the  trapezius.  This  form  of  wryneck  in 
itself  is  unimportant,  since  it  is  readily  relieved  by  tenotomy,  but  Golding- 
Bird  states  that  the  facial  asymmetry  persists,  or,  indeed,  may,  as  shown  by 
photographs  in  my  case,  become  more  evident.  With  reference  to  the  pathology 
of  the  affection,  Golding-Bird  concludes  that  the  facial  asymmetry  and  the  tor- 
ticollis are  integral  parts  of  one  aflPection  which  has  a  central  origin,  and  is 
the  counterpart  in  the  head  and  neck  of  infantile  paralysis  with  talipes  in 
the  foot. 

(6)  Spasmodic  Wryneck. — Two  varieties  of  this  spasm  occur,  the  tonic 
and  the  clonic,  which  may  alternate  in  the  same  case ;  or,  as  is  most  common, 
they  are  separate  and  remain  so  from  the  outset.  The  disease  is  most  frequent 
in  adults  and,  according  to  Gowers,  more  common  in  females.  In  America 
it  is  certainly  more  frequent  in  males.  In  females  it  may  be  an  hysterical 
manifestation.  There  may  be  a  marked  neurotic  family  history,  but  it  is 
usually  impossible  to  fix  upon  any  definite  etiological  factor.  Some  cases 
have  followed  cold ;  others  a  blow.  Brissaud  has  described  what  he  calls  men- 
tal torticollis.  It  is  usually  met  with  in  neurasthenic  patients  and  in  elderly 
persons,  and  consists  of  a  clonic  spasm  of  the  rotators  of  the  head. 

The  symptoms  are  well  defined.  In  the  tonic  form  the  contracted  sterno- 
mastoid  draws  the  occiput  toward  the  shoulder  of  the  affected  side;  the  chin 
is  raised,  and  the  fqce  rotated  to  the  other  shoulder.  The  sterno-mastoid  may 
be  affected  alone  or  in  association  with  the  trapezius.  When  the  latter  is 
implicated  the  head  is  depressed  still  more  toward  the  same  side.  In  long- 
standing cases  these  muscles  are  prominent  and  very  rigid.  There  may  be 
some  curvature  of  the  spine,  the  convexity  of  which  is  toward  the  sound  side. 
The  cases  in  which  the  spasm  is  clonic  are  much  more  distressing  and  serious. 
The  spasm  is  rarely  limited  to  a  single  muscle.  The  sterno-mastoid  is  almost 
always  involved  and  rotates  the  head  so  as  to  approximate  the  mastoid  proc- 
ess to  the  inner  end  of  the  clavicle,  turning  the  face  to  the  opposite  side  and 
raising  the  chin.  When  with  this  the  trapezius  is  aflfected,  the  depression  of 
the  head  toward  the  same  side  is  more  marked.  The  head  is  drawn  somewhat 
backward ;  the  shoulder,  too,  is  raised  by  its  action.  According  to  Gowers,  the 
splenius  is  associated  with  the  sterno-mastoid  about  half  as  frequently  as  the 
trapezius.  Its  action  is  to  incline  the  head  and  rotate  it  slightly  toward 
the  same  side.  Other  muscles  may  be  involved,  such  as  the  scalenus  and 
platysma  myoides;  and  in  rare  cases  the  head  may  be  rotated  by  the  deep  cervi- 
cal muscles,  the  rectus  and  obliquus.  There  are  cases  in  which  the  spasm  is 
bilateral,  causing  a  backward  movement — the  retro-coil ic  spasm.  This  may 
be  either  tonic  or  clonic,  and  in  extreme  cases  the  face  is  horizontal  and  looks 
upward. 

These  clonic  contractions  may  come  on  without  warning,  or  be  precedt'd 
for  a  time  by  irregular  ])ains  or  stiffness  of  the  nock.  The  jerking  niovoments 
recur  every  few  moments,  and  it  is  impossible  to  keep  the  head  still  for  more 
than  a  minute  or  two.    In  time  the  muscles  undergo  hypertrophy  and  may  be 
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[distinctly  larger  on  one  side  than  the  other.  In  some  cagei?  tht?  i^aiii  i?  Lviiii* 
jerable;  in  others  there  is  simply  a  feeling  of  fatigue.  The  epaMn^  t»!i-<  4ur- 
l^ing  gleep.    Emotion,  excitement,  and  fatigue  increase  them.    The  fpasm  i 

extend  from  the  muscles  of  the  ncfck  and  involve  those  of  the  face  or  iWl 

arms. 

I       The  disease  varies  much  in  its  course.     Cams  oecasionally  get  well  Lut 
the  great  majority  of  them  persist,  and,  even  if  temporarily   reUetetl*  tht 
disease  frequently  recurs.     The  affection  is  usually  regarded  as  a  fmictii 
neurosis,  but  it  is  possibly  due  to  disturbance  of  the  cortical  centrw 
over  the  muscles. 
Treatment, — Temporary  relief  is  sometimes  obtained;  a  pemiaotnt  cnt 
is  exceptional.    Various  drugs  have  been  used,  but  rarely  with  LenodL 
eionally,  large  doses  of  bromide  will  lessen  the  intensity  of  the  spasm*    M' 
phia,  subcutaDeously,  has  been  successful  in  some  re|K)rted  case-?,  but  t 
is  the  great  danger  of  establishing  the  morphia  habit     Galvanism  m«v 
tried*     Counter-irritation  is  probably  useless.     Fixation  of  the  head  im 
jcally  can  rarely  be  borne  by  the  patient.    These  obstinate  cases  fall  ultimttflr 
into  the  hands  of  the  surgeon,  and  the  operations  uf  stretching,  dirisioa,  lai 

■  excision  of  the  accessory  nerve  and  division  of  the  muscles  have  been  tniA. 
Temporary  relief  may  follow,  but,  as  a  rule,  the  condition  returns. 
Russell  thinks  that  resection  of  the  posterior  branches  of  the  upj>er 
nerves  is  most  likely  to  give  relief,  and  this  has  been  done  by  Keen 
others. 

(c)   The  xoDDixo  8pasm  of  children  may  here  be  mentioned  as  involvi 

I  chiefly  the  musclfs  innervated  by  the  accessory  nerve.  It  may  be  a  siniplt*  t 
a  form  of  habit  spasm,  or  a  phenomenon  of  epilepsy  (E.^  nutans),  in 
case  it  is  associated  with  transient  loss  of  consciousness.     A  similar 
spasm  may  occur  in  older  children.    Tn  women  it  sometimes  occurs  as  ml 
terical  manifestation,  commonly  as  part  of  the  soHi^alled  salaam  cooniUioa. 


HTtT^OGLOSSAL  NERVE 

This  is  the  motor  nerve  of  the  tongue  and  for  most  of  the  mttsel**s  «tt 
to  the  hyoid  bone.    Its  cortical  centre  is  probably  the  lower  part  of  the  ll»t^j 
rior  centra!  gyrus. 

Paralysis. — (q)  Coetical  Lesion. — ^The  tongue  is  often  involved  inbea^^ 
plegia,  and  the  paralysis  may  result  from  a  lesion  of  the  cortex  itself,  arra 
the  fibres  as  they  pass  to  the  medulla*    It  does  not  occur  alone  and  iii  coosmI* 
ered  with  hemiplegia.    There  is  this  difference,  however,  between  the  c<*rtKtl 
and  other  forms,  that  the  muscles  on  both  sides  of  the  tongue  i  ^    ' 

less  affected  but  do  not  waste,  nor  are  their  electrical  reactions 

(b)   Nuclear  and  ikfra-nucleae  lesions  of  the  hypoglossal  nesuli  fr^i 
slow  progressive  degeneration,  as  in  bulbar  paralysis  or  in  locomotor  atrnj 
occasionally  there  is  acute  softening  from  olistruction  of  the  vt'seek. 
nuclei  of  both  nerves  are  usually  affected  together,  but  may  be  attacked  '• 
rately.     Trauma  and  lead  poisoning  have  also  been  assignt^d  as  cau:<eJ-    Thi" 
fibres  may  be  damaged  by  a  tumor,  and  at  the  base  by  meningitis;  or  tbc  wn* 
is  sometimes  involved  in  the  condylar  foramen  by  dist^ase  of  the  siciilL    It  m^J 
be  involved  in  its  course  in  a  scar,  as  in  Birkett'i  cage,  gr  f^tanmnmA  bl  * 
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tumor  in  the  parotid  region.  As  a  result,  there  is  loss  of  function  in  the 
nerve  fibres  and  the  tongue  undergoes  atrophy  on  the  affected  side.  It  is 
protruded  toward  the  paralyzed  side  and  may  show  fibrillary  twitching. 

The  symptoms  of  involvement  of  one  hypoglossal,  either  at  its  centre  or  in 
its  course,  are  those  of  unilateral  paralysis  and  atrophy  of  the  tongue.  When 
protruded,  it  is  pushed  toward  the  affected  side,  and  there  are  fibrillary  twitch- 
ings.  The  atrophy  is  usually  marked  and  the  mucous  membrane  on  the  af- 
fected side  is  thrown  into  folds.  Articulation  is  not  much  impaired  in  the 
unilateral  affection.  There  is  a  remarkable  triad  of  symptoms,  to  which 
Hughlings  Jackson  first  called  attention — ^unilateral  hemi-atrophy  of  the 
tongue,  loss  of  power  in  the  palate  muscle,  with  paralysis  of  the  larynx  on 
the  same  side.  When  the  disease  is  bilateral,  the  tongue  lies  almost  motion- 
less in  the  floor  of  the  mouth;  it  is  atrophied,  and  can  not  be  protruded. 
Speech  and  mastication  are  extremely  difficult  and  deglutition  may  be  im- 
paired. If  the  seat  of  the  disease  is  above  the  nuclei,  there  may  be  little  or 
no  wasting.  The  condition  is  seen  in  progressive  bulbar  paralysis  and  occa- 
sionally in  progressive  muscular  atrophy. 

The  diagnosis  is  readily  made  and  the  situation  of  the  lesion  can  usually 
be  determined,  since  when  supra-nuclear  there  is  associated  hemiplegia  and 
no  wasting  of  the  muscles  of  the  tongue.  Nuclear  disease  is  only  occasionally 
unilateral ;  most  commonly  bilateral  and  part  of  a  bulbar  paralysis.  It  should 
be  borne  in  mind  that  the  fibres  of  the  hypoglossal  may  be  involved  within  the 
medulla  after  leaving  their  nuclei.  In  such  a  case  there  may  be  paralysis  of 
the  tongue  on  one  side  and  paralysis  of  the  limbs  on  the  opposite  side,  and  the 
tongue,  when  protruded,  is  pushed  toward  the  sound  side. 

•  Spasm. — This  rare  affection  may  be  unilateral  or  bilateral.  It  is  most 
frequently  a  part  of  some  other  convulsive  disorder,  such  as  epilepsy,  chorea, 
or  spasm  of  the  facial  muscles.  In  some  cases  of  stuttering,  spasm  of  the 
tongue  precedes  the  explosive  utterance  of  the  words.  It  may  occur  in  hys- 
teria, and  is  said  to  follow  reflex  irritation  in  the  fifth  nerve.  The  most 
remarkable  cases  are  those  of  paroxysmal  clonic  spasm,  in  which  the  tongue 
is  rapidly  thrust  in  and  out,  as  many  as  forty  or  fifty  times  a  minute.  The 
prognosis  is  usually  good. 


IV.    DISEASES   OF   THE   SPINAL  NERVES 

CERVICAL  PLEXUS 

Occipito-cervical  Neuralgia. — This  involves  the  nerve  territory  supplied 
by  the  occipitalis  major  and  minor,  and  the  auricularis  magnus  nerves.  The 
pains  are  chiefly  in  the  back  of  the  head  and  neck  and  in  the  ear.  The  condi- 
tion may  follow  cold  and  is  sometimes  associated  with  stiffness  of  the  neck 
or  torticollis.  Unless  connected  with  it  there  exists  disease  of  the  bones  or 
unless  it  is  due  to  pressure  of  tumors,  the  outlook  is  usually  good.  There 
are  tender  points  midway  l>etween  the  mastoid  process  and  the  spine  and  just 
above  the  parietal  eminence,  and  between  the  sterno-mastoid  and  tlie  trapezius. 
The  affection  may  be  due  to  direct  pressure  in  carrying  heavy  weights. 

Affections  of  tho  Pluonic  Nonro. — Paralysis  may  follow  a  lesion  in  the 
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anterior  horns  at  the  level  of  the  third  and  fourth  rervical  nene*, 
due  to  compreBgion  of  the  nerve  by  tumors  or  aneurigm,     !More  rnrrly 
results  from  neuritis,  diphtheritic  or  sat u mine. 

TVlaen  the  diaphraj^m  is  paralyzed  respiration  is  carried  on  bj  the 
costal  and  accesgory  muscles.  When  the  patient  is  quiet  and  at  rest  liltle 
be  noticed  J  but  the  abdomen  retracts  in  inspiration  and  is  forced  out  in  expR 
tion.  On  exertion  or  even  on  attempting  to  move  there  may  be  dyspntEt.  It 
the  paralysis  set^a  in  suddenly  there  may  be  dyspnosa  and  lividity,  wkid  il 
nsually  temporary  (\V,  Pasteur).  Intercurrent  attacks  of  bronchitig  sertooiljr 
aggravate  the  condition.  Ditfieulty  in  coughing,  owring  to  the  impissiljility  d 
dniwing  a  full  breath,  adils  greatly  to  the  danger  of  this  complication. 

When  the  }>!irenic  nerve  is  paralyzed  on  one  side  the  paralysis 
scarcely  noticeable^  but  careful  inspection  shows  that  the  descent  of  th 
phragiu  is  much  less  on  the  alfected  side. 

The  diagnosis  of  paralysis  is  not  always  easy,  particularly  in  women,! 
baliilually  use  this  muscle  less  than  men»  and  in  whom  the  diapfa 
breathing  is  less  conspicuous.     Immobility  of  the  diaphragm  is  not  nil 
nion,  particulorly  in  diaphragmatic  pleurisy^  in  large  effusions,  and 
tensive  emphysema.     The  muscle  itself  may  be  degenerated  and  it^ 
impaired. 

Owing  to  the  lessened  action  of  the  diaphragm,  there  is  a  tende 
accumulation  of  blood  at  the  bases  of  the  lungs,  and  there  may  be  imp 
resonance  and  signs  of  oedema.    As  a  rule,  however,  the  paralysis  is  not^ 
fiued  to  this  muscle,  but  is  part  of  a  general  neuritis  or  an  anterior  poB>^ 
myelitis,  and  there  are  other  symptoms  of  value  in  determining  it^  pr 
The  outlook  is  usually  serious.    Pasteur  states  that  of  15  cases  following  ( 
theria  only  8  recovered.     The   treatment  is  that  of   the  neuritis  or 
myelitis. 

Hiccough. — Here  may^  perhaps,  best  be  considered  this  remarkahh* 
torn,  caused  l)y  intermittent,  sudden  contraction  of  the  diaphragm.    The  i 
anism,  however,  is  complex,  and  while  the  afferent  impressions  to  Uie 
tory  centre  luay  be  peripheral  or  central  the  efferent  are  distributed 
the  phrenic  nerve  to  the  diaphragm,  causing  the  intermittent  episxii,] 
through  the  laryngeal  lirancbes  of  the  vagus  to  the  glottis,  causing 
closure  as  the  air  is  rapidly  inspired.    There  are  various  groups: 

(a)  Inflammatouy.  seen  particularly  in  atfections  of  the  ahdf»minal  \it 
cera,  gastritis,  peritonitis,  hernia,  internal  strangulation,  appendicitis, 
rative  pancreatitis,  and  in  the  severe  forms  of  typhoid  fever* 

(b)  IrritativEj  as  in  the  direct  stimulation  of  the  diaphragm  when] 
hot  substiinees  are  sw^allowed,  in  disease  of  the  cesophagus  near  the  diaph 
and  in' many  conditions  of  gastric  and  intestinal  disorder,  more  partic 
those  associated  with  flatus. 

(c)  Specific,  or,  perhaps  more  properly,  idiopathic,  in  which  no 
causes  are  present.    In  these  cases  there  is  usually  some  constitutional  tiiJMa 
as  gout,  diuhetes,  or  el  ironic  Bright's  disease.     1  have  s**en  several  in«tj 
of  obstinate  hiccough  in  the  later  stages  of  chronic  interstitial  nephriti 

(d)  Neuhotic,  eases  in  which  the  primary  caiise  is  in  the  nervous  i 
hysteria,  epilepsy,  shock,  or  ccrebnil  tumors.  Of  theee  cftstis  the  h? 
are,  perhaps,  the  most  obstinate. 
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The  TREATMENT  is  often  very  unsatisfactory.  Sometimes  in  the  milder 
forms  a  sudden  reflex  irritation  will  check  it  at  once.  Readers  of  Plato's 
Symposium  will  remember  that  the  physician  Eryximachus  recommended  to 
Aristophanes,  who  had  hiccough  from  eating  too  much,  either  to  hold  his 
breath  (which  for  trivial  forms  of  hiccough  is  very  satisfactory)  or  to  gargle 
with  a  little  water;  but  if  it  still  continued,  "tickle  your  nose  with  something 
tnd  sneeze;  and  if  you  sneeze  once  or  twice  even  the  most  violent  hiccough 
is  sure  to  go."  The  attack  must  have  been  of  some  severity,  as  it  is  stated 
subsequently  that  the  hiccough  did  not  disappear  until  Aristophanes  had 
resorted  to  the  sneezing. 

Ice,  a  teaspoonful  of  salt  and  lemon  juice,  or  salt  and  vinegar,  or  a  tea- 
spoonful  of  raw  spirits  may  be  tried.  When  the  hiccough  is  due  to  gastric 
irritation,  lavage  is  sometimes  promptly  curative.  I  saw  a  case  of  a  week's 
duration  cured  by  a  hypodermic  injection  of  gr.  %  (0.008  gm.)  of  apomor- 
phia.  In  obstinate  cases  the  various  antispasmodics  have  been  used  in  suc- 
cession. Pilocarpine  has  been  recommended.  The  ether  spray  on  the  epigas- 
trium may  be  promptly  curative.  Hypodermics  of  morphia,  inhalations  of 
chloroform,  the  use  of  nitrite  of  amyl  and  of  nitroglycerin  have  been  bene- 
ficial in  some  cases.  Galvanism  over  the  phrenic  nerve,  or  pressure  on  the 
nerves,  applied  between  the  heads  of  the  sterno-cleido-mastoid  muscles  may  be 
used.  Strong  traction  upon  the  tongue  may  give  immediate  relief.  Of  all 
measures  morphia  used  freely  is  the  best. 


BRACHIAL  PLEXUS 

Cervical  Eib  Pressure. — Symptoms  from  pressure  of  this  anomaly  are  by 
no  means  rare.  It  is  usually  bilateral,  but  it  may  be  much  longer  on  one  side 
than  on  the  other.  The  rib  may  be  short  and  straight  with  the  subclavian 
artery  and  brachial  plexus  in  front  of  it,  or  longer  and  curved  with  the  sub- 
clavian artery  on  its  upper  surface  in  a  groove,  in  which  case  the  artery  is 
lengthened  and  elevated  in  the  neck.  Only  about  5  or  10  per  cent,  of  the 
cases  have  any  trouble.  The  symptoms  are  either  from  pressure  on  the  artery 
or  on  the  nerve.  The  pulsation  of  the  abnormally  high  artery  may  be  mis- 
taken for  aneurism.  In  a  few  rare  instances  aneurism  has  occurred  at  the 
site  of  the  pressure,  and  there  have  been  cases  of  thrombosis  with  gangrene  of 
the  finger  tips.  I  have  seen  three  cases  in  which  on  exertion  the  arm  became 
swollen,  red  and  hot  with  numbness  and  tingling,  but  when  quiet  and  at  rest 
there  was  no  inconvenience. 

Affections  of  the  nerves  are  more  frequent  and  important.  Pain  is  com- 
mon, corresponding,  as  a  rule,  to  the  distribution  of  the  eightli  cervical  and 
first  dorsal  roots,  extending  along  the  ulnar  border  of  the  forearm  to  the 
wrist  or  fingers.  In  other  cases  there  is  marked  pressure  on  the  brachial 
plexus  with  partial  paralysis  and  wasting  of  the  intrinsic  muscles  of  the  hand. 
There  may  l)e  anaesthesia  or  hyperesthesia  of  the  inner  a8])ect  of  the  arm  and 
the  ulnar  half  of  the  hand.  In  a  few  instances  there  has  been  pressure  on 
the  cervical  sympathetic  nerve. 

The  condition  is,  as  a  rule,  readily  recognized,  sometimes  by  palpation, 
always  with  the  X-ray  picture. 


1 
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Combined  Paralysis. — The  plexus  may  be  in 
region  liy  compression  of  the  nerve  trunks  as 
tumors  and  other  morbid  processes  in  the  neck, 
more*  common  and  result  from  injuries  following 
times  from  neuritis.  A  cervical  rib  may  lead  t 
lower  cord  of  the  plexus.  A  not  infrequent  f< 
follows  falls  or  blows  on  the  neck,  which  by  la 
depression  of  the  shoulder  seriously  stretch  the  p! 
be  ruptured  and  the  arm  be  totally  paralyzed, 
where  between  the  vertebra?  and  the  clavicle,  an< 
plexus,  or  only  the  upper  ones.  The  so-callec 
drawing  apart  of  the  head  and  the  shoulder  di 
of  this  sort  of  injury.  In  these  cases,  however, 
usually  only  a  partial  one,  involving  its  upper  c( 
biceps,  sui)ra-  and  infra-spinati,  brachialis  antici 
cles  may  alone  ])e  atfected.  When  the  entire  pie: 
plete  motor  and  sensory  paralysis  of  the  arm  i 
even  be  torn  away  from  the  spinal  cord.  The 
on  the  side  of  the  injury,  and  the  arm  hang  fro 
other  common  cause  of  lesion  of  the  brachial  ]i 
of  the  humerus,  particularly  the  subcoracoid  fci 

A  prinuiry  neuritis  of  the  brachial  plexus  i 
process  is  an  ascending  neuritis  from  a  lesion  of  i 
first  the  radial  or  ulnar  nerves,  and  spreading  up^ 
gradually  complete  loss  of  power  in  the  arm. 

Lesions  of  Individual  Nerves  of  the  Flexns.- 
— Serratu.'!  parol usis  folhnvs  injury  to  this  nerve 
pressuri'  in  onrrving  loads,  and  is  very  common 
to  a  neuritis  following  an  aiute  infection  or  exji 
alysis  is  rare.     It  usually  occurs  in  connection 
cles  of  the  shouKhT  girdle,  as  in  the  myopatbies 
atrophy.     Comoniitant    ira]H'zius   paralysis   is 
isolated  paralysis  there  is  little  or  no  defonnit} 
the  sides.     Thrre  are  slight  ahnormal  ohli,|iiity  < 
scajiula  and  j»roininence  of  the  inferior  angle,  bu 
pens,  the   niiddh*  part   oi  tiie  trujvzius   is  aisn 
marked.     Tlu-  shiMiMer  is  at  a  l-»wrr  K-xt-l,  th.' 
is  «]isj»l;ued   inwjird   and   upward,  and  the  sup 
WJM'n  thr  arms  an-  hrld  out  in  inmt  at  ri:;ht  ni 
li'CniiM'S  wiuL^d  and  stands  it.:   vr«Muin«.r.Tly. 
he  ralsrd  ah(»vc  the  hnriz'-ntal.     TV.e  nuthmk  t-f 
nt'iiritis  is  good. 

{h)  CiHciMFi.KX  Ni:i;v::. — T]::>  sv.r:  !:i  s  il.e 
The  nrrve  is  apt  to  ii.-  ;:i\Ml-...i  in  :v\y:r\*  ^.  :i 
niilrh,  or  sometimes  hy  i-xirns:  n  if  inrair.v..;i::- 
idl\  Hie  paralysis  aris.  s  ir.-::.  a  ^TiSs;:ro  r.iiiriiis 
Mtpiriuc  of  h»ss  of  powi  r  ii:  t1.«  •:-/.■  ■■':.  :':•  ari:^. 
\\\K\  I.',  usually  marked  an«!  ol;i:.::'S  ::>:  s':  l::a  ".-i 
rtKo  hi"  impaired  in  the  skin  i\ir  li.e  r.iv.^^le.     'I 
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ere  may  be  a  distinct  space  between  the  head  of  the  humerus  and  the 
romion. 

(c)  MuscuiX)-8PiRAL  PARALYSIS;  Radial  PARALYSIS. — This  is  onc  of  the 
3Bt  common  of  peripheral  palsies,  and  results  from  the  exposed  position  of 
e  musculo-spiral  nerve.  It  is  often  bruised  in  the  use  of  the  crutch,  by 
juries  of  the  arm,  blows,  or  fractures.  It  is  frequently  injured  when  a 
reon  falls  asleep  with  the  arm  over  the  back  of  a  chair,  or  by  pressure  of 
e  body  upon  the  arm  when  a  person  is  sleeping  on  a  bench  or  on  the  ground. 

may  be  paralyzed  by  sudden  violent  contraction  of  the  triceps.  It  is  some- 
nee  involved  in  a  neuritis  from  cold,  but  this  is  uncommon  in  comparison 
th  other  causes.  The  paralysis  of  lead  poisoning-  is  the  result  of  involve- 
ent  of  certain  branches  of  this  nerve. 

A  lesion  when  high  up  involves  the  triceps,  the  brachialis  anticus,  and  the 
pinator  longus,  as  well  as  the  extensors  of  the  wrist  and  fingers.    Naturally, 

lesions  just  above  the  elbow  the  arm  muscles  and  the  supinator  longus  are 
ared.  The  most  characteristic  feature  of  the  paralysis  is  the  wrist-drop  and 
e  inability  to  extend  the  first  phalanges  of  the  fingers  and  thumb.  In  the 
essure  palsies  the  supinators  are  usually  involved  and  the  movements  of 
pination  can  not  be  accomplished.  The  sensations  may  be  impaired,  or  there 
ly  be  marked  tingling,  but  the  loss  of  sensation  is  rarely  so  pronounced  as 
at  of  motion. 

The  affection  is  readily  recognized,  but  it  is  sometimes  difficult  to  say  upon 
lat  it  depends.  The  sleep  and  pressure  palsies  are,  as  a  rule,  unilateral  and 
srolve  the  supinator  longus.  The  paralysis  from  lead  is  bilateral  and  the 
pinators  are  unaffected.     Bilateral  wrist-drop  is  a  very  common  symptom 

many  forms  of  multiple  neuritis,  particularly  the  alcoholic ;  but  the  mode 
onset  and  the  involvement  of  the  legs  and  arms  are  features  which  make  the 
ignosis  easy.  The  duration  and  course  of  the  musculo-spiral  paralyses  are 
ry  variable.  The  pressure  palsies  may  disappear  in  a  few  days.  Recovery 
tiie  rule,  even  when  the  affection  lasts  for  many  weeks.  The  electrical  exam- 
ation  is  of  importance  in  the  prognosis,  and  the  rules  laid  down  under 
ralysis  of  the  facial  nerve  hold  good  here. 

The  treatment  is  that  of  neuritis. 

(d)  Ulnar  Nerve. — The  motor  branches  supply  the  ulnar  half  of  the 
ep  flexor  of  the  fingers,  the  muscles  of  the  little  finger,  the  interossei,  the 
dnctor  and  the  inner  head  of  the  short  flexor  of  the  thumb,  and  the  ulnar 
xor  of  the  wrist.  The  sensory  branches  supply  the  ulnar  side  of  the  hand — 
o  and  a  half  fingers  on  the  back,  and  one  and  a  half  fingers  on  the  front, 
iralysis  may  result  from  pressure,  usually  at  the  elbow  joint,  although  the 
Tve  is  here  protected.    Possibly  the  neuritis  in  the  ulnar  nerve  in  some  cases 

acute  illness  may  be  due  to  this  cause.  Gowcrs  mentions  the  case  of  a  lady 
10  twice  had  ulnar  neuritis  after  confinement.  Owing  to  paralysis  of  the 
nar  flexor  of  the  wrist,  the  hand  moves  toward  the  radial  side;  adduction 

the  thumb  is  impossible;  the  first  phalanges  can  not  be  flexed,  and  the 
hers  can  not  be  extended.  In  long  standing  cases  the  first  phalanges  are 
erextended  and  the  others  strongly  flexed,  producing  the  claw-hand ;  but  this 
not  so  marked  as  in  the  progressive  muscular  atrophy.  The  loss  of  sensa- 
m  corresponds  to  the  sensory  distribution  just  mentioned. 

(e)  Median  Nervk. — This  supplies  the  flexors  of  the  fingers  except  the 
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ulnar  half  of  the  dwp  flexors,  the  abductor  and  the  flexors  of  the  thumb, 
two  radial  hinibricalep,  the  pronatorp,  and  the  radial  flexor  i)f  the  wrist, 
sensory  fibres  supply  the  radial  side  of  the  palm  and  the  front  of  the  th-.ii 
the  first  two  fingers  and  half  the  third  finger,  and  the  dorsal  surface?  of 
same  three  fingers. 

This  nerve  is  seldom  involved  alone.  Paralysis  results  from  injury  ; 
occasionally  from  neuritis.  The  signs  are  inability  to  pronate  the  foru 
beyond  the  mid-position.  The  wrist  can  be  flexed  only  toward  the  ulnar  ?i 
the  thumb  can  not  be  opposed  to  the  tips  of  fingers.  The  second  phalai: 
can  not  be  flexed  on  the  first;  the  distal  phalanges  of  the  first  and  sw 
fingers  can  not  be  flexed ;  but  in  the  third  and  fourth  fingers  this  action 
be  performed  by  the  ulnar  half  of  the  flexor  profundus.  The  loss  of  «»nsai 
is  in  the  region  corresponding  to  the  sensory  distrilmtion  already  mentiur 
The  wasting  of  the  thumb  muscles,  which  is  usually  marked  in  this  jiarah 
gives  to  it  a  characteristic  appearance. 

LUMBAH  AND  SACRAL  PLEXUSES 

Lumbar  Plexus. — The  lumbar  plexus  is  sometimes  involved  in  growth: 
the  lymph  glands,  in  psoas  abscess,  and  in  disease  of  the  bones  of  the  venel 
When  paralyzed  the  obturator  nerve  is  occasionally  injured  during  parturiti 
When  paralyzed  the  power  is  lost  over  the  abductors  of  the  thigh  and  nno 
can  not  be  crossed  over  the  other.  Outward  rotation  is  also  disturbed. 
anterior  crural  nerve  is  sometimes  involved  in  wounds  or  in  disloeatinn 
the  hip-joint,  less  commonly  during  parturition,  and  sometimes  by  Airi 
of  the  bones  and  in  psoas  abscess.  The  S})ecial  symptoms  of  aff^'tinn  of  i 
nerve  are  paralysis  of  the  extensors  of  the  knee  with  wasting  of  the  mua- 
ana^stlu^sia  of  the  antero-lateral  parts  of  the  thigh  and  of  the  inner  si'io 
the  leg  to  the  big  toe.  This  nerve  is  sometimes  involved  i^arly  in  ;:n-v 
about  the  ppine,  and  there  may  be  pain  in  its  area  of  distribution.  b«« 
the  power  of  abducting  the  thigh  results  from  paralysis  of  the  glut*yil  un 
which  is  distri])ut/'d  to  the  gluteus  medius  and  minimus  muscles. 

External  Cutaneous  Nerve. — A  peculiar  form  of  sensory  disturKim>'.  i 
fined  to  the  territory  of  this  nerve,  was  first  described  by  Bernhanlt  in  1* 
and  a  few  months  later  by  Koth,  who  gave  it  the  name  of  rneralfjin  /wr>r*l' 
tea.  The  disease  is  pr<)])ably  due  to  a  neuritis  which  seems  to  oriL'insiie  in  t 
part  of  the  nervo  where  it  passes  under  Poupart's  ligament,  just  intiTai! 
the  anterior  sii|)erior  iliac  spine.  The  nerve  is  usually  tender  cm  p^>-.:^ 
this  point.  The  disease  is  more  conmion  in  men.  Musser  an<]  SaiU-r  in  1 
collected  D!)  eases,  of  which  75  were  in  men.  A  large  number  of  the  c;!-»" 
attributable  to  direct  traumatism  or  to  simple  pressure  on  the  mrvi-  i«y 
aponeurotic  canal  through  which  it  ])assis.  Pregnancy  is  aimm;:  \\u*  :. 
common  causes  in  women.  The  sensory  disturbances  consist  of  vjiritni?  fi- 
of  ])ar;esthrsia  locatt'd  over  the  outer  side  of  the  thigh,  oftentimes  witli  ^* 
actual  dimiiniti(m  in  the  acuity  of  sense  perception.  The  symjitoms  in  ^i 
ing  intensity  may  persist  for  y(»-ars.  and  the  discomfort  in  some  ea^-s  in 
great,  and  so  nnich  exaggerated  even  by  the  mere  touch  of  tlu^  cli^thin::.  ■ 
patients  may  be  greatly  incapacitated  thereby.  Excision  of  the  nerve  i 
passes  under  Pou])art'8  ligament  has  given  good  results. 
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Sacral  Plexus. — The  sacra!  plexus  is  frequently  involved  in  tumors  and 
inflaiiimatioiis  within  the  pelvis  and  may  be  injured  during  parturition. 
Keuritie  is  common,  usually  an  extension  from  the  sciatic  nerve, 

Goldthwaite  calls  attention  to  the  fact  that  the  lumbosacral  articulation 
tariea  very  greatly  in  its  stability,  and  actual  displacement  of  the  bones  may 
TesiUt  with  separation  of  the  posterior  portion  of  the  intervertebral  dipc.  The 
Cauda  equina,  or  the  nerve  roots,  may  he  compressed.  With  displacement  on 
one  side  the  spine  is  rotated  ami  the  articular  process  of  the  fifth  is  drawn 
jito  the  spinal  canah  with  Kueh  narrowing  that  pjaraplegia  may  result,  and  he 
Imports  a  remarkahle  case  in  winch  the  paralvi^is  cafuie  on  during  the  applica- 
ion  of  a  plaster  jacket.  Weakness  of  the  joints  or  the  partial  displacementa 
may  cause  irritation  of  the  nerves  inside  and  outside  the  canal  with  resulting 
jilateral  sciatica. 

Of  the  branches,  the  scviltc  nerve ,  when  injured  at  or  near  the  notch, 

uses  paralysis  of  the  flexors  of  the  legs  and  the  muscles  below  the  knee,  but 

njury  below  the  middle  of  the  thigh  involves  only  the  latter  muscles.    There 

is  also  anaesthesia  of  the  outer  half  of  the  leg,  the  sole,  and  the  greater  portion 

of  the  dorsum  of  the  foot.     Wasting  of  the  muscles  frequently  follows,  and 

■there  may  he  trophic  disturbances.    In  paralysis  of  one  sciatic  the  leg  is  fixed 

^at  the  knee  by  the  action  of  the  quadriceps  extensor  and  the  patient  is  able  to 

walk. 

Paralysis  of  the  iitnuU  sciatic  nerve  is  rarely  seen.     The  gluteus  maximus 
involved  and  there  may  be  ditliculty  in  rising  from  a  seat.    There  is  a  strip 
Df  anaesthesia  along  the  back  of  the  middle  third  of  the  thigh. 

External  PopUieal  Nerve, — Paralysis  involves  the  peronaei,  the  long  ex- 
ensor  of  the  toes,  tibialis  anticus,  and  the  extensor  brcvis  digitorum.     The 
ikle  can  not  he  flexed,  resulting  in  a  condition  known  as  foot-drop,  and  as 
le  toes  can  not  be  raised  the  wliole  leg  must  he  lifted,  producing  the  charac- 
sristic  steppage  gait  seen  in  so  many  forms  of  peripheral  neuritis.    In  long- 
"standing  cases  the  foot  is  permanently  extended  and  there  is  wasting  of  the 
anterior  tibial  and  peroneal  muscles.     The  loss  of  sensation  is  in  the  outer 
■lalf  of  the  front  of  the  leg  and  on  the  dorsum  of  the  foot. 
I       Interna!  Popliteal  Nerve, — Wlien  paralyzed,  plantar  flexion  of  the  foot  and 
pBexion  of  the  toes  are  impossible.    The  foot  can  not  be  adducted^  nor  can  the 
patient  rise  on  tiptoe.     In  long  standing  cases  talipes  calcaneus  f allows  and 
the  toes  assume  a  claw-like  position  from  secondary  contracture,  due  to  over- 
extension of  the  proximal  and  flexion  of  the  second  and  third  phalanges. 

SCIATICA 

This  is,  as  a  nik%  a  neuritis  either  of  the  sciatic  nerve  or  of  its  cords  of 
origin.    It  may  in  some  instances  he  a  functional  neurosis  or  neuralgia. 

It  occurs  most  commonly  in  adult  males,  A  history  of  Hieumatism  or  of 
gout  is  present  in  many  cases.  Exposure  to  cold,  particularly  after  heavy 
muscular  exertion,  or  a  severe  wetting  are  not  uncommon  causes.  Within  the 
pelvis  the  nerves  may  be  compressed  by  large  ovarian  or  uterine  tumors,  by 
lynif>hadenomata,  by  the  fetal  head  during  labor;  occasionally  lesions  of  the 
hip-joint  induce  a  secondary  sciatica.  More  commonly,  however,  the  condition 
is  due  to  chronic  arthritis  of  the  spinal  column.    The  condition  of  the  nerve 
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has  been  examined  in  a  few  cases,  and  it  has  often  been  w^en  in  the  ofierat 
of  stretching.  It  is,  as  a  rule,  swollen,  reddened,  and  in  a  condition  of  in 
stitial  neuritis.  The  affection  may  be  most  intense  at  the  sciatic  notch  -i 
the  nerve  about  the  middle  of  the  thigh. 

Symptoms. — Of  the  symptoms,  ])ain  is  the  most  constant  and  troiihli54. 
The  onset  may  be  severe,  with  slight  pyrexia,  but,  as  a  rule,  it  is  gratlual, 
for  a  time  there  is  only  slight  pain  in  the  back  of  the  thigh,  jiarticularh 
certain  positions  or  after  exertion.  Soon  the  pain  becomes  more  inii-nso  a 
instead  of  being  limited  to  the  upper  portion  of  the  nerve,  extends  dnwii 
thigh,  reaching  the  foot  and  radiating  over  the  entire  distribution  of 
nerve.  The  patient  can  often  point  out  the  most  sensitive  spots,  usually  at 
notch  or  in  the  middle  of  the  thigh;  and  on  ])ressure  these  are  e.vjuini 
painful.  The  pain  is  described  as  gnawing  or  burning,  and  is  Usually  ( 
stant,  but  in  some  instances  is  paroxysmal,  and  often  worse  at  nijiht. 
walking  it  may  be  very  great;  the  knee  is  bent  and  the  patient  tn-ail?  on 
toes,  so  as  to  relieve  the  tension  on  the  nerve.  In  protracted  cases  thtre  i 
be  much  wasting  of  the  muscles,  ])ut  the  reaction  of  degeneration  can  mIi! 
be  obtained.  In  these  chronic  cases  cramp  may  occur  and  fibrillar  (■'rn:: 
tions.  Herpes  may  develop,  but  this  is  unusual.  In  rare  instances  iht  r 
ritis  ascends  and  involves  the  spinal  cord. 

Duration  and  Course. — The  duration  and  course  are  extremely  varia 
As  a  rule,  it  is  an  obstinate  affection,  lasting  for  months,  or  even,  with  ri; 
remissions,  for  years.  Eelapses  are  not  uncommon,  and  the  di>ease  may 
relieved  in  one  nerve  only  to  ap])ear  in  the  other.  In  the  K^verer  form? 
patient  is  bedridden,  and  such  cases  ])rove  among  tlie  most  di£tre^*in^'  i 
trying  which  the  physician  is  called  upon  to  treat. 

Diagnosis. — In  the  diagnosis  it  is  important,  in  the  first  place,  t^- 
termine  whether  the  disease  is  primary,  or  secondary  to  some  affoctiun  of 
pelvis  or  of  the  spinal  cord.  A  careful  rectal  examination  should  be  nn 
and,  in  women,  pelvic  tumor  should  be  excluded.  Lumbago  may  lie  r 
founded  with  it.  Affections  of  the  hip-joint  are  easily  distinguishiil  bv 
absence  of  tenderness  in  the  course  of  the  nerve  and  the  sense  of  pain 
movement  of  the  hip- joint  or  on  pressure  in  the  region  of  the  trK-ljan 
There  are  instances  of  sacro-iliac  disease  in  which  the  patient  complains 
pain  in  the  upper  part  of  the  thigh,  which  may  sometimes  radiate;  but  (;: 
ful  examination  will  readily  distinguish  between  the  affections.  Pn:-f?u> 
the  nerve  trunks  of  the  cauda  equina,  as  a  rule,  causes  bilateral  pain  an-l  < 
turbances  of  sensation,  and,  as  double  sciatica  is  rare,  these  cireum*i;i: 
always  suggest  lesion  of  the  nerve  roots.  Between  tlie  severe  lighmin::  j-ii 
of  tabes  and  sciatica  the  differences  are  usually  well  defined.  It  is  n«'t  t*- 
forgotten  that  in  a  certain  number  of  cases  of  so-called  rheumatic  sijaiica 
condition  is  a  myositis,  or,  as  (lowers  calls  it,  a  fibrositis.  Then-  is  mi  : 
derness  along  the  course  of  the  sciatic  nerve,  but  there  is  pain  in  the  l'!'.:' 
region,  with  disability  and  Lasegue's  sign,  i.  e.,  inaliility  to  exten<l  tb 
completely  when  the  thigh  is  flexed  on  the  abdomen. 

Treatment. — The  spinal  column  should  be  carefully  an«l  systematica'.ly 
amincd,  for  numerous  cases  have  been  relieved  In*  orthopaedic  prcK-e^lun?:!.  1 
pelvic  organs  should  also  be  investigated.  Constitutional  comliiions.  ?JKh 
rheumatism  and  gout,  should  receive  appro])riate  treatment.     In  a  few  ca 
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with  pronounced  rheumatic  history,  which  come  on  acutely  with  fever,  the 
salicylates  seem  to  do  good.  In  other  instances  they  are  quite  useless.  If 
there  is  a  suspicion  of  syphilis,  the  iodide  of  potassium  should  be  employed, 
and  in  gouty  cases  salines. 

Best  in  bed  with  fixation  of  the  limb  by  means  of  a  long  splint  is  a  most 
valuable  method  of  treatment  in  many  cases,  one  upon  which  Weir  Mitchell 
has  specially  insisted.  I  have  known  it  to  relieve,  and  in  some  instances  to 
cure,  obstinate  and  protracted  cases  which  had  resisted  all  other  treatment. 
Hydrotherapy  is  sometimes  satisfactory,  particularly  the  warm  baths  or  the 
mud  baths.  Many  cases  are  relieved  by  a  prolonged  residence  at  one  of  the 
thermal  springs.    Antipyrin,  antifebrin,  and  quinine  are  of  doubtful  benefit. 

Local  applications  are  more  beneficial.  The  hot  iron  or  the  thermo-cautery 
or  blisters  relieve  the  pain  temporarily.  Deep  injections  into  the  nerves  give 
great  relief  and  may  be  necessary  for  the  pain.  It  is  best  to  use  cocaine  at 
first,  in  doses  of  from  an  eighth  to  a  quarter  of  a  grain  (0.008  to  0.016  gm.). 
If  the  pain  is  unbearable  morphia  may  be  used,  but  it  is  a  dangerous  remedy 
in  sciatica  and  should  be  withheld  as  long  as  possible.  The  disease  is  so  pro- 
tracted, so  liable  to  relapse,  and  the  patient^s  morale  so  imdermined  by  the 
constant  worry  and  the  sleepless  nights,  that  the  danger  of  contracting  the 
morphia  habit  is  very  great.  On  no  consideration  should  the  patient  be  per- 
mitted to  use  the  hypodermic  needle  himself.  It  is  remarkable  how  promptly, 
in  some  cases,  the  injection  of  distilled  water  into  the  nerve  will  relieve  the 
pain.  Acupuncture  may  also  be  tried ;  the  needles  should  be  thrust  deeply  into 
the  most  painful  spot  for  a  distance  of  about  2  inches,  and  left  for  from  fif- 
teen to  twenty  minutes.  The  injection  of  chloroform  into  the  nerve  has  also 
been  recommended. 

Electricity  is  an  uncertain  remedy.  Sometimes  it  gives  prompt  relief;  in 
other  cases  it  may  be  used  for  weeks  without  the  slightest  benefit.  It  is  most 
serviceable  in  the  chronic  cases  in  which  there  is  wasting  of  the  legs,  and 
should  be  combined  with  massage.  The  galvanic  current  should  be  used;  a 
flat  electrode  should  be  placed  over  the  sciatic  notch,  and  a  smaller  one  used 
along  the  course  of  the  nerve  and  its  branches.  In  very  obstinate  cases  nerve- 
stretching  may  be  employed.  It  is  sometimes  successful;  but  in  other  in- 
stances the  condition  recurs  and  is  as  bad  as  ever. 


G.    GENERAL  AND  FUNCTIONAL  DISEASES 
L    PARALYSIS   AQITANS 

(Parkinson's  Disease;  Shaking  Palsy) 

Definition. — A  chronic  affection  of  the  nervous  system,  characterized  by 
muscular  weakness,  tremors,  and  rigidity. 

Etiology. — Men  are  more  frequently  affected  than  women.  It  rarely 
occurs  under  forty,  but  instances  have  been  reported  in  which  the  disease  began 
about  the  twentieth  year.  It  is  by  no  means  an  uncommon  affection.  Direct 
heredity  is  rare,  but  the  patients  often  belong  to  families  in  which  there  are 
other  nervous  affections.    Among  exciting  causes  may  be  mentioned  exposure 


lUM'vi*.     The  palifiit  can  o: 
ii(»t(.'li  or  ill  tlic  inicWlo  <• 
pain  fill.     The  i>aiii  is  (K*> 
stain,  l)ut  in  some  instan 
walkinir  it  may  ])e  very  gr- 
toes,  so  as  to  relieve  the  tf 
he  miuli  wasting;  of  the  nr. 
he  ohtaincd.     In  these  chi« 
tions.     Jlerpes  may  develo: 
ritis  ascends  and  involves  ! 

Duration  and  Course.—  ' 
As  a  rule,  it  is  an  obstinatr 
remissions,  for  years.  Rel; 
relieved  in  one  nerve  only  : 
patient  is  l)edridden,  and  ^ 
tryin^r  whieli  the  physician 

Diagnosis, — In   the  dia; 
termine  whether  the  disease 
j)el\is  or  of  the  spinal  eon), 
and,  in  women,  ])elvic  tun 
founded  with  it.     Aireotion> 
ahseiioe  of  tendemess  in  th- 
movement   of  the  hip-joint 
Tliere  are  instances  of  sacn 
pain  in  the  u])per  ])art  of  th 
ful  examination  will  readily 
llie  nerve  trunks  of  the  eaud 
turhanees  of  sensation,  and. 
ahvav>  sui:i:est  lesion  of  the 
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^devated,  and  the  whole  expression  is  immobile  or  mask-like^ 
Dn's  mask.    The  voice,  as  pointed  out  by  Buzzard,  is  apt 
^piping,  and  there  is  often  a  hesitancy  in  beginning  a  sen- 
ords  are  uttered  with  rapidity,  as  if  the  patient  was  in  a 
letimes  in  striking  contrast  to  the  scanning  speech  of 
The  fingers  are  flexed  and  in  the  position  assumed  when 
E;  in  the  late  stages  they  can  not  be  extended.    Occasionally 
Son  of  the  terminal  phalanges.    The  hand  is  usually  turned 
ide  and  the  attitude  somewhat  resembles  that  of  advanced 
,  arthritis.    In  the  late  stages  there  are  contractures  at  the 
ankles.    The  movements  of  the  patient  are  characterized 
He  rises  from  the  chair  slowly  in  the  stooping  atti- 
projecting  forward.    In  attempting  to  walk  the  steps  are 
^and^  as  Trousseau  remarks,  he  appears  to  be  running  after 
ty.     This  is  termed  festination  or  propulsion,  in  contra- 
aliar  gait  observed  when  the  patient  is  pulled  backward, 
aber  of  steps  and  would  fall  over  if  not  prevented — retro- 

fcre  normal  in  most  cases,  but  in  a  few  they  are  exaggerated, 
turbances  Charcot  has  noted  abnormal  alterations  in  the 
The  patient  may  complain  of  subjective  sensations  of  heat, 
al — a  phenomenon  which  may  be  present  on  one  side  only 
an  actual  increase  of  the  surface  temperature,  as  much 
In  other  instances,  patients  complain  of  cold.    Localized 
ent.    The  skin,  especially  of  the  forehead,  may  be  thick- 
condition  rarely  shows  any  change. 

THE  Symptoms. — The  tremor  may  be  absent,  but  the  rigid- 
attitude  are  sufficient  to  make  the  diagnosis.    The  disease 
in  character,  involving  only  one  side  or  even  one  limb, 
[but  stages  of  the  disease, 
well  developed  cases  the  disease  is  recognized  at  a  glance, 
stiffness,  and  mask-like  expression  are  points  of  as  much 
oscillations,  and  usually  serve  to  separate  the  cases  from 
IB  of  tremor.    Disseminated  sclerosis  develops  earlier,  and 
the  nystagmus,  and  the  scanning  speech,  and  does  not  pre- 
BO  constant  in  paralysis  agitans.     Yet  Schultze  and  Sachs 
in  which  the  signs  of  multiple  sclerosis  have  been  asso- 
of  paralysis.     The  hemiplegic  form  might  be  confounded 
pgic  tremor,  but  the  history,  the  mode  of  onset,  and  the 
lexes  would  be  sufficient  to  distinguish  the  two.    The  Park- 
'  great  importance  in  the  diagnosis  of  the  obscure  and  anoma- 

|iB  incurable.  Periods  of  improvement  may  occur,  but  the 
lie  affection  to  proceed  progressively  downward.  It  is  a  slow, 
ess  and  the  cases  last  for  years. 

'here  is  no  method  which  can  bo  recommended  as  satisfac- 
(Ct.  Arsenic,  opium,  hyosoine,  and  the  extract  of  the  para- 
ly  be  tried  and  sometimes  give  relief,  but  are  not  curative* 
lid  be  told  frankly  that  the  disease  is  incurable,  and  that 
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to  cold  and  wet,  and  buginess  worries  and  anjdeties.  In  some  instanees  tht 
disease  has  followed  directly  tipon  severe  mental  shock  or  trauma.  Caittliii« 
"been  described  after  the  speeifie  fevers.  Malaria  is  believed  by  some  to  fac 
an  inijiortant  faetor,  but  of  this  there  is  no  satisfactoiy  evidence. 

Morbid  Anatomy, — ^No  constant  lesions  have  been  found.  The  slmilinti 
between  certain  of  the  features  of  Parkinson's  disease  and  those  of  old  i^ 
suggests  that  the  atfcction  may  depend  upon  a  premature  senility  of  vcriam 
regions  of  the  brain.  Onr  organs  do  not  ago  uniformly,  but  in  some,  owing 
to  hereditary  disposition,  the  process  may  be  more  rapid  than  in  oti 
'^Parkinson's  disease  has  no  characteTistic  lesions,  but,  on  the  other  bund,  iti 
not  a  neurosis*  It  has  for  anatomical  basis  the  lesions  of  cerebro-^p 
senility,  which  only  differ  from  those  of  true  senility  in  their  early  onsets 
greater  intensit}"'"  ( Dnbief ) .  The  important  changes  are  doubtless  in  the  ( 
hral  cortex.  No  special  changes  have  been  found  in  the  organs  of 
secretion. 

Symptoms.^ — The  disease  begins  gradually,  usually  in  one  or  other  haad, 
and  the  tremor  may  be  either  constant  or  intermittent.  With  this  may  biMii«K 
dated  weakness  or  stilfness.  At  first  these  symptoms  may  be  present  onljf 
after  exertion.  Although  the  onset  is  slow  and  gradual  in  nearly  all  caiia» 
there  are  instances  in  which  it  sets  in  abruptly  after  fright  or  trauma.  Whfli 
well  established  the  disease  is  very  characteristic,  and  the  diagnosis  cai  k 
made  at  a  glance.  The  four  prominent  symptoms  are  tremor^  wfitfaiai^^ 
rigidity;  and  the  attitude. 

TKi3tO!E. — This  may  he  in  the  four  extreuiities  or  confined  to  haods  flf 
feet;  the  head  is  not  so  commonly  atlected.  The  tremor  is  usually  tsiarkedlA 
the  hands,  and  the  thumb  and  forefinger  display  the  motion  made  in  tlie  id 
of  rolling  a  pill.  At  the  wrist  there  are  movements  of  pronation  and  i 
tion,  and,  though  less  marked,  of  flexion  and  extension.  The  upper-ana  ] 
cles  arc  rarely  involved.  In  tire  legs  the  movement  is  most  evident  at  lit 
ankle-joint,  and  less  in  the  toes  than  in  the  fingers.  Shaking  of  the  head  ii 
less  frequent,  but  does  occur,  and  is  usually  vertical,  not  rotatory.  Tb«  fite 
of  oscillation  is  about  five  per  second.  Any  emotion  exaggerates  tlie  roor^ 
ment.  The  attempt  at  a  voluntary  movement  may  check  the  tremof 
(the  patient  may  be  able  to  thread  a  needle),  but  it  returns  with  ii* 
creased  intensity.  The  tremors  cease,  a^  a  rule,  during  sleep,  bttt  p^- 
gist  when  the  muscles  are  not  in  use.  The  writing  of  the  patient  is  treioulao* 
and  zigzag. 

Weakness. — Loss  of  power  is  present  in  all  cases^  and  may  occur  cvm  be- 
fore the  tremor^  but  is  not  very  striking,  as  tested  by  the  dyTiamometer.  tmtil 
the  late  stages.  The  weakness  is  greatest  where  the  tremor  is  most  devclopeA 
The  movements,  too^  are  remarkably  slow.  There  is  rarely  complete  losi  fit 
power. 

Rigidity  may  early  be  expressed  in  a  slowness  and  stiffness  in  the  fohn- 
tary  movements,  which  are  performed  with  some  effort  and  difficulty^  and  iB 
the  actions  of  the  patient  are  deliberate.  This  rigidity  is  in  all  the  ntiffdiii 
and  leads  ultimately  to  the  characteristic  attitude. 

ATTiTroE  AND  Gait. — The  head  is  bent  forward^  the  back  ie  h(mti.  toi 
the  arms  are  held  away  from  the  body  and  are  somewhat  flexed  at  the  ejbcif 
joints.     The  face  is  expressionless,  and  the  movements  of  the  lip«  MXt  itof- 
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rhe  eyebrows  are  elevated,  and  the  whole  expression  is  immobile  or  mask-like, 
the  so-called  Parkinson's  mask.  The  voice,  as  pointed  out  by  Buzzard,  is  apt 
to  be  shrill  and  piping,  and  there  is  often  a  hesitancy  in  beginning  a  sen- 
tence; then  the  words  are  uttered  with  rapidity,  as  if  the  patient  was  in  a 
hurry.  This  is  sometimes  in  striking  contrast  to  the  scanning  speech  of 
insular  sclerosis.  The  fingers  are  flexed  and  in  the  position  assumed  when 
the  hand  is  at  rest ;  in  the  late  stages  they  can  not  be  extended.  Occasionally 
there  is  overextension  of  the  terminal  phalanges.  The  hand  is  usually  turned 
toward  the  ulnar  side  and  the  attitude  somewhat  resembles  that  of  advanced 
cases  of  rheumatoid  arthritis.  In  the  late  stages  there  are  contractures  at  the 
elbows,  knees,  and  ankles.  The  movements  of  the  patient  are  characterized 
by  great  deliberation.  He  rises  from  the  chair  slowly  in  the  stooping  atti- 
tude, with  the  head  projecting  forward.  In  attempting  to  walk  the  steps  are 
phort  and  hurried,  and,  as  Trousseau  remarks,  he  appears  to  be  running  after 
his  centre  of  gravity.  This  is  termed  festination  or  propulsion,  in  contra- 
distinction to  a  peculiar  gait  observed  when  the  patient  is  pulled  backward, 
when  he  makes  a  number  of  steps  and  would  fall  over  if  not  prevented — retro- 
pulsion. 

The  REFLEXES  are  normal  in  most  cases,  but  in  a  few  they  are  exaggerated. 

Of  SENSORY  disturbances  Charcot  has  noted  abnormal  alterations  in  the 
temperature  sense.  The  patient  may  complain  of  subjective  sensations  of  heat, 
either  general  or  local — a  phenomenon  which  may  be  present  on  one  side  only 
and  associated  with  an  actual  increase  of  the  surface  temperature,  as  much 
as  6**  F.  (Gowers).  In  other  instances,  patients  complain  of  cold.  Localized 
sweating  may  be  present.  The  skin,  especially  of  the  forehead,  may  be  thick- 
ened.   The  mental  condition  rarely  shows  any  change. 

Variations  in  the  Symptoms. — The  tremor  may  be  absent,  but  the  rigid- 
ity, weakness,  and  attitude  are  sufficient  to  make  the  diagnosis.  The  disease 
may  be  hemiplegic  in  character,  involving  only  one  side  or  even  one  limb. 
Usually  these  are  but  stages  of  the  disease. 

Dii^osis. — In  well  developed  cases  the  disease  is  recognized  at  a  glance. 
The  attitude,  gait,  stiffness,  and  mask-like  expression  are  points  of  as  much 
importance  as  the  oscillations,  and  usually  serve  to  separate  the  cases  from 
Knile  and  other  forms  of  tremor.  Disseminated  sclerosis  develops  earlier,  and 
b  characterized  by  the  nystagmus,  and  the  scanning  speech,  and  does  not  pre- 
sent the  attitude  so  constant  in  paralysis  agitans.  Yet  Schultze  and  Sachs 
have  reported  cases  in  which  the  signs  of  multiple  sclerosis  have  been  asso- 
ciated with  those  of  paralysis.  The  hemiplegic  form  might  be  confounded 
with  post-hemiplegic  tremor,  but  the  history,  the  mode  of  onset,  and  the 
B[reatly  increased  reflexes  would  be  sufficient  to  distinguish  the  two.  The  Park- 
insonian face  is  of  great  importance  in  the  diagnosis  of  the  obscure  and  anoma- 
lous forms. 

The  disease  is  incurable.  Periods  of  improvement  may  occur,  but  the 
tendency  is  for  the  affection  to  proceed  progressively  downward.  It  is  a  slow, 
Segenerative  process  and  the  cases  last  for  years. 

Treatment. — There  is  no  motliod  which  can  bo  reoommended  as  satisfac- 
tory' in  any  respect.  Arsenic,  opium,  hyoscine,  and  the  extract  of  the  para- 
thyroid gland  may  be  tried  and  sometimes  give  relief,  but  are  not  curative. 
The  friends  should  be  told  frankly  that  the  disease  is  incurable,  and  that 
«0 
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nothing  can  be  done  except  to  attend  to  the  phj 
Kcgulated  and  systematized  exercises  should  be 


J 


OTHER   FORMS    OF    TR 

Simple  Tremor. — This  is  occasionally  foun< 
impossible  to  assign  any  cause.  It  may  be  tran 
nite  time.  It  is  often  extremely  slight,  and  is  a 
lower  the  vitality. 

Hereditary  Tremor.  — C.  L.  Dana  has  reportc 
tary  tremor.  It  occurred  in  all  the  members  i 
in  infancy  continued  witliout  piv)ducing  any  sei 

Senile  Tremor. — Witli  advancing  age  trei 
movements  is  extremely  common,  but  is  rarel; 
always  a  fine  tremor,  which  begins  in  the  har 
muscles  of  the  neck,  causing  slight  movement  o; 

Toxic  tremor  is  seen  cliiefly  as  an  effect 
mercury;  more  rarely  in  arsenical  or  opium  poi 
smoke  much  it  may  be  entirely  due  to  the  toh 
forms  of  this  is  the  alcoholic  tremor,  which  occu 
considerable  range.  Lea<l  tremor  is  considered  n 
it  constitutes  a  very  important  symptom. 

Hysterical  tremor,  which  usually  oc:urs  unc; 
the  diagnosis  easy,  will  be  considered  in  the  set 


n.    AGXTTE   GHOK 

(Sydenham's  Chorea;  St.  Vit 

Definition. — A  disease  chiefly  affecting  cliildr 
involuntary  contraction  of  the  muscles,  a  varia 
turbance,  and  a  remarkable  liability  to  acute  ce 

Etiology. — Si:x. — Of  554  cases  which  I  an 
Infirmary  for  Diseases  of  the  Nervous  System, 
and  29  ])er  cent,  in  males.  Of  808  Johns  Hop 
cent,  w^ere  females   (Thayer  and  Thomas). 

Age. — The  disease  is  most  common  between 
Of  522  cas(>s,  380  occurred  in  this  period;  8 
Tliomas'  series.  It  is  rare  among  the  negroes 
Only  25  of  tlie  Johns  Hopkins  Hospital  cases  w< 
most  numerous  wlien  the  mean  relative  humidi 
metric  pressure  low  (Lewis). 

liiiEirMATisM. — A  casual  relationship  betwee 
been  claimed  by  many  sincr*  the  time  of  Brigli 
writers  inaintnin  the  closeness  of  this  connect ior 
authors,  as  a  rule,  regard  tiie  connection  as  by 
554  cases,  in  15.5  per  cent,  there  was  a  history 
In  88  cases,  15.8  per  cent.,  there  was  a  history  < 
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sabacute.  In  33  cases  there  were  pains,  sometimes  described  as  rheumatic,  in 
various  parts,  but  not  associated  with  joint  trouble.  Adding  these  to  those 
with  manifest  articular  trouble,  the  percentage  is  raised  to  nearly  21.  It  is 
rather  remarkable  that  in  our  Baltimore  series  the  percentage  with  a  history 
of  rheumatism  was  the  same — 21.6. 

We  find  two  groups  of  cases  in  which  acute  arthritis  is  present  in  chorea. 
In  one,  the  arthritis  antedates  by  some  months  or  years  the  onset  of  the  chorea, 
and  does  not  recur  before  or  during  the  attack.  In  the  other  group,  the  chorea 
aets  in  with  or  follows  immediately  upon  the  acute  arthritis.  In  some  instances 
it  is  impossible  to  decide  whether  the  joint  symptoms  or  the  movements  have 
appeared  first.  It  is  difficult  to  differentiate  the  cases  of  irregular  pains  with- 
out definite  joint  aflfection.  It  is  probable  that  many  of  them  are  rheumatic, 
and  yet  I  think  it  would  be  a  mistake  to  regard  as  such  all  cases  in  children 
in  which  there  are  complaints  of  vague  pains  in  the  bones  or  muscles — so-called 
growing  pains.  It  should  never  be  forgotten,  however,  that  a  slight  articular 
swelling  may  be  the  sole  manifestation  of  rheumatic  fever  in  a  child — so  slight, 
indeed,  that  the  disease  may  be  entirely  overlooked. 

Heart-disease. — Endocarditis  is  believed  by  some  writers  to  be  the  cause 
of  the  disease.  The  particles  of  fibrin  and  vegetations  from  the  valves  pass  as 
emboli  to  the  cerebral  vessels.  On  this  view,  which  we  shall  discuss  later, 
chorea  is  the  result  of  an  embolic  process  occurring  in  the  course  of  a  rheu- 
matic endocarditis. 

Infectious  Diseases. — Scarlet  fever  with  arthritic  manifestations  may 
be  a  direct  antecedent.  Sturges  states  that  a  history  of  previous  whooping- 
cough  occurs  more  frequently  in  choreic  than  in  other  children,  but  I  find 
no  evidence  of  this  in  the  Infirmary  records.  With  the  exception  of  rheumatic 
fever,  there  is  no  intimate  relationship  between  chorea  and  the  acute  diseases 
incident  to  childhood.  It  may  be  noted  in  contrast  to  this  that  the  so-called 
canine  chorea  is  a  common  sequel  of  distemper.  Chorea  has  been  known  to 
develop  in  the  course  of  an  acute  pyaemia,  and  to  follow  gonorrhoea  and  puer- 
peral fever. 

Anemia  is  less  often  an  antecedent  than  a  sequence  of  chorea,  and  though 
cases  develop  in  children  who  are  anaemic  and  in  poor  health,  this  is  by  no 
means  the  rule.    Chorea  may  develop  in  chlorotic  girls  at  puberty. 

Pregnancy. — A  choreic  patient  may  become  pregnant;  more  frequently 
the  disease  occurs  during  pregnancy;  sometimes  it  develops  post  partum. 
Buist,  of  Dundee,  has  tabulated  carefully  226  cases :  in  6  the  chorea  preceded 
the  pregnancy;  in  105  it  occurred  during  the  pregnancy;  in  31  in  recurrent 
pregnancies;  45  cases  terminated  fatally,  and  in  16  cases  the  chorea  developed 
post  partum.  The  alleged  frequency  in  illegitimate  primiparae  is  not  borne 
out  by  his  figures.  Beginning  in  the  first  three  months  were  108  cases,  in  the 
second  three  months  70  cases,  in  the  last  three  months  25  cases.  The  disease 
is  often  severe,  and  maniacal  symptoms  may  develop. 

A  tendency  to  the  disease  is  found  in  certain  families.  In  80  cases  there 
was  a  history  of  attacks  of  chorea  in  other  members.  In  one  instance  both 
mother  and  grandmother  had  been  affected.  High-strung,  excitable,  nervous 
children  are  especially  liable  to  the  disease.  Fright  is  considered  a  frequent 
cause,  but  in  a  large  majority  of  the  cases  no  close  connection  exists  between 
the  fright  and  the  onset  of  the  disease.     Occasionally  the  attack  sets  in  at 
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once.  Mental  worry,  trouble,  a  sudden  grief,  or  a  scolding  may  apparcnTlj 
be  the  exciting  cause.  The  strain  of  education,  particularly  in  girls  duriitf 
the  third  hemidecade,  is  a  most  important  factor  in  the  etiology  of  ilu-  din-aik'. 
Bright,  intelligent,  active  minded  girls  from  Um  to  fourteen,  ambitiout  to  do 
well  at  school,  often  stimulated  in  their  efforts  by  teachers  and  parents,  form 
a  large  contingent  of  the  cases  of  chorea  in  hospital  and  private  praiti^. 
Sturges  has  called  special  attention  to  this  school-made  chorea  as  ono  serioiu 
evil  in  our  modern  method  of  forced  education.  Imitation,  which  i?  mvn- 
tioned  as  an  exciting  cause,  is  extremely  rare,  and  does  not  appear  to  liau 
influenced  the  onset  in  a  single  case  in  the  Inlirmary  records. 

The  disease  may  rapidly  follow  an  injury  or  a  slight  surgical  operation. 
Reflex  irritation  was  believed  to  play  an  important  role  in  the  disease,  particu- 
larly the  presence  of  worms  or  genital  irritation ;  but  I  have  met  with  no  in- 
stance in  which  the  disease  could  be  attributed  to  either  of  these  eaujses.  Lxil 
spasm,  particularly  of  the  face — the  habit  chorea  of  Mitchell — may  k  as*- 
ciated  with  irritation  in  the  nostrils  and  adenoid  growths  in  the  vault  of  the 
pharynx,  as  pointed  out  by  Jacobi. 

It  has  been  claimed  by  Stevens  that  ocular  defects  lie  at  the  basis  of  ir.i»nv 
cases  of  chorea,  and  that  with  the  correction  of  these  the  irregular  muitmen:- 
disappear.  The  invest igaticms  of  De  Schweinitz  show  that  ocular  defrtt-  d- 
not  occur  in  greater  j)r()portion  in  choreic  than  in  other  children.  A  majority 
of  the  cases  in  wliich  oj)eration  has  been  followed  by  relief  have  bet-n  ins^tan'..? 
of  tic,  local  or  general. 

Morbid  Anatomy  and  Pathology. — No  constant  lesions  have  b«»n  founi 
in  the  nervous  system  in  acute  chorea.  Vascular  changes,  such  as  hyalin- 
transformation,  exudation  of  leucocytes,  minute  haemorrhages,  and  throml*>i? 
of  the  smaller  arteries,  have  been  described. 

Embolism  of  the  smaller  cerebral  vessels  has  been  found,  and  therr  arv 
on  record  7  cases  of  embolism  of  the  central  artery  of  the  retina  (H.  M. 
Thomas).  Based  on  the  presence  of  emboli,  Kirkes  and  others  have  supiH^ir^ 
what  is  known  as  the  embolic  theory  of  the  disease.  Endocarditis  ic  by  far 
the  most  frorjuent  lesion  in  Sydenham's  chorea.  With  no  <lisease.  not  esi> ru- 
ing rheumatism,  is  it  so  constantly  associated.  I  collected  from  the  literatun^ 
the  records  of  73  autopsies;  there  were  (V3  with  endocarditis.*  Tho  vn-!- 
carditis  is  usually  of  the  simple  variety,  but  the  ulcerative  form  has  occasiun- 
ally  been  described. 

We  are  still  far  from  a  solution  of  all  the  problems  connected  with  chorei. 
Unfortunately,  the  word  has  been  used  to  cover  a  series  of  totally  diverse  dir 
orders  of  movement,  so  that  there  are  still  excellent  observers  who  hold  that 
chorea  is  only  a  symptom,  and  is  not  to  be  regarded  as  an  etiological  unit  The 
chorea  of  childhood,  the  disease  which  Sydenham  described,  presents,  howevcfr 
characteristics  so  unmistakable  that  it  must  be  regarded  as  a  definite,  i 


tive  alTeotion.     Some  re^^ard  it  as  a  functional  brain  disorder  alhclnigtkl 
nerve  centres  controlling  the  motor  apparatus,  an  instability  of  thft  Bflnt.lp^ 
brought  about,  ono  suj)posos  by  hypera?mia,  another  bj  mBmnfi^  ^ 
psychical  influences,  a  fourth  by  irritation,  central  or  periphep 
nature  of  this  derangement  we  know  nothing,  nor,  indeed,  ^ 

•  Oaler,  "Chorea  and  Choreiform  Affections." 
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are  primary  and  the  result  of  a  faulty  action  of  the  cortical  cells  or  whether  the 
impulses  are  secondarily  disturbed  in  their  course  down  the  motor  path.  The 
predominance  of  the  disease  in  females^  and  its  onset  at  a  time  when  the  edu- 
cation of  the  brain  is  rapidly  developing,  are  etiological  facts  which  Sturges 
has  urged  in  favor  of  the  view  that  chorea  is  an  expression  of  functional  insta- 
bility of  the  nerve  centres. 

The  embolic  theory  originally  advanced  by  Kirkes  has  a  solid  basis  of 
fact,  but  it  is  not  comprehensive  enough,  as  all  of  the  cases  can  not  be 
brought  within  its  limits.  There  are  instances  without  endocarditis  and  with- 
out, so  far  as  can  be  ascertained,  plugging  of  cerebral  vessels ;  and  there  are 
also  cases  with  extensive  endocarditis  in  which  the  histological  examination 
of  the  brain,  so  far  as  embolism  is  concerned,  was  negative.  In  favor  of 
the  embolic  view  is  the  experimental  production  in  animals  of  chorea  by 
Bosenthal,  and  later  by  Money,  by  injecting  fine  particles  into  the  carotids. 

Lately,  as  indeed  might  be  expected,  chorea  has  been  regarded  as  an  infec' 
tious  disease.  Nothing  definite  has  yet  been  determined.  In  favor  of  this 
view  it  has  been  urged,  as  it  is  impossible  to  refer  the  chorea  to  endocarditis  or 
the  endocarditis  in  all  cases  to  rheumatism,  that  both  have  their  origin  in  a 
common  cause,  some  infectious  agent,  which  is  capable  also,  in  persons  predis- 
posed, of  exciting  articular  disease.  Cases  have  been  reported  in  scarlet  fever 
with  arthritic  manifestations,  in  puerperal  fever,  and  rheumatism,  also  after 
gonorrhoea,  and  such  facts  are  suggestive  at  least  of  the  association  of  the 
disease  with  infective  processes.  Possibly,  as  has  been  suggested  by  some 
writers,  the  paralytic  condition  associated  with  chorea  may  be  analogous  to 
those  which  occur  in  typhoid  and  certain  of  the  infectious  diseases.  On  the 
other  hand,  there  are  conditions  extremely  difficult  to  harmonize  with  this 
view.  The  prominent  psychical  element  is  certainly  one  of  the  most  serious 
objections,  since  there  can  be  no  doubt  that  ordinary  chorea  may  rapidly  follow 
a  fright  or  a  sudden  emotion. 

Symptoms. — Three  groups  of  cases  may  be  recognized — the  mild,  severe, 
and  maniacal  chorea. 

Mild  Chorea, — In  this  the  affection  of  the  muscles  is  slight,  the  speech 
is  not  seriously  disturbed,  and  the  general  health  not  impaired.  Premoni- 
tory symptoms  are  shown  in  restlessness  and  inability  to  sit  still,  a  condition 
well  characterized  by  the  term  "fidgets."  There  are  emotional  disturbances, 
such  as  crying  spells,  or  sometimes  night  terrors.  There  may  be  pains  in  the 
limbs  and  headache.  Digestive  disturbances  and  anaemia  may  be  present.  A 
change  in  the  temperament  is  frequently  noticed,  and  a  docile,  quiet  child 
may  become  cross  and  irritable.  After  these  symptoms  have  persisted  for  a 
week  or  more  the  characteristic  involuntary  movements  begin,  and  are  often 
fint  noticed  at  the  table,  when  tin*  child  spills  a  tumbler  of  water  or  upsets  a 
fdate.  There  may  be  only  awkwardness  or  slight  incoordination  of  voluntary 
mvements,  or  constant  irregular  clonic  spasms.  The  jerky,  irregular  cliar- 
of  Hie  movements  differentiates  them  from  almost  every  other  disorder 
'fam.  In  the  mild  cases  only  one  hand,  or  the  hand  and  face,  are  aflected, 
not  fimad  to  the  oUier  side. 

trade,  the  mmts  form,  the  movements  bec;ome  general  and 

'**  about  or  to  feed  or  undress  herself,  owing 

itractioiifl  of  the  various  muscle  groups. 
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The  speech  is  also  affected,  and  for  days  the 
Often  with  the  onset  of  the  severer  symptoms 
side  or  in  the  limb  most  aflfected. 

The  third  and  most  extreme  form,  the  so-ca 
insaniens,  is  truly  a  terrible  disease,  and  ma 
form.  These  cases  are  more  common  in  adult  i 
pregnancy. 

Chorea  begins,  as  a  rule,  in  the  hands  and  ai 
subsequently  the  legs.  The  movements  may  1 
chorea.  The  attack  begins  oftenest  on  the  righ 
general  from  the  outset.  One  arm  and  the  opi 
nearly  one-fourth  of  the  cases  speech  is  aflfecte 
embarrassment  or  hesitancy,  but  in  other  insti 
jumble.  In  very  severe  cases  the  child  will  m; 
inability  is  in  articulation  rather  than  in  phoi 
and  of  hard  expiration  may  occur,  or  odd  sounc 
the  movements  cease  during  sleep. 

Paralysis. — A  prominent  symptom  is  musci 
than  a  condition  of  paresis.  The  loss  of  power 
be  shown  by  an  enfeebled  grip  or  by  a  dragg 
his  original  account  Sydenham  refers  to  the  " 
the  legs,  which  the  patient  drags.*'  There  ma 
few  movements — ^the  paralytic  chorea  of  Todd, 
or  weakness  remains  after  the  attack. 

Mutism  is  an  interesting  feature;  for  we 
word.  It  is  more  common  in  severe  cases,  but  i 
unrest  of  the  muscles  of  speech ;  it  is  probablj 
recovery  follows. 

It  is  doubtful  whether  choreic  spasms  ext 
life.     The  rapid  action  and  disturbed  rhythm 
peculiar  to  the  disease,  and  there  is  no  support 
tractions  occur  in  the  papillary  muscles. 

Heart  Symptoms. — Neurotic, — As  so  man 
nervous  girls,  it  is  not  surprising  that  a  comm( 
heart.  Irregularity  is  not  so  special  a  featur 
patients  seldom  complain  of  pain  about  the  he 

Hcemic  Murmurs. — With  anaemia  and  debi 
of  chorea  in  the  third  or  fourth  week,  we  find 
tion.  The  impulse  is  diffuse,  perhaps  wavy  ii 
throb  visibly,  and  in  the  recumbent  posture  the 
vical  veins.  On  auscultation  a  systolic  murmu 
too,  at  the  apex,  soft  and  blowing  in  quality. 

Endocarditis. — As  in  rheumatism,  so  in  ( 
gives  evidence  of  its  presence  by  symptoms.  I 
experience  has  sliown  that  it  is  usually  associ 
other  of  the  cardiac  orifices. 

For  the  guidance  of  the  practitioner  these 

(a)  In  thin,  nervous  children  a  systolic  i 
tremely  common  at  the  base,  with  accentuati 
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ticnlarly  at  the  second  left  costal  cartilage,  and  is  probably  of  no  moment. 
(6)  A  systolic  murmur  of  maximum  intensity  at  the  apex,  and  heard 
also  along  the  left  sternal  margin,  is  not  uncommon  in  anaemic,  enfeebled 
states,  and  does  not  necessarily  indicate  either  endocarditis  or  insufficiency. 

(c)  A  murmur  of  maximum  intensity  at  the  apex,  with  rough  quality,  and 
transmitted  to  the  axilla  or  angle  of  the  scapula,  indicates  an  organic  lesion  of 
the  mitral  valve,  and  is  usually  associated  with  enlargement  of  the  heart. 

(d)  When  in  doubt  it  is  much  safer  to  trust  to  the  evidence  of  eye  and 
liand  than  to  that  of  the  ear.  If  the  apex  beat  is  in  the  normal  position, 
and  the  area  of  dulness  not  increased  vertically  or  to  the  right  of  the  sternum, 
there  is  probably  no  serious  valvular  disease. 

(e)  The  endocarditis  of  chorea  is  almost  invariably  of  the  simple  or 
warty  form,  and  in  itself  is  not  dangerous;  but  it  is  apt  to  lead  to  those 
aderotic  changes  in  the  valve  which  produce  incompetency.  Of  140  patients 
examined  more  than  two  years  after  the  attack,  I  found  the  heart  normal  in 
61 ;  in  17  there  was  functional  disturbance,  and  73  presented  signs  of  organic 
heart-disease. 

(/)  Pericarditis  is  an  occasional  complication  of  chorea,  usually  in  cases 
with  well-marked  rheumatism. 

In  an  analysis  of  the  cases  at  the  Johns  Hopkins  Hospital,  Thayer  found 
evidence  df  involvement  of  the  heart  in  25  per  cent,  of  the  out-patients  and 
in  more  than  50  per  cent,  of  the  cases  in  the  wards.  Cardiac  involvement  was 
more  conmion  in  the  cases  with  a  history  of  rheumatism,  and  was  much  more 
frequent  in  the  relapses. 

Sensory  Disturbances. — Pain  in  the  affected  limbs  is  not  common. 
Occasionally  there  is  soreness  on  pressure.  There  are  cases,  usually  of  hemi- 
diorea,  in  which  pain  in  the  limbs  is  a  marked  symptom.  Weir  Mitchell  has 
apoken  of  these  as  painful  choreas.  Tender  points  along  the  lines  of  emergence 
cdf  the  spinal  nerves  or  along  the  course  of  the  nerves  of  the  limbs  are  rare. 

Psychical  disturbances  are  common,  though  in  a  majority  of  the  cases 
alight  in  degree.  Irritability  of  temper,  marked  wilfulness,  and  emotional 
outbreaks  may  indicate  a  complete  change  in  the  character  of  the  child.  There 
ia  deficiency  in  the  powers  of  concentration,  the  memory  is  enfeebled,  and  the 
aptitude  for  study  is  lost.  Rarely  there  is  progressive  impairment  of  the 
intellect  with  termination  in  actual  dementia.  Acute  melancholia  has  been 
described.  Hallucinations  of  sight  and  hearing  may  occur.  Patients  may 
behave  in  an  odd  and  strange  manner  and  do  all  sorts  of  meaningless  acts. 
By  far  the  most  serious  manifestation  of  this  character  is  the  maniacal  de- 
lirium, occasionally  associated  with  the  very  severe  cases — chorea  insamens. 
Usually  the  motor  disturbance  in  these  cases  is  aggravated,  but  it  has  been 
overlooked  and  patients  have  been  sent  to  an  asylum. 

The  psychical  element  in  chorea  is  apt  to  be  neglected  by  the  practitioner. 
It  is  always  a  good  plan  to  tell  the  parents  that  it  is  not  the  muscles  alone 
of  the  child  which  are  affected,  but  that  the  general  irritability  and  change 
of  disposition,  so  often  found,  really  form  part  of  the  disease. 

The  condition  of  the  rkflexes  in  chorea  is  usually  normal.  Trophic 
lesions  rarely  occur  in  chorea  unless,  as  some  writers  have  done,  we  regard 
the  joint  troubles  as  arthropathies  occurring  in  the  course  of  a  cerebro-spinal 
disease. 
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Fever,  usually  slight,  was  present  ia  all  bt 
my  wards  (Thavcr).  H.  A.  Hare  states  that 
turc  on  the  affected  side  may  be  elevated;  but  1 
Endocarditis  may  o(?cur  with  little  if  any  rise 
other  hand,  with  an  acute  arthritis,  severe  endw 
the  cases  of  maniacal  chorea,  the  fever  may  rang 

Cutaneous  Affections. — The  pigmentatioi 
due  to  the  arsenic.  Herpes  zoster  occasionally  (h 
usually  regarded  as  rheumatic  in  character,  ar 
nodosum  has  been  described  and  I  have  seen  i 
urticaria.  There  may,  indeed,  be  the  more  aggr 
purpura,  known  as  Schonlein's  peliosis  rheun 
nodules,  which  have  been  noted  by  English  obsei 
associated  with  rheumatism,  are  extremely  rare 

Duration  and  Termination. — From  eight  to 
tion  of  an  attack  of  moderate  severity.  Chro 
minor  disease  which  we  have  been  considering 
this  designation  in  children  are  usually  instances 
reich^s  ataxia;  but  occasionally  an  attack  which 
way  persists  for  months  or  years,  and  recovei 
slight  grade  of  chorea,  particularly  noticeable  i 
for  months  in  nervous  children. 

The  tendency  of  chorea  to  recur  has  beer 
Sydenham  first  made  the  observation.  Of  410  c 
240  had  one  attack,  110  had  two  attacks,  35  thi 
five  attacks,  and  3  six  attacks.    The  ri^currence  i 

Recovery  is  the  rule  in  children.  The  sti 
ments  are  not  favorable  for  determining  the  n 
is  that  of  the  rollective  Investigation  Committe 
ciation,  in  which  }>  deaths  were  reporttnl  anion] 

The  paralysis  rarely  persists.  Mental  dulnc 
but  usually  passes  away;  permanent  impairment 
sequence. 

Diagnosis. — There  are  few  diseases  which  pi 
tures,  and  in  a  majority  of  instances  the  nature 
a  glance;  but  there  are  several  affections  in  chil 
be  mistaken  for  it. 

(a)  MiiHipIr  and  difjtti>r  rrrrhral  srirroftis. 
for  ordinary  chorea,  and  have  bc^'u  dc>«cril)ei] 
spa.^tira,  'i'hen*  arc  d<»ubtlcss  chronic  changes 
movements  are  readily  distinguishable  from  thos 
lation  is  sometimes  very  close;  the  onset  in  infa 
increased  retlexes  and  in  sfnne  instances  rigidity, 
disease  sej)arate  theiri  sharj)ly  from  true  chore* 

(h)  Frirtfrrirh's  ninxui,  Cases  of  this  well- 
merly  classed  as  chorea.  The  slow,  irregular, 
scoliosis,  the  scanning  speech,  the  early  t:ilifH»s. 
ily  character  of  the  disease  are  points  which  slm 

(f )  In  nire  cases  the  paralytic  form  of  chor 
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^meliiis  or,  when  kith  legs  are  effected,  for  paraplegia  of  spinal  origin;  but 
^ps  can  be  the  case  only  when  the  choreic  movements  are  very  slight, 
H  (d)  Uysietia  may  simulate  chorea  minor  most  closely,  and  unless  there 
Be  other  manifestations  it  may  he  impossible  to  make  a  dia^osis.  Most 
commonly,  however,  the  movements  in  the  Bo-called  hysterical  chorea  are 
rhythmic  and  dilTcr  entirely  from  those  of  ordinary  chorea. 

(f)  As  mentioned  above,  the  meuial  sijmpiums  in  maniacal  cliorea  may 
mask  the  true  nature  of  the  disease  and  patients  have  even  been  sent  to  the 

fylum. 
Treatment — Abnormally  bright,  active  minded  children  belonging  to  fam- 
ies  with  proiioimecd  neurotic  taint  should  he  carefully  watched  from  tlie  ages 
of  eight  to  liftci-n  and  not  allowed  to  overtax  their  mental  powers.  80  fre- 
quently in  children  of  thin  class  docs  the  attack  of  eliorea  date  from  the  worry 
and  stress  incident  to  school  examinations  that  the  competition  for  prizes  or 
places  should  be  emphatically  forbidden. 

The  treatment  of  tfie  attack  consists  hirgely  in  attention  to  hygienic  meas- 

pres*  with  whiL'h  alone,  in  time,  a  majority  of  the  eases  recover.     Parents 

Hiould  be  told  to  scan  gently  the  faults  and  waywardness  of  choreic  children. 

Wiie  psychical  element,  strongly  developed  in  so  many  cases,  is  best  treated 

^^  quiet  and  seclusion.    The  child  should  he  confiacd  to  bed  in  the  recumbent 

posture,  and  mental  as  well  as  bodily  tjuiet  enjoined.     In  private  practice  this 

^  often  iiupossible,  but  with  well-to-do  patients  the  disease  is  always  serious 

Biough  to  demand  the  assistance  of  a  skilled  nurse.     Toys  and  dolls  should 

not  be  allowed  at  first,  for  the  child  should  be  kepi  amused  w^itlmut  excitement. 

The  rest  allays  the  hyper-excitability  and  reduces  to  a  minimum  the  possibility 

of  damage  to  the  valve  segments  should  endocarditis  exist.     Time  and  again 

have  I  seen  very  severe  cases  which  had  resisted  treatment  for  weeks  outside 

a  hospital  become  c|uite  and  the  movements  subside  after  two  or  three  days  of 

absolute  rest  in  bed. 

The  child  should  be  kept  apart  from  other  children  and^  if  possible,  from 
other  membi^rs  of  the  family,  and  should  see  only  those  {persons  directly  con- 
cerned with  the  nursing  of  the  case.  In  the  hdter  period  of  the  disease  daily 
rubbings  may  be  resorted  to  with  great  beuetit. 

The  medical  treatment  of  the  disease  is  unsatisfactory ;  with  tlie  cxct^ption 
of  arsenic,  no  remedy  seems  to  have  any  influence  in  controlling  the  progress 
of  the  affection.    Without  any  specific  action,  it  certainly  does  good  in  many 
c^ases^  probiil>ly  by  improving  the  general  nutrition.     It  is  conveniently  given 
in  the  form  of  Fowlers  solution,  and  the  good  effects  are  rarely  seen  until 
maximum  doses  are  taken.     It  may  be  given  as  Martin  originally  advised 
(1813)  ;  he  began  "with  live  drops  and  increased  one  drop  every  day,  until 
it  might  begin  to  disagree  with  the  stomach  or  bowels/'     When  the  dose  of 
15  minims  is  reached,  it   may  be  continued  for  a  week,  and  then  again  in- 
creased, if  necessary,  every  day  or  two,  until  ptiysiological  eitects  are  manifest. 
On  the  occurrence  of  these  the  drug  should  be  stopped  for  three  or  four  days. 
The  practice  of  resuming  the  administration  with  smuller  doses  is  rarely  neccs- 
gary,  as  tfilerance  is  usually  established  tind  we  can  begin  with  the  dose  which 
the  child  was  taking  when  the  syuiptoms  of  saturation  occurred,     1  have  fre- 
quently given  as  mucli  as  X^'J  minims  three  times  a  day.     Usually  the  signs  of 
saturation  are  trivial  but  plain^  but  in  very  rare  instances  more  serious  symp- 
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toms  develop.  A  fatal  arsenical  neuritis  followed  in  the  case  of  a  child,  aged 
eight,  who  took  seven  drops  of  Fowler's  solution  three  times  a  day  for  tea 
days,  then  stopped  for  a  week,  and  then  took  seven  drops  three  times  a  day  for 
fourteen  days  (Cary  Gamble). 

Of  other  medicines  sedatives  are  useful  in  the  severe  attacks.  Chloni  is 
the  most  useful  and  may  be  begun  in  doses  of  five  grains  (0.3  gm.),  gradoillj 
increased  if  necessary.  Sodium  bromide  in  the  same  dosage  may  be  addei 
Belladonna  has  been  found  useful  in  some  cases. 

For  its  tonic  effect  electricity  is  sometimes  useful ;  but  it  is  not  neceanij 
as  a  routine  treatment.  The  question  of  gymnastics  is  an  important  out 
Early  in  the  disease,  when  the  movements  are  active,  they  are  not  advisiUe; 
but  during  convalescence  carefully  graduated  exercises  are  undoubtedly  bene 
ficial.  It  is  not  well,  however,  to  send  a  choreic  child  to  a  school  gymnasioin, 
as  the  stimulus  of  the  other  children  and  the  excitement  of  the  romping, 
violent  play  are  very  prejudicial. 

Other  points  in  treatment  may  be  mentioned.  Food  should  be  simple 
and  some  children  do  best  on  a  milk  diet,  the  amount  being  rapidly  increaaei 
It  is  important  to  regulate  the  bowels  and  to  attend  carefully  to  the  digestive 
functions.    For  the  anaemia  so  often  present  preparations  of  iron  are  indicated. 

In  the  severe  cases  with  incessant  movements,  sleeplessness,  dry  Umpt, 
and  delirium,  the  important  indication  is  to  procure  rest,  for  which  pnrpoK 
chloral  may  be  freely  given,  and,  if  necessary,  morphia.  Chloroform  inhala- 
tions may  be  necessary  to  control  the  intensity  of  the  paroxysms,  but  the  high 
rate  of  mortality  in  this  class  of  cases  illustrates  how  often  our  best  endeaion 
are  fruitless.  The  wet  pack  is  sometimes  very  soothing  and  should  be  triei 
As  these  patients  are  apt  to  sink  rapidly  into  a  low  typhoid  state  with  heut 
weakness,  a  supporting  treatment  is  required  from  the  outset. 

Cases  are  found  now  and  then  which  drag  on  from  month  to  month 
without  getting  either  better  or  worse  and  resist  all  modes  of  treatmoit. 
In  such  cases  a  combination  of  suggestion  and  passive  movements,  followed 
by  voluntary  movements  under  control,  and  later  simple  exercises,  may  be 
useful.  Change  of  air  and  scene  is  sometimes  followed  by  rapid  improvement, 
and  in  these  cases  the  treatment  by  rest  and  seclusion  should  always  be  givtt 
a  full  trial. 

In  all  cases  care  should  be  taken  to  examine  the  nostrils,  and  glaring  ocular 
defects  should  be  properly  corrected  either  by  glasses  or,  if  necessary,  by 
operation. 

After  the  child  has  recovered  from  the  attack,  the  parents  should  be  warned 
that  return  of  the  disease  is  by  no  means  infrequent,  and  is  particularly  liable 
to  follow  overwork  at  school  or  debilitating  influences  of  any  kind.  Thrte 
relapses  are  apt  to  occur  in  the  spring.  Sydenham  advised  purging  in  order 
to  prevent  the  vernal  recurrence  of  the  disease. 


m.  OTHER  AFFECTIONS  DESCBIBED  AS  OHOBEA 

Chorea  Major:  Pandemic  Chorea. — The  common  name,  St.  VitusV  dance, 
applied  to  chorea  has  come  to  us  from  the  middle  ages,  when  under  the  ind*' 
ence  of  religious  fervor  there  were  epidemics  characterized  by  great  excitaneo^ 
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geaticnlations,  and  dancing.  For  the  relief  of  these  symptoms,  when  exces- 
sive, pilgrimages  were  made,  and,  in  the  Rhenish  provinces,  particularly  to 
the  Chapel  of  St.  Vitus  in  Zebem.  Epidemics  of  this  sort  occurred  also  during 
flie  nineteenth  century,  and  descriptions  of  them  among  the  early  settlers  in 
Kentucky  have  been  given  by  Robertson  and  Yandell.  It  was  unfortunate 
that  Sydenham  applied  the  term  chorea  to  an  affection  in  children  totally 
distinct  from  this  chorea  major,  which  is  in  reality  an  hysterical  manifesta- 
tion under  the  influence  of  religious  excitement. 

Habit  Spasm  (Habit  Chorea);  Convulsive  Tic  (of  the  French). — Two 
groups  of  cases  may  be  recognized  under  the  designation  of  habit  spasm — 
one  in  which  there  are  simply  localized  spasmodic  movements,  and  the  other 
in  which,  in  addition  to  this,  there  are  explosive  utterances  and  psychical 
qrmptoms,  a  condition  to  which  French  writers  have  given  the  name  tic 
eanvulsif. 

(a)  Habit  Spasm. — This  is  found  chiefly  in  childhood,  most  frequently  in 
girls  from  seven  to  fourteen  years  of  age  (Mitchell).  In  its  simplest  form 
there  is  a  sudden,  quick  contraction  of  certain  of  the  facial  muscles,  such  as 
rapid  winking  or  drawing  of  the  mouth  to  one  side,  or  the  neck  muscles  are 
involved  and  there  are  unilateral  movements  of  the  head.  The  head  is  given 
a  sudden,  quick  shake,  and  at  the  same  time  the  eyes  wink.  A  not  infrequent 
form  is  the  shrugging  of  one  shoulder.  The  grimace  or  movement  is  repeated 
at  irregular  intervals,  and  is  much  aggravated  by  emotion.  A  short  inspira- 
tory sniflf  is  not  an  uncommon  symptom.  The  cases  are  found  most  frequently 
in  children  who  are  "out  of  sorts,"  or  who  have  been  growing  rapidly,  or  who 
have  inherited  a  tendency  to  neurotic  disorders.  Allied  to  or  associated  with 
this  are  some  of  the  curious  tricks  of  children.  A  boy  at  my  clinic  was  in  the 
habit  every  few  moments  of  putting  the  middle  finger  into  the  mouth,  biting 
it,  and  at  the  same  time  pressing  his  nose  with  the  forefinger.  Hartley  Cole- 
ridge is  said  to  have  had  a  somewhat  similar  trick,  only  he  bit  his  arm.  In 
all  these  cases  the  habits  of  the  child  should  be  examined  carefully,  the  nose 
and  vault  of  the  pharynx  thoroughly  inspected,  and  the  eyes  accurately  tested. 
As  a  rule  the  condition  is  transient,  and  after  persisting  for  a  few  months 
or  longer  gradually  disappears.  Occasionally  a  local  spasm  persists — twitching 
of  the  eyelids,  or  the  facial  grimace. 

(b)  Impulsive  Tic  (Gilles  de  la  Toubette's  Disease). — This  remark- 
able affection,  often  mistaken  for  chorea,  more  frequently  for  habit  spasm,  is 
really  a  psychosis  allied  to  hysteria,  though  in  certain  of  its  aspects  it  has 
the  features  of  monomania.  The  disease  begins,  as  a  rule,  in  young  children, 
occurring  as  early  as  the  sixth  year,  though  it  may  develop  after  puberty. 
There  is  usually  a  markedly  neurotic  family  history.  The  special  features  of 
the  complaint  are : 

(1)  Involuntary  muscular  movements,  usually  affecting  the  facial  or 
brachial  muscles,  but  in  aggravated  cases  all  the  muscles  of  the  body  may 
be  involved  and  the  movements  may  be  extremely  irregular  and  violent. 

(2)  Explosive  utterances,  which  may  resemble  a  bark  or  an  inarticulate 
cry.  A  word  heard  may  be  mimicked  at  once  and  repeated  over  and  over 
again,  usually  with  tlie  involuntary  movements.  To  this  the  term  echolalia 
has  been  applied.  A  much  more  distressing  disturbance  in  these  cases  is 
coprolalia,  or  the  iise  of  bad  language.      A  child  of  eight  or  ten  may  shock  its 
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mother  and  friends  by  constantly  using  the  wo 
involuntary  movements,  or  by  uttering  all  sorts  c 
ally  actions  are  mimicked — echokinesis. 

(3)  Associated  with  some  of  these  cases  are  c 
the  patient  becomes  the  subject  of  a  form  of  ob 
other  cases  the  fixed  idea  takes  the  form  of  the 
it  is  a  fixed  idea  about  words — onomatomania 
compelled  to  count  a  number  of  times  before  doii 
mania. 

The  disease  is  well  marked  and  readily  distingi 
The  movements  have  a  larger  range  and  are  explc 
regards  the  coprolalia  as  the  most  distinctive  f 
prognosis  is  doubtful.     I  have,  however,  known 

Saltatory  Spasm  (Latah;  Myriachit;  Jumpers 
a  disease  in  which  when  the  patient  attempted 
contractions  in  the  leg  muscles,  which  caused  a  ju 
This  occurs  only  when  the  patient  attempts  to 
occurred  in  both  men  and  women,  more  frecjuei 
subjects  have  usually  shown  marked  neurotic  i 
the  condition  has  l)een  transitory;  in  others  it  h 
markable  atfections  similar  to  this  in  certain  po 
demic  neurosis.  One  of  the  most  striking  of  thei 
ing  Frenchmen"  of  Maine  and  Canada.  As  desc 
ton,  the  subjects  are  liable  on  any  sudden  emotion 
a  loud  cry  or  sound,  and  will  obey  any  command  o 
regard  to  its  nature.  Tho  condition  of  echolalia  is 
The  "jumping"  prevails  in  certain  families. 

A  very  similar  disease  prevails  in  parts  of  Rus 
where  it  is  known  by  the  names  of  myriachit  an 
which  is  mimicry  by  the  patient  of  everything  he  i 

Chronic  Chorea  (Huntington s  Chorea), — Tl 
ized  by  irregular  movements,  disturbance  of  speed 
is  freciuently  hereditary.  Irving  \V.  Lyon  desc 
hcrrditari/  chorea  and  traced  the  disease  through 
ton,  of  Pomeroy,  Ohio,  at  the  time  a  practitiom 
187*^,  in  three  l)rief  paragraphs  the  salient  points: 
ease — namely,  the  hereditary  nature,  the  assoeiat 
and  the  late  onset — between  the  thirtieth  and  fo 
not  uncommon  in  the  United  States.  UndiT  the 
grouped  tho  heri'ditary  form  and  the  cases  which 
position,  either  at  middle  life  or,  more  commonly 
It  is  doubtful  whether  thr  cases  in  ehihlren  wit 
ments,  often  with  mental  weakness  and  spastic  c 
go  into  this  category. 

The  hereditary  character  of  the  disease  is  very 
through  four  or  livr  g«neratinns.     Iluntingtoirs 
physicians,  had  treated  tin*  disras**  in  the  family  ^ 
of  Kast  Ilamjitoii,  tells  ine  tiial  the  disease  still  « 
families  described  by  Huntington,  as  it  has  done 
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centuries.  An  identical  aflfeetion  occurs  without  any  hereditary  disposition. 
The  age  of  onset  is  late,  rarely  before  the  thirtieth  or  the  thirty-fifth  year. 

The  symptoms  are  very  characteristic.  The  irregular  movements  are  usu- 
ally first  seen  in  the  hands,  and  the  patient  has  slight  difficulty  in  performing 
delicate  manipulations  or  in  writing.  When  well  established  the  movements 
are  disorderly,  irregular,  incoordinate  rather  than  choreic,  and  have  not  the 
sharp,  brusque  motion  of  Sydenham's  chorea.  In  the  face  there  are  slow, 
involuntary  grimaces.  In  a  well-developed  case  the  gait  is  irregular,  swaying, 
and  somewhat  like  that  of  a  drunken  man.  The  speech  is  slow  and  difficult 
the  syllables  are  badly  pronounced  and  indistinct,  but  not  definitely  staccato. 
The  mental  impairment  leads  finally  to  dementia.  The  anatomical  condition 
is  a  chronic  diffuse  cortical  encephalitis  not  unlike  that  in  general  paralysis. 

Bhythmio  or  Hysterical  Chorea. — This  is  readily  recognized  by  the  rhyth- 
mical character  of  the  movements.  It  may  aflfect  the  muscles  of  the  abdomen, 
producing  the  salaam  convulsion,  or  involve  the  stemo-mastoid,  producing  a 
rhythmical  movement  of  the  head,  or  the  psoas,  or  any  group  of  muscles.  In 
its  orderly  rhythm  it  resembles  the  canine  chorea. 


IV.    INFANTILE  CONVULSIONS 

(Eclampsia) 

Convulsive  seizures  similar  to  those  of  epilepsy  are  not  infrequent  in  chil- 
dren and  in  adults.  The  fit  may  indeed  be  identical  with  epilepsy,  from  which 
the  condition  differs  in  that  when  the  cause  is  removed  there  is  no  tendency 
for  the  fits  to  recur.  Occasionally,  however,  the  convulsions  in  children  con- 
tinue and  develop  into  true  epilepsy. 

Etiology. — A  convulsion  in  a  child  may  be  due  to  many  causes,  all  of  which 
lead  to  an  unstable  condition  of  the  nerve  centres,  permitting  sudden,  exces- 
sive, and  temporary  nervous  discharges.  The  following  are  the  most  impor- 
tant of  them : 

(1)  Debility,  resulting  usually  from  gastro-intestinal  disturbance.  Con- 
vulsions frequently  supervene  toward  the  close  of  an  attack  of  entcro-colitis 
and  recur,  sometimes  proving  fatal.  The  death-rate  in  children  from  eclamp- 
sia rises  steadily  witli  that  of  gastro-intestinal  disorders  (Morris  J.  Lewis). 

(2)  Peripheral  /rn7a<ion.-r-l)entition  alone  is  rarely  a  cause  of  convul- 
sions, but  is  often  one  of  several  factors  in  a  feeble,  unhealthy  infant.  The 
greatest  mortality  from  convulsions  is  during  the  first  six  months,  before  the 
teeth  have  really  cut  through  the  gums.  Other  irritative  causes  are  the  over- 
loading of  the  stomach  with  indigestible  food.  It  has  been  suggested  that 
some  of  these  cases  are  toxic,  owing  to  the  absorption  of  poisonous  ptomaines. 
Worms,  to  which  convulsions  are  so  frequently  attributed,  probably  have  little 
influence.    Among  other  sources  possible  are  phimosis  and  otitis. 

(3)  Rickets, — The  observation  of  Sir  William  Jenner  u]K)n  the  associa- 
tion of  rickets  and  convulsions  has  been  amply  confirmed.  The  spasms  may 
be  laryngeal,  the  so-called  child-crowing,  wliich,  though  convulsive  in  nature, 
can  scarcely  be  reckoned  under  eclampsia.  The  influence  of  this  condition  is 
more  apparent  in  Europe  than  in  the  United  States,  although  rickets  is  a  com- 
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mon  disease,  particularly  among  the  colored  people.     Spasms,  lodl 
eral^  in  rickets  aro  probably  associated  with  the  condition  of  debilitj  ad  Bit 
nutrition  and  with  eranio-tabee. 

(4)  Fever. — ^In  young  children  the  onset  of  the  infectiooB  diuetacf  iid^ 
quently  with  convulsions,  which  often  take  the  place  of  a  chill  in  Use  ML 
It  is  not  known  upon  what  they  depend.  Scarlet  fever,  measles,  and  fm^ 
monia  are  most  often  preceded  by  convulsions. 

(5)  Congestion  of  the  i?rflm,— That  extreme  engorgement  of  the  bbrf* 
vessels  may  produce  convulsions  is  shown  by  their  cx*cagional  oecitrnflce  n 
severe  whooping-cough,  hut  their  rarity  in  this  disease  really  indicsta  !•• 
small  a  part  mechanical  congestion  plays  in  the  production  of  fits. 

{())  Severe  vonvulsioiis  usher  in  or  accompany  many  of  the  serkNO  £i* 
eases  of  the  nervous  system  in  children.  In  more  than  50  per  cscot  d  ^ 
cases  of  infantile  hemiplegia  the  affection  follows  severe  con.    '  '^  " 

less  fre(jiiently  precede  a  spinal  paralysis.    They  occur  with  nn 
culous  or  simple^  and  with  tumors  and  other  lesions  of  the  brain. 

And,  lastly,  convulsions  may  occur  immediately  after  birth  and  pffOl 
for  weeks  or  months.  In  such  instances  there  has  probably  been  mmngak 
haemorrhage  or  serious  injury  to  the  cortex. 

The  most  important  question  is  the  relation  of  eonvubions  in  ddta 
to  true  epilepsy.  In  (lOw^rs*  figures  of  1,450  cases  of  epilepsy*  the  ifticb 
began  in  180  during  the  first  three  years  of  life.  Of  4G0  eases  of  epAipf 
in  children  which  1  have  analyzed,  in  1H7  the  fits  began  within  the  first  tkm 
years.  Of  the  total  list  the  greatest  number,  74,  was  in  the  first  J^tL  h 
nearly  all  these  instances  there  was  no  interruption  in  the  conTiilsioni> 
convulsions  in  early  infancy  are  necessarily  followed  by  epilepsy  in  aftef 
is  certainly  a  mistake. 

Symptoms.— The  attack  may  come  on  suddenly  without  any  warDini:;  n** 
commonly  it  is  preceded  by  a  stage  of  restlessness,  accompanied  by  twildia! 
and  perhaps  grintling  of  the  teeth.  It  is  rarely  so  complete  in  iU  Btago* 
true  epilepsy.  The  spasm  Ijegins  usually  in  the  hands*  most  eomiDoiily  *•  4i 
right  hand.  The  eyes  are  fixed  and  staring  or  are  rolled  up.  The  httj 
becomes  stiff  and  breathing  is  suspended  for  a  moment  or  two  by  UmetftM 
of  the  respiratory  muscles,  in  consequence  of  which  the  face  beooiDii  <«•• 
gested.  Clonic  convulsions  follow,  the  eyes  are  rolled  about,  the  hiads  9Bi 
arms  twitch,  or  are  fixed  and  extended  in  rh^-thmical  movement*,  the  to 
is  contorted,  and  the  head  is  retracted.  The  attack  gradually  sufasidM  !■* 
the  child  sleeps  or  passes  into  a  state  of  stupor.  Following  indigestioi  tb 
attack  may  be  single,  but  in  rickets  and  intestinal  disorders  it  is  ipt  to  U 
repeated.  Sometimes  the  attacks  follow  each  other  with  great  rnpidi^^  8»  tW 
the  child  never  rouses  but  dies  in  a  deep  coma.  If  the  convulsioo  hti  !•■ 
limited  chiefly  to  one  side  there  may  be  slight  paresis  after  recofciy,  or  <■ 
instances  in  which  the  convulsions  usher  in  infantile  hemiplegia^  when  lk» 
child  arouseSj  one  side  is  completely  paralyzed.  During  the  fit  the  tfinpO' 
tnre  is  often  raised.  Death  rarely  occurs  from  the  convulsion  itsdf,  «ofF* 
in  debilitated  cliildren  or  when  the  attacks  recur  with  gre^it  frequeiun^.  to  o» 
8o<'alled  hydrocephaloid  state  in  connection  with  protracted  dianiMBi  «•• 
vnlsions  may  close  the  scene. 

Diagnosis*  — Coming  on  when  the  subject  is  in  full  health*  the  «ttid  i* 
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obably  due  either  to  an  overloaded  stomach,  to  some  peripheral  irritation,  or 
cuionally  to  trauma.  Setting  in  with  high  fever  and  vomiting,  it  may 
dicate  the  onset  of  an  exanthem,  or  occasionally  be  the  primary  symptom  of 
icephalitis,  or  whatever  the  condition  is  which  causes  infantile  hemiplegia. 
hen  the  attack  is  associated  with  debility  and  with  rickets  the  diagnosis  is 
aily  made.  The  carpopedal  spasms  and  pseudo-paralytic  rigidity  which  are 
ten  associated  with  rickets,  laryngismus  stridulus,  and  the  hydrocephaloid 
ftte  are  usually  confined  to  the  hands  and  arms  and  are  intermittent  and 
(ually  tonic.  The  convulsions  associated  with  tumor  or  those  which  follow 
fantile  hemiplegia  are  usually  at  first  Jacksonian  in  character.  After  the 
cond  year  convulsive  seizures  which  come  on  irregularly  without  apparent 
.1186  and  recur  while  the  child  is  apparently  in  good  health,  are  likely  to 
■ove  true  epilepsy. 

Prognosis. — Convulsions  play  an  important  part  in  infantile  mortality. 
I  Morris  J.  Lewis's  table  of  deaths  in  children  under  ten,  8.5  per  cent,  were 
cribed  to  convulsions.  In  chronic  diarrhoea  convulsions  are  usually  of  ill 
aen.  Those  ushering  in  fevers  are  rarely  serious,  and  the  same  may  be  said 
'  the  fits  associated  with  indigestion  and  peripheral  irritation. 

Treatment. — Every  source  of  irritation  should  be  removed.  If  associated 
ith  indigestible  food,  a  prompt  emetic  should  be  given,  followed  by  an  enema. 
lie  teeth  should  be  examined,  and  if  the  gum  is  swollen,  hot,  and  tense,  it 
ay  be  lanced ;  but  never  if  it  looks  normal.  When  seen  at  first,  if  the  parox- 
m  is  severe,  no  time  should  be  lost  by  giving  a  hot  bath,  but  chloroform 
onld  be  given  at  once,  and  repeated  if  necessary.  A  child  is  so  readily  put 
ider  chloroform  and  with  such  a  small  quantity  that  this  procedure  is  quite 
nnless  and  saves  much  valuable  time.  The  practice  is  almost  universal  of 
itting  the  child  into  a  warm  bath,  and  if  there  is  a  fever  the  head  may  be 
uched  with  cold  water.  The  temperature  of  the  bath  should  not  be  above 
®  or  96°.  The  very  hot  bath  is  not  suitable,  particularly  if  the  fits  are  due 
indigestion.  After  the  attack  an  ice-cap  may  be  placed  upon  the  head.  If 
ere  is  much  irritability,  particularly  in  rickets  and  in  severe  diarrhoea,  small 
888  of  opium  will  be  found  efficacious.  When  the  convulsions  recur  after 
e  child  comes  from  under  the  influence  of  chloroform  it  is  best  to  place  it 
pidly  under  the  influence  of  opium,  which  may  be  given  as  morphia  hypo- 
rmically,  in  doses  of  from  one-twenty-fifth  to  one-thirtieth  of  a  grain 
L0026  to  0.0022  gm.)  for  a  child  of  one  year.  Other  remedies  recommended 
e  chloral  by  enema,  in  5  grain  (0.3  gm.)  doses,  and  nitrite  of  amyl.  After 
e  attack  has  passed  the  bromides  are  useful,  of  which  5  to  8  grains  (0.3  to 
5  gm.)  may  be  given  in  a  day  to  a  child  a  year  old.  Recurring  convulsions, 
irticularly  if  they  come  on  without  special  cause,  should  receive  the  most 
orough  and  careful  treatment  with  bromjdes.  When  associated  with  rickets 
le  treatment  should  be  directed  to  improving  the  general  condition. 


V.    EPILEPSY 

Definition. — An  affection  of  the  nervous  system  characterized  by  attacks 
!  unconsciousness,  with  or  without  convulsions. 
The  transient  loss  of  consciousness  without  convulsive  seizures  is  known 
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as  petit  mal;  the  loss  of  consciousness  with  gcner 
as  grand  mal.  Localized  convulsions,  occurrinj 
sciousness,  are  known  as  epileptiform,  or  mon 
cortical  epilepsy. 

Etiology. — Age. — In  a  large  proportion  of  i 
fore  puberty.  Of  the  1,450  cases  observed  by  G< 
before  the  tenth  year,  and  three-fourths  of  the 
tieth  year.  Of  460  cases  of  epilepsy  in  childr 
age  of  onset  in  427  was  as  follows:  First  yei 
year,  51;  fourth  year,  24;  fifth  year,  17;  sixt: 
eighth  year,  23 ;  ninth  year,  17 ;  tenth  year,  27 ;  < 
18;  thirteenth  year,  15;  fourteenth  year,  21; 
in  hemidecades  the  figures  are  as  follows:  Fr< 
229 ;  from  the  fifth  to  the  tenth  year,  104 ;  from 
95.  These  figures  illustrate  in  a  striking  manne 
in  a  large  proportion  of  the  cases.  It  is  well  alw 
beginning  in  adult  life,  for  in  a  majority  of  e 
due  to  a  local  lesion. 

Sex. — No  special  influence  appears  to  be 
certainly  not  in  children.     Of  433  cases  in  m 
203  were  females,  showing  a  slight  predomin; 
pul)erty  un(iuestionably,  if  a  large  number  of  < 
in  excess. 

Heredity. — Much  stress  has  been  laid  upoi 
important  predisposing  cause,  and  the  statistics 
40  per  cent.  (lowers  gives  35  per  cent,  for  his  < 
apart  from  other  statistics  embracing  large  nun 
were  collected  by  him  in  his  own  practice.  In  c 
a  minor  role.  In  my  list  there  were  only  31 
history  of  marked  neurotic  taint,  and  only  3  in 
been  epileptic.  In  the  Elwyn  cases,  as  migh 
is  larger.  Of  thu  12G  tliere  was  in  32  a  famil 
ment  of  some  sort,  either  paralysis,  epilepsy, 
Spratliui^  found  10  per  cent,  among  2,523  case 

While,  then,  it  may  be  said  that  direct  inl 
common,  yet  the  children  of  neurotic  families 
and  hysteria  i^n^vail  are  more  liable  to  fall  victii 

Chronic  alcohoUsm  in  the  parents  is  regarc 
disposing  factor  in  the  production  of  epilepsy, 
cases  bearing  upon  this  point  and  divided  thei 
257  castas  could  he  traced  directly  to  alcohol  ai 
there  were  associated  conditions,  such  as  syphil 
in  which  the  alcoholism  was  ])robably  the  n^s 
e(jually  strong  are  given  by  Martin,  who  in  1 
with  a  marked  history  of  ])arental  intemperance, 
with  marked  alcoholic  liisiory  in  the  parents. 

Sj/philis. — This  in  the  parents  is  probably 
actual  caus^»  of  e])ilepsy,  wliich  is  the  direct  oi 
festations.     There  is  no  reason  for  recognizing 
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epilepsy.  On  the  other  hand,  convulsive  seizures  due  to  acquired  syphilitic 
disease  of  the  brain  are  very  common. 

Alcohol. — Severe  epileptic  convulsions  may  occur  in  steady  drinkers. 

Of  exciting  causes  fright  is  believed  to  be  important,  but  is  less  so,  I 
think,  than  is  usually  stated.  Trauma  is  present  in  a  certain  number  of 
instances.  An  important  group  depends  upon  a  local  disease  of  Uie  brain 
existing  from  childhood,  as  seen  in  the  post-hemiplegic  epilepsy.  Occasion- 
ally cases  follow  the  infectious  fevers.  Masturbation  has  been  stated  to  be  a 
special  cause,  but  its  influence  is  probably  overrated.  A  large  group  of  con- 
vnlsive  seizures  allied  to  epilepsy  are  due  to  some  toxic  agent,  as  in  lead  poi- 
soning and  in  ura?mia. 

Reflex  Causes. — Eye  strain,  dentition,  and  worms,  the  irritation  of  a 
cicatrix,  some  local  affection,  such  as  adherent  prepuce,  or  a  foreign  body  in 
the  ear  or  the  nose,  are  given  as  causes.  In  some  of  these  cases  the  fits  cease 
after  the  removal  of  the  cause,  so  that  there  can  be  no  question  of  the  associa- 
tion between  the  two.  In  others  the  attacks  persist.  Genuine  cases  of  reflex 
epilepsy  are,  I  believe,  rare.  A  remarkable  instance  of  it  occurred  at  the 
Philadelphia  Infirmary  for  Diseases  of  the  Nervous  System  in  the  case  of 
a  man  with  a  testis  in  the  inguinal  canal,  pressure  upon  which  would  cause 
a  typical  fit.    Removal  of  the  organ  was  followed  by  cure. 

Cardio-vascular  epilepsy  is  usually  a  manifestation  of  advanced  arterio- 
sclerosis, and  is  associated  with  slow  pulse  (see  Stokes- Adams  Disease).  There 
may  be  palpitation  rfnd  uneasy  sensations  about  the  heart  prior  to  the  attack. 
The  passage  of  a  gall-stone  or  the  removal  of  pleuritic  fluid  may  induce  a  fit. 
Indigestion  and  gastric  troubles  are  extremely  common  in  epilepsy,  and  in 
many  instances  the  eating  of  indigestible  articles  seems  to  precipitate  an 
attack.  And  lastly,  epileptic  seizures  may  occur  in  old  people  without  obvious 
cause. 

Symptoms. — (a)  Grand  Mal. — Preceding  the  fits  there  is  usually  a  local- 
ized sensation,  known  as  an  aura,  in  some  part  of  the  body.  This  may  be 
somatic,  in  which  the  feeling  comes  from  some  particular  region  in  the  periph- 
ery, as  from  the  finger  or  hand,  or  is  a  sensation  felt  in  the  stomach  or  about 
the  heart.  The  peripheral  sensations  preceding  the  fit  are  of  great  value, 
particularly  those  in  which  the  aura  always  occurs  in  a  definite  region,  as  in 
one  finger  or  toe.  It  is  the  equivalent  of  tlie  signal  symptom  in  a  fit  from 
a  brain  tumor.  The  varieties  of  these  sensations  are  numerous.  The  epigas- 
tric sensations  are  most  common.  In  these  the  patient  complains  of  an  uneasy 
sensation  in  the  epigastrium  or  distress  in  the  intestines,  or  the  sensation  may 
not  be  unlike  that  of  heartburn  and  may  be  associated  with  palpitation. 
These  groups  are  sometimes  known  as  pneumogastric  aune  or  warnings. 

Of  psychical  aura?  one  of  the  most  common,  as  described  by  Hughlings 
Jackson,  is  the  vague,  dreamy  state,  a  sensation  of  strangeness  or  sometimes 
of  terror.  The  aura*  may  be  associated  with  special  senses;  of  these  the  most 
common  are  the  visual,  consisting  of  flashes  of  liglit  or  sensations  of  color; 
less  commonly,  distinct  objects  are  seen.  The  auditory  aune  consist  of  noises 
in  the  ear,  odd  sounds,  musical  tones,  or  occasionally  voices.  Olfactory  and 
gustatory  aura»,  unpleasant  tastes  and  odors,  are  rare. 

Occasionally  the  fit  may  be  preceded  not  by  an  aura,  but  by  certain  move- 
ments; the  patient  may  turn  round  rapidly  or  run  with  great  speed  for  a  few 
70 
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as  pelit  mal :  the  loss  of  consciousness  with  general  cor    A'lwyn  ca?*-  v..- 
as  graful  mal.    Localized  convulsions,  occurring  v    .■.  >*>  thai  lii^'.uV- 
sciousncss,  arc  known  as  epileptiform,  or  more     ^t-  soim'tiims  ?i','? ;  • 
cortical  epilepsy.  that  no  alt.nui«'i: -.'»■ 

Etiology. — AoK. — In  a  large  proportion       »•'*•  and  tlun*  \\as  i.-  ■*  ■•      ; 
fore  pubrrty.    Of  the  1,450  cases  observed  '   -nia  «f  the  brain.   Ai  ili-  "t-"' 
before  the  tenth  year,  and  three-fourthp    »»»  or  yell,  tlu-  s»Mallr.l.;i.:';'' 
tieth  year.     Of  460  cases  of  epilepsy  '  ^  no  effort  to  ;;iiar.l  iln  f:j;l.  1- 
age  of  onset  in  427  was  as  follows:      injure  themselves,  luttin;:  i!u  'a-' 
year,  51;  fourth  year,  24;  fifth  y   -  attack,  as  ikr^rilMMl  l\  llii«|"^:r.-. 
eighthyear,  23;  ninth  year,  17;  tr     KesJ,  and  foam  i^t^ius  fnmi  t!..- n  :  . 
18;  thirteenth  year,  15;  fonrt'   .ontracted,  tlic  evi-s  distort* <L  li*  i-vi- 
in  hemidecades  the  figures  ar     iiowels  are  alRcted.     And  ihts*-  ^.m;'    ■ 
229 ;  from  the  fifth  to  the  te'     .  soraetimi'S  on  the  right,  and  sniu.-i-L-  - 
95.    These  figures  illustraf     -i  in  three  stages: 

in  a  large  proportion  of  f  J»i  i**  drawn  back  or  to  the  rijrlit,  an»l  iht  j:r*?  ^y 
beginning  in  adult  lifr  y<l  and  the  legs  e.\l<.*nded.  Tliis  tonir  nirri- 
due  to  a  local  lesion.  :;ie  eliest,  so  that  ri'Sj»iration  is  iniju-ih-tl  aii.l '  ■ 

Sex. — ^No  speci     -.liianpes  to  a  dusky  or  livid  hue.     Tlio  uuhv»  i 
certainly  not  in  c      _i.>  affwted,  so  that  tht*  head  anil  iwrk  an-  r-MV 
203  were  femal*   .  \.     Hie  arms  are  usually  flexed  at  l!\e  elUju.-.  tin  :jv: 
puberty  unque«     ■,!.  :r-vr8  are  tiglitly  clinelieil  in  tlic  palm.    This  >Ui^v  ;a?ir 
in  excess.  ^^^s:^^  **^cn  tlie  clonic  stage  begins. 

Heredt*  / "'rr'/-'."^'^'**^  muscular  contractions  become  inienuilt«iif:  a' 
important  '.'..i-iTatory,  tliey  gradually  iH^trome  more  rapid  an<l  tlu-  ln!!'" 
40  per  cr  if^^.^\l  about  violently.  The  musiles  of  the  face  are  in  c"IM.jl: 
apsjrt  fv  V**^-'*  *^*^'^  ^^^''  ^^^^-  ^*>'^*^**^**  *"'^*  opened  ami  cb>sed  c'»n\ui^.v.:. 
werer  ''•*.V''%  or' the  muscles  of  the  jaw  are  very  fureibb*  an*l  >tn'nj.  iM 
a  my  '^f^-'-r:.^'  that  the  ton«:ue  is  apt  to  be  cau<:ht  beiwrrn  tin-  ti-iii  jH 
higf  pZ/'^jTit' cyanosis,  marked  at  the  end  «»f  the  tnnir  stai:*-.  L'rii.'j 
be*  /^*^. /•t^rhy  saliva,  which  may  l)e  bbnul  stainrd,  escapes  fnMii  il:i-  i:.''*:.. 
if      ug^^snd  urine  may  be  discharged  involuntarily.     Thr  <  In  rati- mi   ^  "  ; 

fy^l^iihliK     It  rarely  lasts  more  than  <me  <»r  two  miniile<.    Tli«»i  :.:•«• 

^^,,nie  less  violent  and  the  patient  gradually  sinks  intii  iIh-  o'lvi:  ■: 

^^ii  (Vw/rt. — The  breathing  is  noisy  (»r  even  stert on 'Us.  the  fa*-'  r'n.'t>:-: 
v^longer  intensely  cyanntic.    The  liud»s  are  rela\e<l  and  tin-  uui'ii*-:  > 
^'^  ^  j»ro  found.     After  a  variable  time  the  patii'ut  can  be  ar«'UMiL  li.' 
fTsloiw  he  sleeps  for  some  hours  and   then  awakes,  cnmplaiiiinu'  "U  /   " 
?^t  iii'i*'*«^*^''»^-  <*r  mental  cnnfusion.     If  the  attack  has  been  st\ii».  i»-!.i  ...s 
j^»rrhages  may  be  scattered  over  the  neck  and  chest.      In  tii«-  tax*  'f  ; 
^g  man  in  good  health  in  a  severe  convulsion  Imth  sub-c«injunrtiva:  -:•;  ' 
i^  entindy   tilled   with   blnod.  and    free   blnod    oozed    fr<»m    tbt-iii    tW-t.'. 
jjiiies^.     1  hemoptysis  is  a  rare  scjpiel. 

(  1  )  Sftifiis  Kpilepiirus. — This  is  the  (liinax  (d  the  «ilsea>e.  in  wiiii!;  ar".s«- 
j^'ur  in  rapid  succession,  and  the  patient  dues  not  nvovir  c«iiisii"U-ii':'>-  »■' 
pulse,  n-piratio7i,  and  temperature  rise  in  the  attack.  It  is  a  .-ern'ii-  i^^- 
tion,  and  mI'iimi  jiroves  fatal. 

;\fter  llie  attack  the  reflexes  are  sometimes  absc»nt ;  more  fniiuenth  'S] 


^^^^e  clou  us  can  usually  be  obtaintxi    The  Btato  of  the 

^^^fc^as  regards  tlie  goliils.     The  qimntity  is  usually 

^^^^^^umin  m  not  infrLH|ueDt1y  preseot. 

^^^^^^^ftf  gre at  m\ po r ta u ee ,    T li e  pa t  ie n t  i nay  be 

^BFperftJTiiis'aetions  of  which  Bub8ei|ueDtly 

^  %  ni8  are  the  attacks  of  iimuia,  in  which  the 

^^^  MHiietiiTies  honiicidaL     It  is  held  by  good 

^       ^  iiurnia  niay  be  i>ubstituted  for  the  fit.     And, 

(  an  epileptic  patient  is  often  seriously  impaired, 

ii!«lv  follows  the  epileptic  fit,  is  usually  hemiplegic 
^  (lIsiurlKiiices  of  speech  also  may  occur;  in  some  in- 

^  ^iivy  ajihasia. 

\   rm  iir  at  night,  and  a  person  may  be  epileptic  for  years 

^  it.    A.S  Trousseau  truly  remarks,  wdico  a  pirson  tells  us  that 

ic  has  incontinenee  of  urine  and  aw^akes  in  the  morning  with 

i  ineiibd  crvnfusion,  and  coHjj/hiins  of  ditliculty  in  sjK^t^ch  owing 

Ihul  be  hfis  bitten  his  tongue,  if  nho  tliere  an'  jairpurie  spots  on  the 

Flhe  face  and  neck,  the  probability  is  very  strong  indeed  thai  he  is 

to  nocturnal  epilepsy, 

i)  Petit  Mau — This  is  epilepsy  without  the  convulsions.     Tlic  attack 

isists  of  transient  unconsciousness,  which  may  cfuue  on  at  nny  ihiw^  aceom- 

paili€*d  or  unaccoropanietl  by  a  feeling  of  t'aintnesri  and  vertigo.     Suddenly, 

for  example,  at  tlie  dinner  table,  the  suhjcLt  stops  talking  and  eating,  the  eyes 

Ibeconie  fixed,  and  the  face  slightly  pale.     Anything  which  may  have  been  in 

I  the  hand  is  usually  dro|>|ird.     In  a  nri>meut  or  two  consciousness  is  regained 

[atid  the  patient  resuuns  conversation  as  if  nothing  liad  happennl     In  other 

instances  there  is  sHght  incobcrcncy  or  the  patient  performs  some  almost 

automatic  action-     He  may  begin  to  undress  himself  and  on  returning  to 

L consciousness  find  tlmt  be  luis  partlrtlly  disrobed.     lie  may  rub  Km^  heard  or 

'face,  or  uiay  spit  about  in  a  careless  way.     In  other  attacks  the  patient  may 

iall  without  convulsive  seizures.     A  tlefinito  aura  is  rare.     Though  transient, 

f  tinconseiousne.ss  and  gitldiness  are  the  most  constant  ma nife^sta lions  of  petit 

\mal ;  there  are  msiuy  other  ccpiivalent  manifestations,  such  as  sudden  jerkings 

I  in  the  !iml>s,  su<blen  treuior,  or  a  sudden  visual  sensation.     Gowers  uicntions 

ao   less  than  sevcutecn   tlilfcreut   muni  testations  of  prlil   maL     Oeeasionally 

Itbere  are  eases  in  which  the  [int ienl  has  a  sensation  of  losing  fds  breath  and 

ptnay  even  get  red  in  the  face. 

After  the  attack  the  patient  may  be  dazed  fur  a  few  seeomls  nurl  perfoi-m 
[cHTtain  autonmtie  actions,  which  may  seem  to  be  volitional.     As  mentioned, 
^undressing  is  a  common  action,  but  all  sorts  of  odd  actions  may  be  performed, 
I'sotne  of  which  are  awkward  or  oven  serious.     One  of  my  patients  after  an 
attack  was  in  the  habit  (d  tearing  nnything  be  could  lay  hands  on,  particu- 
larly  books.     Violent  actiiuis  have  been  eonunitted  and   assaults   made,  fre- 
quently giving  rise  tf>  rpicstions  whicfi  come  k'forc  the  courts.     This  eondi- 
lion  has  been  termed  nuaskcd  epilepsy,  or  rpilcpsia  larva  ta. 

In  a  majority  of  the  cases  of  petit  mal  convulsions  finally  occur,  at  first 
filjght,  hut  ultimately  the  grand  mal  becomes  well  developed,  and  the  attacks 
n\ny  then  alternate. 
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minuter,  the  so-called  opilcpsia  procursiva.  In  one  of  the  Elwyn  t;i^*^  inel 
stood  on  his  toes  and  twirled  with  extraordinary  rapidity,  so  llmt  hip  featum 
wtTu  scarcely  rwognizahle.  It  is  stated  that  tlie  jmlse  yoiiietirjic*  tilopti  jui»t 
before  the  fit.  The  studies  of  Gibson  ami  UoiHt  show  that  no  alu^ration  io  ih^ 
pulse  occur  red  up  to  the  point  of  clonic  cc^nvulsions,  and  there  was  m»  luwer* 
ing  of  the  general  hlood  pressure  suggesting  anaMnia  of  the  brain.  At  the  onR^ 
of  the  attutiv  the  patient  may  give  a  loud  i^ereain  or  yell,  the  stwallt**!  qiilfptio 
cry.  Thp  patient  drops  as  if  t^hot,  making  no  etTort  to  guard  the  fall*  U 
consetjucDce  of  this  epileptics  frci]uenlly  injure  themselves^  cutting  llie  fice 
or  Jiead  or  burning  themselves.  In  the  attaL'k,  as  described  by  Hippociiks  ' 
**the  patient  loses  Ins  speech  and  tbdke^,  and  foarn  issties  fnun  the  moat^ 
the  teeth  are  fixed,  the  hands  are  contracted^  tlie  eyes  distorted,  he  becomo 
insensible,  and  in  some  eases  the  biiwels  are  affected.  And  llie«c  eymptmu 
occur  somctiuies  on  the  left  side,  eoiuetinies  on  the  right,  and  soinetimes  oa 
both.'*     The  tit  may  be  described  in  tbree  stages: 

( 1 )  Tttnic  iSptwm. — The  head  ib  drawn  back  or  to  the  right,  au<l  the  jawaiit 
fixed*  The  hands  are  clinched  and  the  legs  extended.  This  tonic  contwo- 
tion  afl^ects  the  muscles  of  the  chest,  so  that  respiration  is  im{>eded  nm\  ^ 
initial  pallor  of  the  face  changes  to  a  dusky  or  livid  hue.  The  tuu.Mclpe  aJ 
the  twd  sides  are  ime([ually  alFeetech  so  that  the  head  and  neck  an*  Mtalf^l 
or  the  spine  is  twisted.  The  arms  are  usually  flexed  at  the  eUK>ws,  Uie  IuikJ 
at  the  wrist,  and  the  fingers  are  tightly  clinched  in  the  palm.  Thig  Aap:  l«l> 
only  a  few  secomls,  and  then  the  clonic  stage  begins. 

(2)  Clonic  Slage. — The  muscular  c<>nt Factious  become  inlenuitlcn!;  it 
first  tremulous  or  vibratory,  they  gradually  L»ecoiije  more  rapid  and  the  limb* 
are  jerked  and  tossed  about  violently.  The  muscles  of  the  face  arc  m  conrtiiil 
clonic  spasHi.  the  eyes  roll,  the  eyelids  are  opi-ned  and  closed  t^on^olsivph 
The  movements  of  the  luiisctes  of  the  jaw  are  very  forcible  and  strong.  tBii 
it  is  at  this  time  that  tlie  tongue  is  apt  to  be  caught  between  the  it^th  mi 
lacerated.  The  cyanosis,  nuirked  at  the  end  of  the  tonic  etage^  graduilh 
lessens.  A  frothy  saliva,  which  may  be  blo<xl  stained,  esca|ies  from  the  nuintll 
Tlie  IWes  anrl  urine  may  be  discharged  involuntarily.  The  duration  of  liui 
stage  is  variable.  It  rarely  lasts  (uorc  than  one  or  tw4*  niiuules.  The  coutfw- 
tions  become  less  violent  and  the  patient, gradually  sinks  into  the  cotwliliw 
of  couia. 

(3)  Coma, — The  breathing  is  noisy  or  even  sterton»us,  the  fac^  eiinjwfliA 
but  no  longer  intensely  cyanotic.    The  I i rubs  are  relaxcil  and  tlit 

ness  is  profound.  After  a  varral>le  time  the  patient  can  be  ai 
left  alone  he  sleeps  for  some  hours  and  then  awakes,  couipliiiniiif  laiijf  ^  1 
slight  headache  or  mental  confusion.  If  the  attack  has  been  severe,  {rUrinii 
lijpruorrliagcs  may  be  scattered  over  the  neck  and  chest.  In  tlw*  c«ie  «l  • 
young  man  tu  good  health  in  a  severe  convulsion  both  sub-conjunctivil  if««o 
were  entirely  tilled  with  blood,  and  free  bbiod  oozed  (n>m  th''"i  i Wibr 
Jame^).    Iheruoptysis  is  a  rare  sef]uel. 

(4)  i>'tatus  Einlepliru.s,—'rW\^  is  the  climax  of  the  iliseast^'.  in  wljiii  ittt^ 
occur  in  rapid  succession,  antl  the  patient  does  not  iTcover  confk^iousnoii^  Th 
puisne,  respiration,  and  temperature  rise  in  the  attack.  It  is  a  ^noua  Cl^ 
tion,  and  often  pi'dves  fatal. 

After  the  attack  the  reflexes  are  sometimes  abeeot;  [Dom  tnsfimtMj  ^ 
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•re  increased  and  the  ankle  clonus  can  usually  be  obtained.  The  state  of  the 
urine  is  variable,  particularly  as  regards  the  solids.  The  quantity  is  usually 
increased  after  the  attack,  and  albumin  is  not  infrecjucntly  present. 

(5)  Post'epilepiic  symptoms  are  of  great  importance.  The  patient  may  be 
in  a  trance-like  condition,  in  which  he  performs* actions  of  which  subsequently 
he  has  no  recollection.  More  serious  are  the  attacks  of  mania,  in  which  the 
patient  is  often  dangerous  and  sometimes  homicidal.  It  is  held  by  good 
authorities  that  an  outbreak  of  mania  may  be  substituted  for  the  fit.  And, 
lastly,  the  mental  condition  of  an  epileptic  patient  is  often  seriously  impaired, 
and  profound  defects  are  common. 

(6)  Paralysis,  which  rarely  follows  the  epileptic  fit,  is  usually  hemiplegic 
and  transient.  Slight  disturbances  of  speech  also  may  occur;  in  some  in- 
stances, forms  of  sensory  aphasia. 

The  attacks  may  occur  at  night,  and  a  person  may  be  epileptic  for  years 
without  knowing  it.  As  Trousseau  truly  remarks,  when  a  person  tells  us  that 
in  the  night  he  has  incontinence  of  urine  and  awakes  in  the  morning  with 
headache  and  mental  confusion,  and  complains  of  difficulty  in  speech  owing 
to  the  fact  that  he  has  bitten  his  tongue,  if  also  there  are  purpuric  spots  on  the 
skin  of  the  face  and  neck,  the  probability  is  very  strong  indeed  that  he  is 
subject  to  nocturnal  epilepsy. 

(b)  Petit  Mal. — This  is  epilepsy  without  the  convulsions.  The  attack 
consists  of  transient  unconsciousness,  which  may  come  on  at  any  time,  accom- 
panied or  unaccompanied  by  a  feeling  of  faintness  and  vertigo.  Suddenly, 
for  example,  at  the  dinner  table,  the  subject  stops  talking  and  eating,  the  eyes 
become  fixed,  and  the  face  slightly  pale.  Anything  which  may  have  been  in 
the  hand  is  usually  dropped.  In  a  moment  or  two  consciousness  is  regained 
and  the  patient  resumes  conversation  as  if  nothing  had  happened.  In  other 
instances  there  is  slight  incoherency  or  the  patient  performs  some  almost 
automatic  action.  He  may  begin  to  undress  himself  and  on  returning  to 
consciousness  find  that  he  has  partially  disrobed.  lie  may  rub  his  btmrd  or 
face,  or  may  spit  about  in  a  careless  way.  In  other  attacks  the  patient  may 
fall  without  convulsive  seizures.  A  definite  aura  is  rare.  Though  transient, 
unconsciousness  and  giddiness  are  the  most  ccme^tant  manifestations  of  petit 
mal;  there  are  many  other  ecjuivalent  manifestations,  such  as  sudden  jerkings 
in  the  limbs,  sudden  tremor,  or  a  sudden  visual  sensation.  Ciowers  mentions 
no  less  than  seventeen  different  manifestations  of  priit  mal.  Occasionally 
there  are  cases  in  which  the  patient  has  a  sensation  of  losing  his  breath  and 
may  even  get  red  in  the  face. 

After  the  attack  the  patient  may  be  dazed  for  a  few  seconds  and  perform 
certain  automatic  actions,  which  may  seem  to  be  voliti<mal.  As  mentioned, 
undressing  is  a  common  action,  but  all  sorts  of  odd  actions  nuiy  be  })erformed, 
some  of  which  an*  awkward  or  even  serious.  One  of  my  patients  after  an 
attack  was  in  the  habit  of  tearing  anything  he  could  lay  hands  on,  y)articu- 
larly  books.  Violent  actions  have  been  committed  and  assaults  made,  fre- 
quently giving  rise  to  (juestions  whicli  eoine  before  the  courts.  This  condi- 
tion has  Iwen  UTined  masked  ej)ilepsy,  or  epilepsia  larvata. 

In  a  majority  of  tlu'  cases  of  peiii  mal  convulsicms  finally  occur,  at  first 
slight,  but  ultimately  tlu*  grand  mal  becomes  well  develoiK'd,  and  the  attacks 
may  then  alternate. 
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(c)  Jack.sonian  Epilkpsy. — This  is  also  known  as  eortic«l»  ^tfnjf|k-*mit:c, 
or  partial  epllppsv.     It  is  distinguished  from  the  ordinary  fpilepfjy  bv  tk 
portant  fact  that  con^ciousneea  is  retained  or  is  lost  laU^.    The  atticb  m 
usually  the  result  of  irritative  lesions  in.  the  motor  zone,   l^       '     '   t  .irr 
prohiibly  also  8en8ory  eijuivalenta  of  this  motor  fornu     In  a  tv,  ^  li- 

gpasni  begins  in  a  limited  niusele  group  of  the  face*  arm,  or  leg.    'IbeJ^ 
uiatic  muse-lea,  for  inslanee,  or  the  tluimb  may  twitch,  or  Ujc  to(«  may  Szst 
be  moved.    Prior  to  the  twitehing  tlie  patient  may  feel  a  sensation  of  wmk' 
neBB  or  tingling  in  the  pari  alfeeted.    The  epasni  extemls  and  • 
nmseles  of  one  limb  only  or  of  the  faee.    The  patient  is  consi  .  : 

and  watches,  often  wnth  interest,  the  march  of  the  spasm. 

The  onset  may  be  slow,  and,  as  in  a  case  which  I  have  reported,  tber- 1  i' 
be  time  for  the  patient  to  jdaee  a  pillmv  on  the  floor,  go  as  to  be  a§  c^niffirt  i;/' 
as  possible  during  tJie  attack.  T!ie  sj)asniB  may  l>e  local i/jed  for  \iaj>,  i^" 
there  is  a  great  risk  that  the  partial  ejulf^psy  may  become  genend  Tr 
condition  is  due,  as  a  ru!e,  to  an  irritative  lesion  in  the  motor  zone  TIjl-* 
107  eases  analysed  l»y  Roland,  there  were  4J^  of  tumor,  21  instaneet'  of  mtli'n- 
matory  softening,  14  instunees  of  aeutc  and  ehi\>nic  meningitis,  arn!  ^  -i--^ 
of  trauma.  The  remaining  instances  were  due  to  ha?marrhage  or  i»b-o-v-' 
w^e re  a sstx- i  a le d  w i  1  h  s e  1  e r os i s  ee re b vl .  T wo  o t he r  eoud i t i  o ns  may  be  ■ 
which  may  cause  typical  Jaekeonian  epilepsy — namely,  um»mia  a 
sive  paralysis  of  the  insane,  A  eonsidenible  numl>er  of  the  case?  uf  J't*- 
sonian  ejulepsy  are  fountl  in  children  ftdlowin*^  liemijilegia,  the  sim'iiIW  r*-^* 

fhemiplegic  epilepsy.    The  convulsions  usually  begin  on  the  affected  mde, 
in  the  arm  or  leg,  and  the  fit  may  he  unilateral  and  without  loos  uf  coiwoaw- 
ll€86.     Ultimately  they  Iw'come  more  severe  and  general. 
Diagnosis. — In  nntjffr  einlr/K^if  the  suddenness  of  the  attack*  the  abni|lt  N* 
of  conseiousness,  t!re  onier  of  the  tonic  and  clonic  spasm,  and  the  rrftniJ* 
of  the  ephineters  at  the  height  of  the  attack  are  distinctire  featuTfK.   TW 
convulsive  seizures  due  to  urannia  are  epileptic  in  character  in  ' 
ily  recognized  by  the  existence  of  greatly  increased  tension  an 
of  the  urine.    Practically  in  young  adults  hysteria  causes  the  gTe«t€«t  dillnuti. 
and  may  closely  simulate  true  epilepsy.     The  table  on  page  1085,  from  Qtmn 
work,  draws  clearly  the  chief  ditferences  betw^een  them. 

Rerurrhiff  efiih'ptir  scizitn's  in  a  person  over  thirty  who  has  D<il  b  ^ 
vious  attacks  is  always  suggestive  of  organic  disease.     According  t<>  1 
Wood,  whose  opinion  is  supported  by  that  of  Foumter,  in  9  cnm  vitAdW 
the  condition  is  due  to  syphilis. 

Petit  mal  must  lie  distinguished  from  attacks  of  eyncope,  and  tfct  1«V 
of  Meniere's  disease,  of  a  cardiac  lesion,  and  of  indigestion.  In  Hmtf^ 
there  is  no  actual  loss  of  consciousness,  w^bich  forma  a  characteniiic  thm^ 
not  an  invariable  feature  of  petit  mal, 

Jarksoninn  epih^psff  lias  features  so  distinctive  and  peculiar  Ihltiltrf 
once  recognized.  It  is,  however,  by  no  means  easy  always  (o  detrrtnifif  t^ 
what  the  spasm  deptnuls.  Irritation  in  the  motor  centres  ninj  b*  dn*  li  • 
great  variety  of  causes,  among  which  tumors  and  localized  roenif|g»MW|^ 
litis  are  the  most  frequent;  but  it  must  not  lie  forgotten  that  in  uncuuilw*^ 
ized  epilepsy  may  ocTur.  The  most  typical  Jacksonjan  epaami  aln  iff  ^ 
infreirjuent  in  general  paresis  of  the  insane. 


i 


EPILEPSY 


1085 


Epileptic 


Hysteroid 


Apparent  cause. . .  . 
Warning 

Onset 

Scream 

Convulsion 

Biting 

Micturition 

Defecation 

Talking 

Duration 

Restraint  necessary 
Termination 


none. 

any,  but  especially  unilateral 
or  epigastric  aurse. 

always  sudden. 

at  onset. 

rigiditv  followed  by  "jerk- 
ing," rarely  rigidity  alone 

tongue. 

frequent. 

occasional. 

never. 

a  few  minutes. 

to  prevent  accident, 
spontaneous. 


emotion. 

palpitation,  malaise,  choking,  bi- 
lateral foot  aura. 

often  gradual. 

during  course. 

rigidity  or  "struggling,"  throwing 
about  of  limbs  or  head,  arching 
of  back. 

lips,  hands,  or  other  people  and 
things. 

never. 

never. 

frequent. 

more  than  ten  minutes,  often 
much  lonifor. 

to  control  violence. 

spontaneous  or  induced  (water, 
etc.). 


Prognosis. — This  may  be  given  to-day  in  the  words  of  Hippocrates :  "The 
prognosis  in  epilepsy  is  unfavorable  when  the  disease  is  congenital,  and  when 
it  endures  to  manhood,  and  when  it  occurs  in  a  grown  person  without  any 
previous  cause.  .  .  .  The  cure  may  be  attempted  in  young  persons,  but 
not  in  old."  W.  A.  Turner  concludes  that  of  cases  beginning  under  ten  years 
few  are  arrested,  whereas  of  those  beginning  at  puberty  the  opposite  is  true. 
Cases  beginning  between  the  twentieth  and  thirty-fifth  years  give  few  arrests. 
After  thirty-five  the  outlook  is  good. 

Death  during  the  fit  rarely  occurs,  but  it  may  happen  if  the  patient  falls 
into  the  water  or  if  the  fit  comes  on  while  he  is  eating.  Occasionally  the  fits 
seem  to  stop  spontaneously.  This  is  particularly  the  case  in  the  epilepsy  in 
children  which  has  followed  the  convulsions  of  teething  or  of  the  fevers.  Fre- 
quency of  the  attacks  and  marked  mental  disturbance  are  unfavorable  indi- 
cations. Hereditary  predisposition  is  apparently  of  no  moment  in  the  prog- 
nosis. The  outlook  is  better  in  males  than  in  females.  The  post-hemiplegic 
epilepsy  is  rarely  arrested.  Of  the  cases  coming  on  in  adults,  those  due  to 
syphilis  and  to  local  affections  of  tlie  brain  allow  a  more  favorable  prognosis. 

Treatment. — (iknkral. — In  the  case  of  children  the  parents  should  be 
made  to  understand  from  the  outset  that  epilepsy  in  the  great  majority  of 
eases  is  an  incural)le  affection,  so  that  the  disease  may  interfere  as  little  as 
possible  with  the  education  of  the  child.  The  subjects  need  firm  but  kind 
treatment  Indulgence  and  yielding  to  caprices  and  whims  are  followed  by 
weakening  of  the  moral  control,  which  is  so  necessary  in  these  cases.  The 
disease  does  not  incapacitate  a  perscm  for  all  occupation.  It  is  much  better 
for  epileptics  to  have  some  definite  pursuit.  There  are  many  instances  in 
which  they  have  been  persons  of  extraordinary  mental  and  bodily  vigor,  as, 
for  example,  Julius  Caesar  and  Napoleon.  One  of  the  most  distressing  fea- 
tures in  epilepsy  is  the  gradual  mental  impairment  which  follows  in  a  certain 
number  of  cases.  If  such  patients  become  extremely  irritable  or  show  signs  of 
violence  they  should  be  phiced  under  supervision  in  an  asylum.  Marriage 
should  be  forbidden  to  epileptics.    During  the  attack  a  cork  or  bit  of  rubber 
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should  be  placed  between  the  teeth  and  the  clothes  should  be  hiosennl.  Ti..- 
patient  should  be  in  the  recumbent  j)osture.  As  the  attack  usually  f)a^^e?  •>!! 
with  rapidity,  no  special  tn^atnient  is  necessary,  but  in  cases  in  whiih  ti.- 
convulsion  is  prolonged  a  few  whilTs  of  chloroform  or  nitrite  of  aunl  'T  j 
hypodermic  of  a  quarter  of  a  grain  of  morphia  may  be  given. 

DiETi-mc. — Tlie  old  authors  laid  great  stress  ujxm  regimen  in  epil^-fw.. 
The  important  point  is  to  give  the  patient  a  light  diet  at  fixed  hour*,  an-; 
on  no  account  to  permit  overloading  of  the  stomach.  Meat  sliould  nni  1-^ 
given  more  than  once  a  day.  Tliere  are  cases  in  which  animal  fiw^l  «•»:!;• 
injurious.  A  strict  vegetal)le  diet  lias  been  warmly  recommended.  The  jki- 
tient  should  not  go  to  sKh?p  until  the  completion  of  gjistric  digestion 

Mkdicinal. — The  bromides  are  the  only  remedies  whieh  havr  a  <i^\'.j\ 
influence  upon  the  disease.  Kither  the  sodium  or  potassium  salt  may  U-  L'.-.'-n- 
Sodium  bromide  is  jirobably  less  irritating  and  is  U^tler  Inirne  T-r  a  l-n: 
period.  It  may  In?  given  in  milk,  in  which  it  is  scareely  tasted.  In  al!  in- 
stances the  dilution  should  lx»  considerable.  In  adults  it  is  w«ll  taken  in  -  ■:» 
water  or  in  some  mineral  water.  The  dose  for  an  adult  shouhl  U*  fri-m  !..:.' 
a  drachm  to  a  draehm  and  a  half  ('2  to  i\  gm.)  daily.  As  S*'guin  n-<tMuiii'n:«. 
it  is  often  lx*st  to  give  but  a  si  nude  dose  daily,  about  four  to  six  h'»urs  Uf-r'- 
the  attacks  are  most  likely  to  (xrur.  For  instance,  in  the  ease  of  n-^turr.-i. 
e]>ilepsy  a  draohm  should  1h^  given  an  hour  or  two  after  the  evmini'  m.:.. 
If  the  at  lark  oeeurs  early  in  tlie  morning,  the  patient  shouhl  tak»*  a  full  •!■* 
when  he  awakes.  When  gi\en  time  times  a  day  it  is  h-ss  disturijin::  af:-: 
meals.  Kaeh  case  shmild  l»e  eanfully  studicil  to  determine  ln»w  ii:i:i!.  ':- 
mide  should  1k»  used.  Tlu»  individual  susi-eptibiliiy  variiv  and  si»nn-  pai;i*i:- 
require  more  than  others.  Fortunately,  children  take  the  dnii:  w.  II  ar. . 
stand  ]^roporlionalely  Inrgir  dns«'s  than  adults.  Saturatii»n  is  in-lir.i:'-:  ^ 
certain  unpleasant  elfoits.  jvirtieularly  drowsiurss,  mental  tor|xir.  aii-i  ::j^:r. 
and  eardiae  distress.  Loss  of  jinhiie  nthx  is  i'ne  i»f  the  earliist  in«l:«.i*  :> 
that  the  systtiu  is  under  thr  intiuiiue  i^f  tl.,-  bn'iniilis.  and  i>  a  i^-milition  ^■ 
should  he  attaiuMl.  A  vitv  uiip!ta<ant  u-aiun^  is  tin-  •IrVi-li.jiTui  nt  >•:  ..  :■■■ 
whitli.  lunvixer,  is  ui^  in«!;iati«-n  o:"  hroinism.  Siiruin  siat'S  i!:;it  tin-  •..ii'-:.  " 
Xo  th.is  is  uv.:i!\  di'KiTr.-il'.til  ly  :;:\iTiir  i:ii»  -Iruu'  lariitly  ilihitt-il  in  ;i!ka  :." 
wat.^rs  autl  ail:*:in:<:i  vini:  M"--!!;  xr.r.i-  to  v.ii.r  \\\\\  ii.«-»-s  "f  ars»-n;.-.  T  - 
ttTtini;!!  T':e  :ri:^.:v..«  n:  -^l  •  ■'.:!- 1  l-i-  i.!u!r.r.»il  f-T  a  i»r<»li»nL'*''l  j>r:"':  .::. .  *  ■ 
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lepsy  are  chloral,  cannabis  indica,  zinc,  nitroglycerin,  and  borax.  Nitro- 
glycerin is  sometimes  advantageous  in  petit  mat,  but  is  not  of  much  service  in 
the  major  form.  To  be  l)oneficial  it  must  he  given  in  full  doses,  from  2  to  5 
drops  of  the  1  per  cent,  solution,  and  increased  until  the  physiological  effects 
are  produced.  Calcium  lactate  in  20  grain  (1.3  gm.)  doses  daily  has  been 
highly  recommended.  Counter-irritation  is  rarely  advisable.  When  the  aura 
is  very  definite  and  constant  in  its  onset,  as  from  the  hand  or  from  the  toe, 
a  blister  about  the  part  or  a  ligature  tightly  applied  may  stop  the  oncoming  fit. 
In  children^  care  should  be  taken  that  there  is  no  source  of  peripheral  irrita- 
tion. In  boys,  adherent  prepuce  may  occasionally  be  the  cause.  The  irrita- 
tion of  teething,  the  presence  of  worms,  and  foreign  bodies  in  the  ears  or  nose 
have  been  associated  with  epileptic  seizures. 

The  subjects  of  a  chronic  and,  in  most  cases,  a  hopelessly  incurable  dis- 
ease, epileptic  patients  form  no  small  portion  of  the  unfortunate  victims  of 
charlatans  and  quacks,  who  prescribe  to-day,  as  in  the  time  of  the  fatlier  of 
medicine,  "purifications  and  spells  and  other  illiberal  practices  of  like  kind." 

Surgical. — In  .Jacksonian  epilepsy  the  propriety  of  surgical  interference 
is  universally  granted.  It  is  questionable,  however,  whether  in  the  epilepsy 
following  hemiplegia,  considering  the  anatomical  condition,  it  is  likely  to  be 
of  any  benefit.  In  idiopathic  epilepsy,  when  the  fit  starts  in  a  certain  region 
— the  thumb,  for  instance — and  the  signal  symptom  is  invariable,  the  centre 
controlling  this  part  may  l)e  removed.  Operation  in  the  traumatic  epilepsy,  in 
which  the  fit  follows  fracture,  is  much  more  hopeful. 

The  operation,  per  se,  appears  in  some  cases  to  have  a  curative  effect. 
Thus  of  50  cases  of  trephining  for  ej)ilepsy  in  which  nothing  abnormal  was 
found  to  account  for  the  symptoms,  25  were  reported  as  cured  and  18  as 
improved.  The  operations  have  not  been  always  on  the  skull,  and  White  has 
collected  an  interesting  series  in  which  various  surgical  procedures  have  been 
resorted  to,  often  with  curative  effect,  such  as  ligation  of  the  carotid  artery, 
castration,  tracheotomy,  excision  of  the  superior  cervical  ganglia,  incision  of 
the  scalp,  circumcision,  etc. 

VI.    mORAINE 

{Ilcmirrnnia :  Sirk  fhadnrhe) 

Definition. — A  paroxysmal  affection  charactrrized  by  severe  headache,  usu- 
ally unilateral,  and  often  associated  with  disorders  of  vision. 

Etiology. — Heredity  plays  an  important  role  in  00  per  cent,  of  cases 
according  to  Mobius.  Women  and  members  of  neurotic  families  are  most 
frequently  attacked.  Many  distin<ruished  men  have  lK»en  its  victims,  and 
the  astronomer  .Viry  pivc  a  flassicnl  account  of  his  case.  The  nature  of  the 
disease  is  unknown,  and  ninny  views  have  lK»en  entertained: 

(a)  That  it  is  a  toxjiMuia  fnmi  disorder  of  the  intestinal  digestion,  from 
disturbed  uric  acid  output,  or  from  some  self-manufactured  poison. 

(b)  That  it  is  a  vasomotor  affection  with  spasm  of  the  arteries,  in  favor 
of  which  are  the  fac  ts  that  in  tlie  attack  the  temporal  arteries  on  the  affMed 
side  may  be  felt  to  1m*  small,  the  retinal  arteries  may  sometimes  be  seen  in 
spasm,  and  sclerosis  of  the  arteries  on  the  .same  side  is  found  in  a  certain 
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number  of  cme^  of  hemicninia,  A  still  more  striking  eonfirmalum  h  lb 
temporary  paraly^^iB  whioh  may  be  assneiated  with  un  attuck  cif  moDopI^ 
or  lieniiplegio  charaeter.  Mitchell  Clarke  hm  reported  a  ht^tun>*  of 
motor  paralysis  in  eleven  nieuibers  in  tliree  geuLTtitions  of  the  s^me 
Tht*  eharat'teristie  visual  plicnoniena  j>rrcedt'd  the  unilateral  headachi^  i^ 
cially  the  bemiopia.  In  luost  of  Llio  at  tacks  the  hemiplegia  wa^  on  the  ri^t 
side.  It  lasted  from  a  few  hours  to  a  day  and  disappeared  completdr,  l«tT^ 
no  damage.  It  is  ditlkndt  to  explain  sueli  caiies  except  on  the  view  of  a  tun- 
sient  spasm  of  the  arteries. 

(e)   Others  regard  the  alTeelion  as  of  reflex  origin  arising  from  a  relradi* 
error  in  the  eyes,  or  from  troubles  in  tlie  Dune  or  sexual  organs. 

((/)  The  disease  has  been  aitributetl  to  transient  plugging  of  the  fonokfl 
of  ^Torno  with  inen^ased  presHure  in  the  venlrieles  (Spitzner), 

The  majority  of  eases  liegin  early  in  life,  untl  Hinelair  refers  to  a  case  ib 
child  of  two  years.    Many  eireumstanees  bring  on  the  attack:  a  powerful 
tion  of  any  sort,  mental  or  buLlily  fatigue,  digestive  disturhane««,  or  Ihe 
ing  of  some  partieular  article  of  food.     The  paroxysuuil  character  is  om  4 
the  most  striking  features  of  the  attacks  wlvich  may  occur  on  the  eaiiM  JiJ 
every  week,  every  fortnight,  or  every  mouth.     Headaches  of  the  mi 
type  may  occur  for  years  in  connection  with  chronic  nephritis,  and  it 
to  remember  that  attacks  nmy  occur  in  connection  with  tumors  and 
leeiont>  of  the  hase  of  the  brain. 

Symptoms. —  Premonitory  signs  are  present  in  many  cases,  and  the  {i»tk«t 
can  tell  when  an  attack  is  euuiing  on.  Remarkable  pro^lromala  lusv  he^ 
described,  particularly  in  connection  with  vision.  Appantitmd  may  appetr— 
visions  of  animals,  such  as  mice,  dogs,  etc.  Tninsietit  heniianopia  or  wirtiJiM 
may  be  present.  In  other  instances  there  is  spasmodic  action  of  the  popil  m 
tlie  affected  aide,  which  dilates  and  contracts  alternately,  the  condition 
as  hipjnis,  Fret|uently  the  disturbance  of  vision  is  only  a  blur 
are  balls  of  light,  or  zigzag  lines,  or  t!ie  so-called  fortification  sp- 
Bia),  wliich  nuiy  l>e  illuminated  with  gorgeous  colore.  Disturbana^  of 
other  senses  are  rare.  Numbness  of  tlie  tongue  and  face  and  oeeaskutUy 
the  hand  may  occur  with  tingling.  More  rarely  there  arc  cramps  or 
in  the  muscles  of  the  affected  side.  Transient  aphasia  has  al—  ^  ■' >tf^t 
which  may  be  intermittent.     Some  patients  show  marked  j^s-  -tufi>- 

ance,  either  excitement  or,  more  commonly^  mental  confusion  or  great 
eion.  Dizziness  occurs  in  some  cases.  The  headache  follows  a  shtirt 
after  the  prrnlromal  symptoms  have  appeared.  It  is  cumulative  and  ex] 
in  character,  iM^ginning  as  a  localized  small  spot,  whiih  is  generally  coa^Jinl 
either  on  the  ternjjle  or  forehcfid  or  in  the  eyeball.  It  is  usually  de^kftW  i* 
of  a  penetrating,  sharp,  boring  character.  The  pain  grudualljr  apnniil*  urf 
involves  the  entire  side  of  the  head,  sometimes  the  neck,  and  may  pa^  iato  ^ 
arm.  In  some  cases  both  sirles  are  alTectcd.  Nausea  and  vomiting  arc  mat 
mon  symptoms.  If  the  attack  comes  on  wlien  the  etoiua*'h  is  full  * 
usually  gives  relief.  Vasomotor  symptoms  may  l>e  present  T\w  i\ 
instance,  may  be  pale,  and  there  may  be  a  marke<l  ditfen*ni\»  between  the* 
sides.  Subsequently  the  face  ami  ear  on  the  affected  side  may  becortie  a  km 
ing  red  from  the  vaso-<lilator  influences.  Tlie  pulse  may  be  alow,  Th* 
poral  artery  on  the  atTected  side  may  be  firm  and  hard*  and  i©  a  c<»nditiaii 


ri  tuaH 


NEURALGIA  1089 

arterio-sclerosis — a  fact  which  has  been  confirmed  anatomically  by  Thoma. 
Few  affections  are  more  prostrating  than  migraine,  and  during  the  paroxysm 
the  patient  may  scarcely  be  able  to  raise  the  head  from  the  pillow.  The  slight- 
est noise  or  light  aggravates  the  condition. 

The  duration  of  tlie  entire  attack  is  variable.  The  severer  forms  usually 
incapacitate  the  patient  for  at  least  three  days.  In  other  instances  the  entire 
attack  is  over  in  a  day.  The  disease  recurs  for  years,  and  in  cases  with  a 
marked  hereditary  tendency  may  persist  throughout  life.  In  women  the 
attacks  often  cease  after  the  climacteric,  and  in  men  after  the  age  of  fifty. 
Two  of  the  greatest  sufferers  I  have  known,  who  had  recurring  attacks  every 
few  weeks  from  early  boyhood,  now  have  complete  freedom. 

Treatment. — The  patient  is  usually  aware  of  the  causes  which  precipitate 
an  attack.  Avoidance  of  excitement,  regularity  in  the  meals,  and  moderation 
in  diet  are  important  rules.  I  have  known  cases  greatly  benefited  by  a  strict 
vegetable  diet.  The  treatment  should  be  directed  toward  the  removal  of  the 
conditions  upon  which  the  attacks  depend.  In  children  much  may  be  done 
by  watchfulness  and  care  on  the  part  of  the  mother  in  regulating  the  bowels 
and  watching  the  diet  of  the  child.  Errors  of  refraction  should  be  adjusted. 
On  no  account  should  such  children  be  allowed  to  compete  in  school  for  prizes. 
A  prolonged  course  of  bromides  sometimes  proves  successful.  If  anaemia  is 
present,  iron  and  arsenic  should  be  given.  When  the  arterial  tension  is  in- 
creased a  course  of  nitroglycerin  may  be  tried.  Not  too  much,  however,  should 
be  expected  of  the  preventive  treatment  of  migraine.  In  a  very  large  propor- 
tion of  the  cases  the  headaches  recur  in  spite  of  all  we  (including  the  refrac- 
tionists)  can  do.  Herter  advised,  so  soon  as  the  patient  has  any  intimation  of 
the  attack,  to  wash  out  the  stomach  with  water  at  105°,  and  to  give  a  brisk 
saline  cathartic.  Irrigation  of  the  colon  with  hot  saline  solution  is  sometimes 
of  value  if  done  at  the  onset.  Alkaline  water  should  be  taken  fr(»ely  by  mouth. 
During  the  paroxysm  the  patient  should  be  kept  in  bed  and  absolutely  quiet. 
If  the  patient  feels  faint  and  nauseated  a  small  cup  of  hot,  strong  coffee  or  20 
drops  of  chloroform  give  relief.  Cannabis  indiea  is  probably  the  most  satis- 
factory remedy.  Seguin  recommends  a  prolonged  course  of  the  drug.  Anti- 
p}Tin,  antifebrin,  and  phenacetin  have  been  much  nsod  of  late.  When  given 
early,  at  the  very  outset  of  the  paroxysm,  they  are  sometimes  effective.  Small, 
repeated  doses  are  more  satisfactory.  Of  .other  remedies,  caffeine,  in  5-grain 
doses  of  the  citrate,  nux  vomica,  and  ergot  have  been  recommended.  Elec- 
tricity does  not  appear  to  be  of  much  service. 

Ophthalmoplegio  Kigraine. — This  term  was  applied  by  Charcot  to  a  special 
form  in  which  there  is  weakness  or  paralysis  of  one  or  more  eye  muscles,  with 
or  after  a  migraine  attack.  The  oculo-motor  nerve  is  usually  involved. 
Ptosis,  loss  of  certain  movements,  and  double  vision  are  the  common  features, 
which  may  persist  for  some  days.  Local  causes,  especially  syphilis,  should  be 
excluded  before  the  diagnosis  is  established.  The  treatment  is  the  same  as 
for  migraine. 

Vn.    NEXTRALOIA 

Definition. — A  painful  affection  of  tho  nerves,  due  either  to  functional 
disturbance  of  their  central  or  peripheral  oxtrvniities  (^r  to  neuritis  in  their 
course. 
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Etiology* — Members  of  neuropathic  families  are  most  subject  to  tht*  «ii*«*c 
It  affects  women  more  tluiD  men.  Children  are  rarely  attacked.  Of  ail  wmi 
debility  is  the  most  freiiuent.  It  is  often  the  first  indication  of  an  aifcebW 
nervous  syislem.  The  various  forms  of  amt mia  are  frequently  a^sijcialiai  inlk 
neuralgia.  It  may  be  a  prominent  feature  at  the  onset  of  certain  aculi  ior 
eases,  particularly  typhoid  fever.  ^Malaria  has  been  thuught  to  lie  s  foM, 
cause,  but  it  has  not  been  shown  that  neuralgia  is  more  frequent  in  miiiriil 
distriete,  and  the  error  has  probably  arisen  from  regarding  jK*ncKiieay  »i 
special  manifestation  of  paludism.  It  oecasiomilly  occurs  in  malanal  caiiiffii 
Exposure  to  cold  is  a  cause  in  very  susceptible  persons.  Ileflex  irrititiaa 
particularly  from  carious  teeth,  and  disease  of  the  antrum  and  f n^utal  «iaa» 
are  common  causes  of  neuralgia  of  the  tifth  nerve.  The  disease  occnn  mtf' 
times  in  gout,  lead  poisoning,  and  diabetes.  Persistent  neunilgiA  nuj  k  i 
feature  of  latent  Bright 's  disease. 

Symptoms. — ^Before  the  onset  of  the  pain  there  may  be  unensy  »ns«tjana. 
sometimes  tingling  in  the  part,  which  will  i*e  affected,  Ttie  pain  is  localawi 
to  a  certain  group  or  division  of  nerves,  usually  affecting  one  side,  TbepiA 
is  not  constant,  but  paroxysmal,  and  is  described  as  stabbing,  bamiiig,  m 
darting  in  eharaeter.  The  skin  may  be  exr|uisitely  tender  in  the  Afftdrf 
region,  particularly  over  certain  points  along  the  course  of  the  nerve,  tk 
so-called  tender  points.  Movements,  as  a  rule,  are  painful.  Trophic  iflJ 
vaso-njotor  changes  may  accompany  the  paroxysm ;  the  skin  may  be  conL,  sbA 
eubsequently  hot  and  burning;  oceasionally  local  oedema  or  erythema  ocro©. 
jMi>re  remarkable  still  arc  tire  changes  in  llie  liair,  which  may  become  hlandiri 
(canities),  or  even  fall  out.  Fortunately,  such  alterations  are  rare.  T^'tlii' 
ings  of  the  museiee,  or  even  spasms,  may  be  present  during  the  pafoiim 
After  lasting  a  variable  time — from  a  few  minutes  to  many  hours — the  stUtA 
suhsides.  lieeurrenee  nuiy  be  at  detinite  intervals — every  day  at  the  famt'lictr, 
or  at  intervals  of  two,  three,  or  even  seven  days.  Occasionally  tin*  paroxj^Bi 
develop  only  at  the  cataraenia.  This  }>eriodieity  is  quite  as  marked  m  d«- 
malarial  as  in  malarial  regions. 

CLINICAL  VARIETIES,  DEPENDING  ON  THE  NEBVB  BOOTS  AFFBCTEP 

Trigeminal  Neuralgia;  Tic  Bouloureux. — A  distinction  must  be  ion 
between  tfie  minor  and  major  neuralgias  of  the  fifth  cranial  nerve.  The  icsmH 
may  merely  be  symptomatic  of  the  involvement  of  one  or  anutlier  of  its  pcnft 
eral  branches  in  some  disease  process— the  pressure  of  a  tumor,  carious  ticil 
or  a  neuritis  due  to  the  proximity  of  suppurative  processes  in  the  bony  waiBit 
etc.  There  may  be  referred  neuralgic  pains  in  this  area  from  morlud  jiTVO0 
within  the  crauiiim,  or  from  visceral  disease  elsewhere*  A  painful  oeiiitlp^ 
may  follow  an  attack  of  zoster  in  any  division  of  the  fifth  nerve. 

The  typical  iic  douloureux,  epileptiform  neuralgia,  or  **nturalfh  ftarf 
major"  as  it  has  been  called,  is  probably  a  primary  affection  of  Ihc  Quetam 
ganglion.  Ttie  disease  starts  in  middle  life,  without  obvious  cause,  a^  •  ••^ 
pJe  neuralgia  in  one  of  the  trigeminal  branches,  and  front  a  parlirtilif  ^ 
the  pain  radiates  through  the  course  of  one  of  the  nerves,  mo6t  oflen  tbrtqfiS 
branch.  The  ])ain  is  of  sudden  onset,  violent  and  paroxysmal  ill  chti*^ 
There  are  periods  of  remission^  which  at  first  may  extend  over  seTeral 


^^^^^         NEURALGIA  ^^^^^^        1091 

and  in  whirli  the  paroxvi^nis  do  not  ocTur*  but  those  intervals  of  release  Klicvrten 
aTter  vm-h  suvve^she  attack.  The  attacks  t!ioiiiJ^elves  are  of  ever  iiierensmij 
severity  and  loiij2:er  duration.  The  pain  tintilly  invades  the  territory  of  ad- 
joining nervt'g  and  ultiimdt'h%  after  years,  may  extend  over  the  entire  trige- 
mintil  distribution,  Thnugli  by  eyrripathv  there  may  he  pain  outside  of  the 
fifth  nerve  area,  partieularly  in  the  occipital  regirm,  in  true  tie  dtnihnireiix 
the  pain  reuiaing  limited  to  the  distril>ntiou  of  one  trigeminal  nerve,  and 
probably  never  becomes  IjiUiteral.  In  advanced  eases  the  paroxysms  follow 
one  another  rapidly  rind  without  assignable  cayse,  and  in  the  intervals  the 
patient  may  never  be  quite  frcK.*  from  pain.  They  are  inaugiiratefl  by  almost 
any  form  of  externa!  stimulus,  by  a  draught  of  air,  by  movement  of  tlie  facial 
muscles  or  of  the  tongue  in  speaking,  by  touching  the  skin,  particularly  over 
those  points  from  which  the  pain  seems  to  take  its  origin,  by  the  aet  of  swal- 
lowing, eiipeeially  when  the  pain  involvet^  the  mueous  membrane  field  oT  dis- 
tribution of  the  nerve.  It  is  not  a  s^elf-linuted  disease.  In  some  instances 
the  neuralgia  reaehcfi  i^ueh  a  frightful  intensity  that  it  renders  the  patient's 
life  insu]»portabk\  In  former  years  suicide  was  not  an  uncommon  conse- 
quence. 

Cenrico-occipital  neuralgia  involves  the  posterior  branches  of  the  first 
four  ccr\ieal  ncrvc.^,  particularly  tlm  inferior  occipital,  at  the  emergence  of 
which  there  is  a  painful  point  about  half-way  between  the  mastoid  process  and 
the  first  cervical  vertebra.  It  may  be  caused  by  cold,  and  these  nerves  are 
often  alTectcd  in  cervical  caries.  Surgical  measures  may  be  requirt^d  if  the  pain 
is  f^evere.  Krause  has  devised  an  o{x^ration  for  division  and  evulsion  of  the 
atfeeted  nerves. 

Cervico-brachial  neuralgia  involves  the  sensory  nerves  of  the  brachial 
plexus,  jmrticularly  in  the  cuiiital  division.  When  the  circundlcx  nerve  is  in- 
volved the  pain  is  in  the  deltoid.  The  pain  is  most  commonly  about  the 
shoulder  and  down  the  course  of  the  ulnar  nerve.  There  is  usually  a  marked 
tender  point  ujkiu  this  nerve  at  the  elhow.  This  form  rarely  follows  cold» 
but  more  frequently  results  from  rheumatic  alfeclions  of  the  joints,  and 
traunui. 

Keural^a  of  the  phrenic  nerve  is  rare.  It  is  sometimes  found  in  pleurisy 
and  in  jjcricarditis.  The  pain  is  chiefly  at  the  lower  part  of  the  thorax  on  a 
line  with  the  insertion  of  the  tlinphragm.  aT>d  here  nuiy  he  painful  f>oinls  on 
deep  pressure.  Full  inspiration  is  painful,  and  there  is  great  gc^nsitiveness  on 
c*tiughing  or  in  tiie  jjerformanee  of  any  movement  by  which  the  diaphragm  is 
suddenly  depressed. 

Intercostal  Henralgia. — ^Next  to  the  tic  douIonreiLr  this  is  the  most  im- 
portant form.  It  is  most  frcfpient  in  women  and  very  commnri  in  hysteria. 
Pust-zoster  neuralgias  are  common  in  this  situation.  The  possibility  of  spinal 
diBease,  of  tumor,  caries,  or  aneurism  must  always  be  borne  in  mind. 

Lumbar  Jfeuralgia. — ^The  atTceted  nerves  are  the  posterior  fibres  of  the 
lumhar  plexus,  particularly  the  ilio-scrotal  branch.  The  pain  is  in  the  region 
of  the  iliac  crest,  along  the  inguinal  canal,  in  the  spermatic  cn^rd,  and  in  the 
scrotum  or  labium  majus.  The  alTeetion  known  as  irritable  testis,  probably  a 
neuralgia  of  this  nerve^  may  be  very  severe  and  accotopanied  by  syncopal 
sensations. 

Coccydynia.— This  is  regarded  as  a   neuralgia  of  the  coccygeal  plexus. 
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It  is  most  coniinon  in  women»  and  is  aggiavakHl  by  the  billing  po^n:?,  k 
18  very  ijitniclalik",  and  may  nt'cessilate  th»:*  removal  of  the  coccyx,  an  ofntfttios, 
however,  which  is  not  always  snccessf  uL  Neuralgias  of  the  nerves  of  the  li| 
have  alrrsidy  been  cons^ideri'd. 

Neuralgias  of  the  Nerves  of  the  Feet. — Many  of  these  CBseB  deampaf 
varying  degn-es  of  flat-foot*  The  condilion  is  brou^'lil  ahi»at  by  wc«kliM  or 
fatigue  of  the  muscles  {supporting  tlie  arflics  of  the  foot,  which  coniWjttHiiij 
settle  until  the  strain  of  the  superimposed  body-weight  fulls  upon  tin  Ho* 
meutous  and  aiKineurotic  attachments  between  the  metatarsal  and  tar£ilbio& 
Ket't,  mai>8M)^'e,  exercises*  and  orthopaedic  measures  are  indicated* 

Painful  Hiiel.^ — Both  in  women  and  men  there  may  be  nhmi  ihfhiA 
severe  pains  which  interfere  seriously  with  walking^the  podiwiyniA  of  8.  tt 
Uross.  There  may  be  little  or  no  swelling,  no  discoloration,  and  no  ifrrtwt 
of  the  joints,  »Sonic  cases  follow  a  gonococcus  infection  and  arc  due  to  iliaf 
spur. 

Plantah  Keuraloia. — ^This  is  often  associated  with  a  definite  Dnfili^ 
such  as  follows  typhoid  fever,  and  has  l>ecn  seen  in  an  aggravated  form  it 
caisson  disease  (Hughes),  The  pain  may  be  limited  to  the  tij>s  uf  the  tas 
or  to  the  ball  of  the  great  toe,  Numbnt'ss,  tingling,  and  In'pefiBfUieiii « 
sweating  may  occur  with  it.  In  typhoid  fever  it  is  not  nncommon  (orpililiii 
to  complain  of  great  sensitiveness  in  the  toes. 

Metatausauija.— Thomas  G,  Motion's  *'painful  affection  of  th«  taerk 
metatarso-iiluilan^aal  articnlation"  is  a  peculiar  and  very  trying  dit^rdcf,  n 
most  frerjuently  in  womeu,  and  usually  in  one  foot,  ilorton  negards  it  aito 
to  a  pinching  of  the  nu^a tarsal  nerve.  TIic  condition  usually  re^juirei  Opi^ 
ation.  The  red,  painful  neuralgia — erythromclalgia — is  described  uDdcr  tk 
vaso-nmtor  and  trophic  disturbances. 

Visceral  Neuralgias. — I'hc  umre  important  of  tliese  have  •Iready  hB 
referred  to  in  connection  with  the  cardiac  and  the  gastric  nenrosca*  Thr?  lit 
most  frequent  in  women,  and  are  constant  accompaniments  of  aemiitiiM 
and  hysteria.  The  j)aius  arc  most  common  in  the  pi'lvic  region,  partieiMr 
about  the  ovaries.  Ne]ihra1gia  is  of  great  interest,  for,  as  has  alwadT  M 
mentioned,  the  symptoms  may  closely  simulate  tJigse  of  Btone. 

TREATMENT  OF  NEURAIiGIA 

In  general,  causes  of  reilex  irritation  slioidd  be  carefully  removed  TV 
neuralgia,  as  a  rule,  recurs  unless  the  general  h**alth  improves;  so  tlut  tOM 
and  hygienic  measures  of  all  sorts  should  he  employed.  Often  a  changierfitf 
or  surroundings  will  relieve  a  suvere  neuralgia.  I  have  known  obstinale «■• 
to  be  cured  by  a  prolonged  residence  in  the  mountains,  with  an  otll-«»f-^Wf  Bh 
and  plenty  of  exercise,  A  strict  vegetable  diet  will  sometlnies  nslkw  fc 
ni/uralgia  or  headache  of  a  gouty  person.  Of  general  remedies,  iron  il  «fti 
a  speeifie  in  the  cases  associated  with  cldorosis  and  ameniia.  Arsenic^  fcw^il 
very  beneficial  in  these  forms,  and  should  be  given  in  ascending  ikMi.  til 
value  of  quinine  has  been  much  overrated.  It  proUatdy  has  no  ntort  i 
than  any  other  hitter  tonie,  except  in  tlie  rare  instances  in  which  thf 
is  deRnitely  associated  with  malarial  poisoning.  Strychnine.  cxnUivcr 
phosphorus  are  also  advantageous.    Of  remedies  for  tlic  pain,  aniipvn^^ 
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febrin,  and  plienacetin  should  first  be  tried,  for  they  are  sometimes  of  service. 
Morphia  sliould  be  given  with  great  caution,  and  only  after  other  remedies 
have  been  tried  in  vain.  On  no  consideration  should  the  patient  be  allowed 
to  use  the  hypodermic  syringe.  Gclsemium  is  highly  recommended.  Of  nerve 
stimulants,  valerian  and  ether,  which  often  act  well  together,  may  be  given. 
Alcohol  is  a  valuable  though  dangerous  remedy,  and  should  not  be  ordered 
for  women.  In  the  minor  form  of  trigeminal  neuralgia  nitroglycerin  in  large 
doses  may  be  tried.  Dana  has  seen  good  results  follow  rest  with  large  doses 
of  strychnia  given  hypodermically.  Aconitin  in  doses  of  one  two-hundredth 
of  a  grain  (0.00032  gm.)  may  be  tried. 

Of  local  applications,  the  thermo-cautery  is  invaluable,  particularly  in 
zonu  and  the  more  chronic  forms  of  neuralgia.  Acupuncture  may  be  used. 
Chloiuform  liniment,  camphor  and  chloral,  menthol,  the  oleates  of  morphia, 
atropia,  and  belladonna  used  with  lanolin  may  be  tried.  Freezing  over  the 
tender  point  with  ether  spray  is  sometimes  successful.  The  continuous  cur- 
rent may  be  used.  The  sponges  should  be  warm,  and  the  positive  pole  should 
be  placed  near  the  seat  of  the  pain.  The  strength  of  the  current  should  be 
such  as  to  cause  a  slight  tingling  or  burning,  but  not  pain. 

For  the  trigeminal  neuralgia  cutting  of  the  nerves  and  removal  of  the 
Gasserian  ganglion  are  practised.  Alcohol  injections  into  the  nerve  trunks 
have  been  extensively  used,  and  in  some  hands  with  excellent  results.  The 
nerve  fibres  are  destroyed  with  total  loss  of  the  function  of  the  nerve  until 
regeneration  occurs.  Wilfred  Harris  has  destroyed  the  Gasserian  ganglion  by 
injecting  alcohol  into  it  through  the  foramen  ovale.  One  of  his  patients 
treated  in  this  way  thirteen  months  before  has  remained  perfectly  well,  and 
the  fifth  nerve  area  is  completely  anaesthetic.  Removal  of  the  ganglion  is  very 
satisfactory  in  skilled  hands.  Gushing  has  operated  on  130  cases  with  two 
deaths,  both  cases  early  in  the  series. 
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The  continuous  and  excessive  use  of  the  muscles  in  performing  a  certain 
movement  may  be  followed  by  an  irregular,  involuntary  spasm  or  cramp,  which 
may  completely  check  the  performance  of  the  action.  The  condition  is  found 
most  frequently  in  writers,  honce  the  term  writer's  cramp  or  scrivener's  palsy; 
but  it  is  also  common  in  piano  and  violin  players  and  in  telegraph  operators. 
The  spasms  occur  in  many  other  persons,  such  as  milkmaids,  weavers,  and 
cigarette-rollers. 

The  most  common  form  is  writer's  cramp,  which  is  much  more  frequent 
in  men  than  in  women.  Of  75  cases  of  impaired  writing  power  reported  by 
Poore,  all  of  the  instances  of  undoubted  writer's  cramp  were  in  men.  ^lorris 
J.  Lewis  states  that  in  the  TTnited  States,  in  the  telesjrapher's  cramp,  women, 
who  are  employed  a  great  deal  in  telegraphy,  are  much  less  frecjuently  afFected 
(only  4  out  of  43  cases).  An  investigation  by  II.  Theodore  Thompson  and  J. 
Sinclair  into  telegraphist  cramp  in  Kngland  shows  that  the  disease  is  rare, 
only  13  cases  among  between  7,000  and  8,000  einplovrcs.  Persons  of  a 
nervous  temperament  are  more  liable  to  the  disease.  Occasionally  it  follows 
slight  injury. 


1094 


DISEASES    OF   THE    NERVOUS    SYSTEM 


Gowerp  states  tliat  in  a  niajority  of  the  cases  a  faultv  niethiid  of  wntiij 
has  been  employed,  using  eittitr  the  little  tlnger  or  the  wris-t  as  the  fixed  [¥JWt 
Persons  who  write  witli  the  nii4dle  of  the  forearm  or  tlie  elbow  fts  the  filed 
point  are  rarely  ailected. 

No  anatomical  ehangea  have  been  found,  TJje  most  reasonable  explsnitifii 
of  the  disease  is  thot  it  results  fro!u  a  derangetl  action  of  tl»e  nine  ttmm 
presiding  over  the  muscular  luovenieuts  involved  in  the  act  of  writing,  a  cflft^ 
dition  wliieh  has  tjeen  termed  irritable  weakness.  "The  education  of  ceotm 
which  may  be  widely  separated  from  each  other  for  the  performano*  of  iii 
delicate  movement  is  mainly  accomplished  by  lessening  the  lim*s  of  mitUiw 
between  tliem,  ^o  that  the  movement,  which  was  at  first  produced  by  a  awh 
Biderable  mental  elfurt,  is  at  last  executed  almtjst  unconsciously.  If,  tbrn* 
fore,  through  prolonged  excitation,  this  lessened  resistance  be  carried  too  ttr, 
there  is  an  iucreasefl  and  irregular  diseliarge  of  nerve  energy,  which  giT«n» 
to  spasm  and  disordered  movement*  According;  to  this  view,  the  moficnkr 
weakness  is  explained  by  nn  iuipairnunt  of  nutrition  accompaii 
functitm,  and  the  diminitshed  faradic  excitability  by  the  nutritionai  ,. 
descending  the  motor  nerves'*  (txay). 

Symptoms.— These  may  be  dc8cril)ed  under  five  heads  (Lewis)* 

(a)  Champ  or  SrAs^r. — Tliis  is  often  an  early  symptom  and  most  cobh 
monly  affects  the  forefinger  and  thumb;  or  there  may  be  a  combined  moi^ 
ment  of  flexion  and  adduction  of  the  thumb,  so  that  the  pen  may  be  tmlfJ 
from  the  grasp  and  thrown  to  some  distance^  Weir  Mitchell  has  d«cribrf 
a  lock-spasm,  in  wldeli  the  fingers  become  so  firmly  contracted  upon  thtpa 
that  it  can  not  be  removed, 

(b)  Paresis  and  Paralysis.— This  may  occur  with  tlie  apaum  or  iloat 
The  patient  feels  a  sense  of  weakness  and  debility  in  the  muscles  of  dw 
hand  and  arm  and  holds  the  pen  feebly.  Yet  in  thei^e  circumstances  tb 
grasp  of  the  hand  may  be  strong  and  there  may  be  no  paralysia  for  ordinan 
acts. 

(c)  Tremor. — This  is  most  commonly  sef*n  in  the  forefinger  and  mat  be 
a  prenumitory  syirq>tom  of  atropliy.  It  is  not  an  important  s}itiptamy  lod  n 
rarely  sufficient  to  produce  disability. 

(d)  PAiN,*^Abnornial  sensations,  particularly  a  tired  fi?eling  in  the  ma*" 
cles,  are  very  constantly  present.  Actual  pain  is  rare,  but  therv  may  be  Irrtpr 
lar  shooting  pains  in  the  arm.  Numbness  or  soreness  may  exist.  If,  as 
times  happens,  a  subacute  neuritis  develops,  there  may  be  pain  orer  the 
and  nutubness  or  tingling  in  the  fingers. 

(e)  Vaso-motoh  Dihturuancks,*— These  may  ix!cur  in  severe  cases.  Tbeit 
may  be  hyperipsthesia.  Occasionally  the  skin  becomes  glossy,  or  Xiwrtu^ 
condition  of  local  asphyxia  resembling  cljilblains.  In  attempting  to  irrile,tla 
hand  and  arm  may  become  fluslu  d  and  hot  and  the  veins  increased  in  foa 
Early  in  the  disease  the  electrical  reactions  are  normal,  but  in  adranoJ  «*• 
there  may  be  diminution  of  faradic  and  sometLmes  increase  in  llie  pi^$^ 
irritability. 

Diagnosis,^ A  well  marked  case  of  writer's  cramp  or  palsy  could  ecantl|f 
be  mistaken  for  any  otlier  affection.  Care  must  be  taken  to  exclude  the  ri^* 
ence  of  any  cerebro-spinal  disease,  such  as  progressive  muscular  atrophy  «t 
hemiplegia.     The  pbysician  is  sometimes  consulted  by  nervous  perwn*  «fc* 
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fancy  they  are.  becoming  subject  to  the  disease  and  complain  of  stiflFness  or 
weakness  without  displaying  any  characteristic  features. 

Prognosis. — The  course  of  the  disease  is  usually  chronic.  If  taken  in 
time  and  if  the  hand  is  allowed  perfect  rest,  the  condition  may  improve  rapidly, 
but  too  often  there  is  a  strong  tendency  to  recurrence.  The  patient  may  learn 
to  write  with  the  left  hand,  but  this  also  may  after  a  time  be  attacked. 

Treatment. — Various  prophylactic  measures  have  been  advised.  As  men- 
tioned, it  is  important  that  a  proper  method  of  writing  be  adopted.  Gowers 
suggests  that  if  all  persons  wrote  from  the  shoulder  writer's  cramp  would 
practically  not  occur.  Various  devices  have  been  invented  for  relieving  the 
fatigue,  but  none  of  them  are  very  satisfactory.  The  use  of  the  type-writer 
has  diminished  very  much  the  frequency  of  scrivener's  palsy.  Rest  is  essential. 
No  measures  are  of  value  without  this.  Massage  and  manipulation,  when 
combined  with  systematic  g>'mnastic8,  give  the  best  results.  The  patient 
should  systematically  practise  the  opposite  movements  to  those  concerned  in 
the  cramp.  This  muscle  training  often  gives  good  results.  Poore  recommends 
the  galvanic  current  applied  to  the  muscles,  which  are  at  the  same  time  rhyth- 
mically exercised.  In  very  obstinate  cases  the  condition  remains  incurable. 
I  saw  a  few  years  ago  a  distinguished  gynaecologist  who  had  had  writer's 
cramp  twenty  years  before,  and  who  had  tried  all  sorts  of  treatment,  including 
Wolff's  method,  without  any  avail.  He  still  has  it  in  aggravated  form, 
but  he  can  do  all  the  finer  manipulations  of  operative  work  without  any 
difficulty. 

The  nutrition  of  the  patients  is  apt  to  be  much  impaired,  and  cod-liver  oil, 
strychnia,  and  other  tonics  will  be  found  advantageous.  Ijocal  applications  are 
of  little  benefit.    Tenotomy  and  nerve  stretching  have  been  abandoned. 


DC.    HYSTERIA 

Definition. — A  disorder,  chiefly  of  young  women,  in  which  emotional 
states  control  the  body,  leading  to  perversion  of  mental,  sensory,  motor  and 
secretory  funirtions. 

Etiology. — ^lany  and  diverse  views  have  prevailed  since  the  Greeks  as- 
cribed the  disease  to  the  vague  desires  and  wanderings  of  the  womb,  after 
which  they  named  it. 

Charcot  and  his  followers  regarded  hysteria  as  a  psychosis,  in  which  mor- 
bid states  are  induced  by  ideas.  The  capability  of  responding  to  suggestion 
is  the  test  of  its  existence.  It  is  a  disturbance  in  the  sphere  of  personality,  in 
which  the  emotions  have  an  exaggerated  influence  on  the  sensory,  motor  and 
secretory  functions. 

Babinski,  in  a  modification  of  this  view,  holds  tliat  hysteria  is  a  mental 
condition  with  certain  primary  phenomena  and  certain  secondary  accidental 
8>Tnptoms.  The  essence  of  the  primary  features  is  that  tliey  may  be  produced 
by  suggestion,  and  they  may  be  made  to  disappear  by  y)ersuasion  (pithiatism). 
The  primary  symptoms  include  such  features  as  hemi-anaisthesia,  paralysis, 
contractures,  etc.;  seecmdary  features,  as  for  example  muscular  atropliy,  are 
directly  dependent  upon  the  primary  and  cannot  themselves  be  induced  by 
suggestion. 
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I. 


In  the  Brouer-Freuil  theory*  now  the  vogue,  we  return  to  tl- 
retieus,  who  originati>il  ( ?)  the  views  of  sexual  hysteria  and  beli^rf  tk 
womb,  **like  an  animal  within  an  animaP  and  altogether  erratic.  cio«l  ill 
sorts  of  trouhle  in  its  wanderings.  Freud's  view  is  thus  analyzed  b?  Jdlilf 
in  his  article  in  my  ^*8ystem  of  iledieine;'  Vol.  VI I. ^  pagt?  817;  **^TUeie  ifct- 
velop  usually  on  a  constitutional  bas^is,  in  the  period  before  pubertir,  drfiitr 
sexual  activities  which  are  mostly  of  a  perverse  nature.  The^e  acimtiei  ^» 
not,  as  a  rule,  lead  to  a  definite  neurosis  up  to  the  time  of  puberty,  viuAtli 
the  pByehie  spliere  apj years  much  earlier  than  in  the  body,  but  sexual  phiiiltfi 
niaintuins  a  perverse  constellated  direction  by  reason  of  the  infantik  m^ 
activities.  On  constitutional  (alTeet)  grounds  the  increased  fantafty  of  tike 
hysteric  leads  to  tlie  fonmition  of  complexes  which  are  not  taken  up  bj  tbf 
personality  and  by  reason  of  shimie  or  disgust  renniin  buried.  Then.\  tlieft* 
fore,  results  a  conflict  between  the  characteristic  normal  libido  and  i\w  mud 
repressions  of  these  buried  infantile  perversions.  These  conflicts  give  n»  td 
the  hysterical  symptoms.  It  is  in  his  contributions  to  the  sexual  th*tiiT  tbic 
Freud  develops  his  later  thoughts  of  the  sexual  origin  of  the  hvstehcd  Ktc- 
tion.  By  sexual  it  is  important  to  remember  that  Freud  ia  not  apeakiag  et 
sensual. 

"The  significance  of  Freud's  theory  is  the  tracing  of  every  case  to  aeml 
traumata  during  early  childhood.  Sexual  experiences  differ,  howerer,  trm 
ordinary  experiences — the  latter  have  a  tendency  to  fade  out,  while  the  ida 
of  the  former  grows  with  increasing  sexual  maturity.  There  results  a  da- 
proportionate  capacity  for  increased  reaction  which  takes  place  ia  the  fttb* 
conscious.    This  is  the  cause  of  the  mischief. 

"There  must  be,  however,  a  connecting  link  between  the  infantile  sexBit 
traumata  and  the  later  manifestations.  This  connection  Freud  Sods  in  ihi 
so-called  "liysterical  fancies/  These  are  the  day-dreams  of  erotic  coloriagr 
wiBh-gratifications,  originating  in  privation  and  longing.  These  fancies  baA 
back  to  the  original  traumatic  moment,  and,  either  originating  in  the  mV 
conscious  or  shortly  becoming  conscious,  are  transformed  into  hysterical  ayiop' 
toms.  They  constitute  a  defence  of  the  ego  against  the  revival*  as  rcmiait- 
cences.  of  the  repressed  traumatic  experiences  of  childhood"  (White). 

The  affection  is  most  common  in  women,  and  usually  appears  first  aboot 
the  time  of  puherty,  but  the  manifestations  may  continue  until  the  menopiWi 
or  even  until  old  age.     Men,  however,  are  by  no  means  exempt,  and  h^-stei 
in  the  oial*^  is  not  rare.     It  occurs  in  all  races,  hut  is  much  more  previl 
partieularly  in  its  severer  forms,  in  nu'inhers  of  the  I^tin  race.     In  En^i 
and  the  United  Stiites  the  nulder  grades  ore  eomnion,  but  the  graver  fonm 
are  rare  in  comparison  with  the  frequency  with  which  they  are  ftern  in  Fi 

Children  under  twelve  years  of  age  are  not  very  often  affected,  but 
disease  may  he  well  marked  as  early  as  ilw  fifth  or  sixth  ytan     One  of 
saddest  chapters  in  the  liistory  nf  luunan  deception,  that  of  the  Balem  witckflC' 
might  be  headed  h listeria  in  vhihlren,  since  the  tragedy  resulted  directly  fro* 
the  hysterical  pranks  of  girls  under  twelve  years  of  age. 

Of  predisposing  causes,  two  are  important — fieredity  and  education.  TV 
former  acts  by  endowing  the  child  with  a  mobile,  abnormally  sensitive  nenttt 
organization.  We  see  cases  most  frequently  in  families  with  marked  iifiif*^ 
pathic  tendencies,  the  members  of  which  have  euflerecl  from  neuroses  of 
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mi8  sorts.  Education  at  home  too  often  fails  to  inculcate  habits  of  self  control. 
A  child  grows  to  girlhood  with  an  entirely  erroneous  idea  of  her  relations  to 
others,  and  accustomed  to  have  every  whim  gratified  and  abundant  sympathy 
lavished  on  every  woe,  however  trifling;  she  reaches  womanhood  with  a  moral 
organization  unfitted  to  withstand  the  cares  and  worries  of  every-day  life.  At 
school,  between  the  ages  of  twelve  and  fifteen,  the  most  important  period  in 
her  life,  when  the  vital  energies  are  absorbed  in  the  rapid  development  of  the 
body,  she  is  often  cramming  for  examinations  and  cooped  in  close  school  rooms 
for  six  or  eight  hours  daily.  Tlie  result  too  frequently  is  an  active,  bright 
mind  in  an  enfeebled  body,  ill  adapted  to  subserve  the  functions  for  which  it 
was  framed,  easily  disordered,  and  prone  to  react  abnormally  to  the  ordinary 
stimuli  of  life.  Among  the  more  direct  influences  are  emotions  of  various 
kinds,  fright  occasionally,  more  frequently  love  affairs,  grief,  and  domestic 
worries.  Physical  causes  less  often  bring  on  hysterical  outbreaks,  but  they 
may  follow  directly  upon  an  injury  or  develop  during  the  convalescence  from 
an  acute  illneBs  or  be  associated  with  disease  of  the  generative  organs. 

Symptoms. — A  useful  division  is  into  the  convulsive  and  non-convulsive 
Tarieties. 

Convulsive  Hystebia. — (a)  Minor  Forms. — The  attack,  commonly  fol- 
lowing emotional  disturbance,  sets  in  suddenly  or  may  be  preceded  by  symp- 
toms^ called  by  the  laity  'hysterical,''  such  as  laughing  and  crying  alternately^ 
or  a  sensation  of  constriction  in  the  neck,  or  of  a  ball  rising  in  the  throat — 
the  globus  hystericus.  Sometimes,  preceding  the  convulsive  movements,  there 
may  be  painful  sensations  arising  from  the  pelvic,  abdominal,  or  thoracic 
regions.  From  the  description  these  sensations  resemble  aurae.  They  become 
more  intense  with  the  rising  sensation  of  choking  in  the  neck  and  difficulty  in 
getting  breath,  and  the  patient  falls  into  a  more  or  less  violent  convulsion. 
The  fall  is  not  sudden,  as  in  epilepsy,  but  the  subject  goes  down,  as  a  rule, 
easily,  often  picking  a  soft  spot,  like  a  sofa  or  an  easy-chair,  and  in  the  move- 
ments apparently  exercises  care  to  do  herself  no  injury.  Yet  at  the  same  time 
she  appears  to  be  quite  unconscious.  The  movements  are  clonic  and  disorderly, 
while  the  head  and  arms  are  thrown  about  in  an  irregular  manner.  The  par- 
oxysm after  a  few  minutes  slowly  subsides,  then  the  patient  becomes  emo- 
tional, and  gradually  regains  consciousness.  When  questioned  the  patient  may 
confess  to  having  some  knowledge  of  the  events  which  have  taken  place,  but, 
as  a  rule,  has  no  accurate  recollection.  During  the  attack  the  abdomen  may  be 
much  distended  with  flatus,  and  subsequently  a  large  amount  of  clear  urine 
may  be  passed.  These  attacks  vary  greatly  in  character.  There  may  be 
scarcely  any  movemonts  of  the  limbs,  but  after  a  nerve  storm  the  patient  sinks 
into  a  torpid,  semi-unconscious  condition,  from  which  she  is  roused  with 
great  difficulty.  In  some  cases  from  this  state  the  patient  passes  into  a  condi- 
tion of  catalepsy. 

(h)  Major  Forms;  IlifsierO'Cpilcpsy. — Typical  instances  passing  through 
the  various  phases  are  very  rare  in  the  United  States  and  in  England.  The 
attack  is  initiated  by  certain  prodroniata,  chiefly  minor  hysterical  manifesta- 
tions, either  foolish  or  unseemly  behavior,  excitement,  sometimes  dyspeptic 
symptoms  with  tympanites,  or  frequent  micturition.  Areas  of  hypera'sthesia 
may  at  this  time  be  marked,  the  80<'alled  hysterogenic  spots  so  elaborately  de- 
scribed by  Richet.    These  are  usually  synmietrical  and  situated  over  the  upper 
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dorsal  vertebra,  and  in  front  in  a  series  of  symmetrically  placed  ?|x>t3  on  tiie 
chest  and  abdomen,  the  most  marked  l)eing  those  in  the  in^iinal  re«rions  over 
the  ovaries.  Painfid  sensations  or  a  feeling  of  oppression  and  a  ghtbu*  t\^\uz 
in  the  throat  may  be  complained  of  prior  to  the  onset  of  the  convulsion,  wliiih. 
according  to  French  writers,  has  four  distinct  stages:  (1)  Epileptoid  condition, 
which  closely  simulates  a  true  epileptic  attack  with  tonic  spasm  (often  Iwnling 
to  opisthotonos),  grinding  of  the  teeth,  congestion  of  the  taci\  fuUowetl  hv 
clonic  convulsions,  gradual  relaxation,  and  coma.  (2)  Succec»ding  this  is  ih*« 
period  which  Charcot  has  termed  clownism,  in  which  there  is  an  emotinnai 
display  and  a  remarkable  series  of  contortions  or  of  cataleptic  poses.  (3)  Tim. 
in  typical  cases  there  is  a  stage  in  which  the  patient  assum<»s  certain  atiiludrf 
expressive  of  the  various  passions — (H.*stasy,  fear»  bi^atitude,  or  eroti.«m.  (4) 
Finally  consciousness  returns  and  the  patient  enters  upon  a  stage  in  which 
she  may  display  very  varied  symptoms,  chiefly  manifestations  of  a  «lelirium 
with  the  most  extraordinary  hallucinations.  Visiims  are  seen,  voices  hrtri 
and  conversations  held  with  imaginary  persons.  In  this  stage  patiint^i  will 
relate  with  the  utmost  solemnity  imaginary  events,  and  make  cxtraonlinarv 
and  serious  charges  against  individuals,  "^rhis  sometimes  gives  a  grave  a?p»v: 
to  these  seizures,  for  not  only  will  the  pati(  nt  at  this  st.ige  make  and  M:vw 
the  statements,  but  when  recovery  is  comj)lete  the  hallucination  someliiuesi  ptr« 
2  sists.     After  an  attack  a  patient  may  renuiin  for  days  in  a  state  of  letharg; 

or  trance. 

Xox-coxvi'LSiVK  Forms. — So  complex  and  varied  is  the  clinical  piotun 
of  hysteria  that  various  manifestations  are  best  considered  according  to  ilw 
systems  which  are  involved. 

(a)  Disorders  of  Motion, — (1)  Paralysis. — These  may  be  heniiplegic.  pan 
plegic,  or  monoplegic.  Hysterical  diplegia  is  extremely  rare.  The  j»araly>i 
either  sets  in  abruptly  or  gradually,  and  may  take  weeks  to  attain  it*  fu. 
development.  Then*  is  no  type  or  form  of  organic  paralysi.^  whirh  mity  r- 
be  simulated  in  hysteria.  Sensation  is  eithrr  lesst»ned  or  lost  on  llu'  atTiv!»- 
side.  The  hysterical  paraplegia  is  more  common  than  hemiplegia.  Tlit-  !■- 
of  power  is  not  absolute;  the  legs  can  usually  Ih»  moved,  but  do  ntit  supp<»rt  l": 
patitnt.  The  reflexes  may  be  increased,  though  the  knet^-jerk  is  ofti*n  noniu 
A  spurious  jinkh*  clonus  may  sometimes  ho  prrscnt.  Thi»  feet  are  usuallv  v' 
tended  ami  turned  inward  in  the  ecpiino-varus  position.  The  niusclts  ili»  n- 
waste  an<l  tiie  electrical  reactions  are  normal.  Other  manifestatit)ns,  sueh  ; 
paralysis  of  the  bladder  or  aphonia,  an*  usually  ass<Hiated  with  the  hysterii 
j)ara{)legia.  llysterieal  monoplegias  may  be  facial,  crural,  f>r  brachial.  A  <->' 
dition  of  ataxia  sonntiines  occurs  with  paresis.  The  ineoiirdination  may  k 
marked  feature,  and  then*  are  usually  sensory  manifestations. 

(i?)  (Utntrartures  and  Spasms. — The  hysterical  ctmtractures  may  attii 
almost  any  group  of  voluntary  muscles  and  Ik*  of  the  heniiplegic,  piiraplrji: 
or  monoplegic  type.  They  may  come  on  sudclenly  or  slowly,  |)ersist  f<»r  m»»u:l 
or  years,  and  (lisaj)j)ear  ra]>i(Ily.  The  contracture  is  most  commonly  stvn 
the  arm,  whicli  is  tlexed  at  the  elbow  and  wrist,  while  the  finders  tightly  grai 
tiie  thumb  in  tiie  j)alm  of  the  hand;  more  rarely  the  terminal  phalanges  a 
hyj»ere.\ten(led  as  in  athetosis.  It  may  occur  in  one  or  in  Inith  legs,  more  ci 
monly  in  (»ne.  The  ankle  cl()nus  is  present;  the  f(M)t  is  inverted  antl  the  t-- 
are  strongly  flexed.    These  cases  may  l>e  mistaken  for  lateral  sclerosis  and  li 
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ditfK*iilty  in  ffiagnngifi  may  renlly  l>e  wry  great.  The  apastic  gait  is  very 
typieaL  aii<l  with  tlie  rxug^ornteil  kiipp-jrrk  ainl  ankle  clonus  tlie  picture  may 
•be  cliarHcterif^tic,  Other  I'tjrnis  of  contructure  nuiy  Ix?  in  tljo  muscles  of  the 
hip,  slionlder,  or  neck;  more  rarely  in  ihose  of  the  jawii — hys^terical  tripnnis— 
or  in  the  tnngne.  lieiimrkahle  indeed  are  the  local  contractureH  in  the  dta- 
plira*j:rn  and  al>doinintd  niiiseleti,  producing^  a  pinnitom  tumor,  in  which  just 

I  below  and  in  the  neighhorhood  of  the  uiuhilieus  is  ii  firm,  apparently  solid 
jgrowth.  Aeeording  to  Oowers,  this  is  produced  by  relaxation  of  the  recti  and 
a  spasmodic  contraction  of  Uie  dijij)liragui,  together  with  inflation  of  the  in- 
testines with  gas  and  an  arching  forward  ol'  the  vertehral  column.  They  are 
iipt  to  occur  in  middle-aged  women  about  tlie  menopause,  and  are  frequently 
lassocriated  with  the  Bymptoms  of  spurious  "pr^jXiMiney—pseudo'CtfesK^.  The 
a'esemhlance  to  a  tumor  may  he  etriking,  and  1  have  known  skilful  diagnos- 
tician>>  to  he  deceived.  The  only  gafeguard  }^  to  lie  found  in  complete  auies- 
thr^yia,  when  the  tmuor  entirely  disa|ipears.     Mitchcn  has  reported  an  instiint*e 

fof  a  phantom  tumor  in  the  left  pectoral  region  just  above  the  breast,  whicli 
was  tender,  hard,  and  dense. 
iiiilfUftnic  Iltjsif rival  ^'/w^?^^^ — The  movements  may  he  of  the  arm,  either 
flexion  and  extension,  or,  more  rarely,  pronation  and  BUpi nation.  Clonic  eon- 
tractions  of  the  steriio-cleidt>mastoid  or  of  the  nmscles  of  the  jaws  or  of  the 
rotatory  museles  of  the  head  may  produce  rhythmic  movements  of  these  parts, 

»The  spasm  may  be  in  one  or  both  psoas  muscles,  lifting  the  leg  in  a  rhythmic 
manner  eight  or  ten  times  in  a  minute.  In  other  instances  the  muscles  of  the 
trunk  are  atleeted,  and  every  few  moments  there  is  a  bowing  movement — 
salaam  convulsions — or  the  muscles  of  tiie  hack  may  contract,  causing  strong 
arching  of  the  vertehral  column  and  retraction  of  the  head. 

ITretHor  may  be  a  purely  Iiysterical  manifestation,  occurring  either  alone 
or  with  paralysis  and  contrricture.  It  most  commonly  mvolves  the  hands  and 
arms;  more  rarely  the  head  and  legs.  T!ie  movements  are  small  and  quick. 
In  the  type  described  by  Kendu  tlie  tremor  may  or  may  not  i^ersist  during 
repose,  but  it  is  increased  or  provoked  by  volitional  movements.  Volitional 
or  intentional  tremor  may  exist,  simuhiting  closely  the  movements  of  insular 

t  sclerosis.  Buzzard  states  that  many  instances  of  this  disease  in  young  girls 
are  mistaken  for  hysteria. 

(b)  Disordrrs  of  Senmlion.—Ana'sthefiia  is  most  common,  and  usually  con- 
fined to  one  half  of  the  body.     It  may  not  he  noticed  by  the  patient.     Usually 

■  it  is  accurately  limited  by  the  middle  line  and  involves  the  mucous  surfaces  and 
'  dt^per  parts.    The  conjunctiva,  however,  is  often  spared.    There  may  be  bend- 

anopia.  This  symptom  may  eome  on  slowly  or  follow  a  convnlsive  attack. 
Hometimes  the  various  sensations  are  dissociated  and  the  ana^stliesia  may  be 
only  to  pain  and  to  touch.     The  skin  of  the  atTrtted  side  is  usually  pale  and 

■  cool,  and  a  pin-prick  may  not  l>e  followed  by  blood.  With  the  loss  of  feeling 
ihere  may  be  loss  of  muscular  power,  (Virions  trophic  changes  may  be  present, 
as  in  an  interesting  ease  of  Weir  Mitcheirs,  in  which  there  was  unilateral 
BWelling  of  the  beiuiplegie  side. 

»By  njeta llothera py,  the  application  of  certain  metals,  the  ana?sthesia  or 
analgesia  can  he  transferred  to  the  other  side  of  the  body.  It  has  l>een  shown, 
however,  that  this  phenomenon  may  be  caused  by  the  electro-magnet  and  by 
wood  and  various  other  agents,  and  is  an  etfect  of  suggestion. 
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IIyper(rsihesia, — Increased  sensitiveness  and  pains  occur  in  various  puis 
of  the  body.  One  of  the  most  fre(|iient  complaints  is  of  pain  in  the  htt«l. 
usually  over  the  sagittal  sutur(%  less  frequently  in  the  occiput.  This  n  de- 
scribed as  agonizing,  and  is  compared  to  the  driving  of  a  nail  into  thepirt: 
hence  the  name  clavus  hystericus.  Neuralgias  are  common.  Uypenesthetic 
areas,  the  hysterogenic  points,  exist  on  the  skin  of  the  thorax  and  abdomtn, 
pressure  upon  which  may  cause  minor  manifestations  or  even  a  conviiljiv« 
attack.  Increased  sensitiveness  exists  in  the  ovarian  region,  but  is  not  pecu- 
liar to  hysteria.  Pain  in  the  back  is  an  almost  constant  complaint  of  hvstericti 
patients.  The  sensitiveness  may  be  limited  to  certain  spinous  processes,  or  it 
may  be  diffuse.  In  hysterical  women  the  pains  in  the  abdomen  may  simulite 
those  of  gastralgia  and  of  gastric  ulcer,  or  the  condition  may  lx»  almost  identi- 
cal with  that  of  peritonitis;  more  rarely  the  abdominal  pains  closely  resemble 
those  of  appendix  dii^ease. 

Special  Senses. — Disturbances  of  taste  and  smell  are  not  uncommon  isd 
may  cause  a  good  deal  of  distress.  Of  ocular  symptoms,  retinal  M'penesthe&ii 
is  the  most  common,  and  the  patients  always  prefer  to  be  in  a  darkened  room. 
Retraction  of  the  field  of  vision  is  common  and  usually  follows  a  convoliiTe 
seizure.  It  may  persist  for  years.  The  color  perception  may  be  normal  eren 
with  complete  ansBsthesia.  Hysterical  deafness  may  be  complete  and  miy 
alternate  or  come  on  at  the  same  time  with  hysterical  blindness.  Hysterictl 
amaurosis  may  occur  in  children.  One  must  carefully  distinguish  between 
functional  loss  of  power  and  simulation. 

(c)  Visceral  Manifestations. — Respiratory  Apparatus. — Of  disturbances  in 
the  respiratory  rhythm,  the  most  frequent,  perhaps,  is  an  exaggeration  of  tbe 
deeper  breath,  which  is  taken  normally  every  fifth  or  aixth  inspiration,  or 
there  may  be  a  "catching^'  breathing,  such  as  is  seen  when  cold  water  is 
poured  over  a  person.  In  hysterical  dyspncra  there  is  no  special  distress  and 
the  pulse  is  normal.  In  what  is  known  as  the  syndrome  of  Briquet  there  are 
shortness  of  breath,  suppression  of  the  voice,  and  paralysis  of  the  diaphragm. 
The  anhelation  is  extreme.  In  rare  instances  there  is  bradypnoea.  Among 
laryngeal  manifestations  aphonia  is  frequent  and  may  persist  for  months  or 
even  years  without  other  special  sjTiiptoms  of  the  disease.  Spasm  of  tbe 
muscles  may  occur  with  violent  inspiratory  efforts  and  great  distress,  and 
may  even  load  to  cyanosis.  Hiccough,  or  sounds  resembling  it,  may  be  pre?ont 
for  weeks  or  montlis  at  a  time.  Among  the  most  remarkable  of  the  re!5pirat«»rT 
manifestations  are  the  hysterical  cries.  These  may  mimic  the  sounds  pn»du*.rd 
by  animals,  sueli  as  barking,  mewing,  or  grunting,  and  in  France  epidemics 
of  them  have  been  repeatedly  observed.  Kxtraordinary  cries  may  be  pnHlui-^J, 
either  inspiratory  or  expirator}-.  Attacks  of  gaping,  yawning,  and  snet-zius 
may  also  occur.* 

The  hysterical  cough  is  a  frequent  symptom,  particularly  in  young  girl?. 
It  may  occur  in  paroxysms,  but  is  often  a  dry,  persistent,  croaking  coujrli. 
extremely  monotonous  and  un])leasant  to  hear.  Sir  Andrew  Clark  has  called 
attention  to  a  loud,  barking  cough  {ryttnhcx  hehettca)  occurring  about  the 
time  of  puberty,  chiefly  in  boys  belonging  to  neurotic  families.  The  attacks, 
which  last  about  a  minute,  recur  frequently. 

A  peculiar  form  of  hysterical  haemoptysis  may  be  very  deceptive  and  letd 
to  the  diagnosis  of  pulmonary  disorders.    The  spytum  is  a  pale-red  fluid,  not 
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Bo  bright  in  color  as  in  ordinary  haemoptysis,  and  on  settling  presents  a  red- 
dish-brown sediment.  It  contains  particles  of  food,  pavement  epithelium,  red 
corpuscles,  and  micrococci,  but  no  cylindrical  or  ciliated  epithelium.  It 
probably  comes  from  the  mouth  or  pharynx. 

Digestive  System, — Disturbed  or  depraved  appetite,  dyspepsia,  and  gastric 
pains  are  common  in  hysterical  patients.  The  patient  may  have  difficulty  in 
swallowing  the  food,  apparently  from  spasm  of  the  gullet.  There  are  instances 
in  which  the  food  seems  to  be  expelled  before  it  reaches  the  stomach.  In  other 
cases  there  is  incessant  gagging.  In  the  hysterical  vomiting  the  food  is  regur- 
gitated without  much  effort  and  without  nausea.  ■  This  feature  may  persist  for 
years  without  great  disturbance  of  nutrition.  The  most  striking  and  remark- 
able digestive  disturbance  in  hysteria  is  the  anorexia  nervosa  described  by  Sir 
William  Gull.  *'To  call  it  loss  of  appetite — anorexia — but  feebly  character- 
izes the  symptom.  It  is  rather  an  annihilation  of  appetite,  so  complete  that 
it  seems  in  some  cases  impossible  ever  to  eat  again.  Out  of  it  grows  an 
antagonism  to  food  which  results  at  last  and  in  its  worst  forms  in  spasm  on 
the  approach  of  food,  and  this  in  turn  gives  rise  to  some  of  those  remarkable 
cases  of  survival  for  long  periods  without  food"  (Mitchell).  There  arc  three 
special  features  in  anorexia  nervosa :  First,  and  most  important,  a  psychical 
state,  usually  depressant,  occasionally  excited  and  restless.  It  is  not  always 
hysterical.  Secondly,  stomach  symptoms,  loss  of  appetite,  regurgitation,  vom- 
iting, and  the  whole  series  of  phenomena  associated  with  nervous  dyspepsia. 
Thirdly,  emaciation,  which  reaches  a  grade  seen  only  in  cancer  and  dysentery. 
The  patient  iinally  takes  to  bed,  and  in  extreme  cases  lies  upon  one  side  with 
the  tliighs  and  legs  flexed,  and  contractures  may  occur.  Food  is  either  not 
taken  at  all  or  only  upon  urgent  compulsion.  The  skin  becomes  wasted,  dry, 
and  covered  witli  bran-like  scales.  No  food  may  be  taken  for  several  weeks  at 
a  time,  and  attempts  to  feed  may  be  followed  by  severe  spasms.  Altiiough  the 
c*ondition  looks  so  alarming,  these  cases,  when  removed  from  their  home  sur- 
roundings and  treated  by  Weir  Mitchell's  method,  sometimes  recover  in  a 
remarkable  way.  It  may  take  many  months  before  any  improvement  is  noted. 
Death,  however,  may  follow  with  extreme  emaciation.  In  a  fatal  case  under 
my  care  the  girl  weighed  only  49  pounds.    No  lesions  were  found  post  mortem. 

Hysterical  tympanites  is  a  common  feature,  caused  usually  by  tonic  con- 
traction of  the  diaphragm  and  retraction  of  the  other  abdominal  muscles.  It 
may  be  associated  with  the  condition  of  peristaltic  unrest  (Kussmaul).  Fre- 
quent discharges  of  faeces  may  be  due  to  disturbance  in  either  the  small  or 
large  bowel.  An  obstinate  form  of  diarrhoea  is  found  in  some  hysterical 
patients,  which  proves  very  intractable  and  is  associated  especially  with  the 
taking  of  food.  It  seems  an  aggravated  form  of  the  looseness  of  bowels  to 
which  so  many  nervous  people  are  subject  on  emotion  or  of  tliOi  tendency  which 
some  have  to  diarrhoea  immediately  after  eating.  An  entirely  dilferent  form 
is  that  produced  by  what  Jilitchell  calls  the  irritable  rectum,  in  which  scybala 
are  passed  frequently  during  the  day,  sometimes  with  great  violence.  Con- 
stipation is  more  frequent,  however,  and  may  be  due  to  a  loss  of  power  in  the 
muscles  of  the  bowel,  or  in  the  abdominal  muscles.  In  extreme  eases  the 
bowels  may  not  \h^  moved  for  two  or  three  weeks,  leading  to  great  accumula- 
tion of  faKfCs.  Other  disturbances  are  ano-spasni  or  intense  {)ain  in  the  rectum 
apart  from  any  fissure.     Hysterical  ileus  and  fiecal  vomiting  are  among  the 
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mo8t  remarkable  of  hysterical  phenomena.  Foil 
stipation,  tympanites,  vomitiu;;,  sometimes  ha?i 
grows  worse,  everytliing  taken  by  tlie  mouth  is 
fapcal  in  character,  even  seybala  are  brought  up,  i 
are  vomited.  The  8ymj)tom8  may  continue  for  \ 
side.  Laparotomy — even  thrice  in  one  patient — 
looking  condition  of  the  bowels  (Tarkes  Weber). 

Card'w'Vaacalar. — Hapid  action  of  the  heart  ^ 
or  without  the  subjective  sensaticm  of  pal])itati< 
distress.    A  slow  ])ulsc  is  less  fre(juent.     Pains 
angina.     Flushes  in  various  parts  are  among 
Sweating  may  occur,  or  the  seborrlicpa  nigrkaiu 
skill  of  the  eyelids. 

Among  the  more  remarkable  vaso-motor  phe; 
mata  or  ha»morrhagi'S  in  the  skin,  such  as  were 
of  Louise  Lateau.     \\\  many  cases  these  are  ur 
as  appears  credible,  such  bleeding  nuiy  exist  in  tli 
no  n^ason  to  doubt  its  occurrence  in  the  trance  < 

{(l)  Joint  Affections. — To  Sir  Benjamin  Br 
owe  the  recognition  of  these  extraordinary  mai 
haps  no  single  affection  has  brought  more  discr 
the  cases  are  very  refractory,  and  linally  fall  int 
faith-healer,  under  whose  touch  the  disease  ma; 
it  affects  the  knee  or  the  liip,  and  nuiy  follow  a 
usually  fixed,  sensitive,  an<l  swollen.  The  surfat 
the  local  temperature  is  increased.  To  the  t< 
movement  causes  great  ])ain.  In  j)rotractcd  cas( 
are  somewhat  wasted,  and  in  consc<]uence  it  h)ok 
nocturnal,  at  which  time  the  local  temperature  m 
as  a  rule,  neuromimetic  joints  yield  to  j)roper 
esting  instances  in  the  literature  in  wliich  orgji 
functional  disturbance. 

Intermittent  hydrarthrosis  nuiy  be  a  nmnifr 
in  the  knee  or  other  joints,  sometimes  with  trans 

(v)  Menial  i^i/fiiiitoms, — Mental  perversions 
hysterical  ])atients  and  not   much  dependence 
either  about  tiiemselves  or  about  otiiers.     A  mor 
lead  to  the  commission  of  all  sorts  of  bizarre  anc 

Hallucinations  ami  delirium  may  allernate  v 
aggravated  character.  1'here  is  an  interesting  C( 
of  as  the  f<tn{us  lii/slcricus.  lM>r  weeks  or  month 
entirely  oblivious  to  their  surroundings,  with  a 
that  of  delirium  tremens,  pnrtieularly  in  being  ; 
uni)leasnnt  ;inimals.  'i'he  nutritinn  may  be  mai 
very  he;i\y.  i'nul  breath.  Willi  st'clusion  an<l  cai 
within  tlirer  or  f««iir  months.  At  the  onset  of  i 
valeseeiiee  tin'  juiiii'Mts  musl  In-  incessantly  wa 
is  by  nn  means  uniommnn. 

Of  hvslerical   manifestatit)ns   in    the  hi;iher 


HYSTERIA  1103 

most  remarkable.  This  may  develop  spontaneously  without  any  eonvulsive 
seizure,  but  more  frequently  it  follows  hysteroid  attacks.  Catalepsy  may  be 
present,  a  condition* in  which  the  limbs  are'plastic  and  remain  in  any  position 
in  which  they  are  placed. 

(/)  The  Metabolism  in  Hysteria. — In  the  ordinary  forms  of  hysteria  the 
urine  does  not  show  quantitative  or  qualitative  changes,  but  in  the  severer 
types,  characterized  by  convulsions,  etc.,  there  are  important  modifications; 
reduction  in  the  urates  and  phosphates ;  the  ratio  of  the  earthy  to  the  alkaline 
phosphates,  normally  1:3,  is  1:2,  or  even  1:1.  The  urine  is  also  reduced  in 
amount. 

(g)  Self  inflicted  wounds,  more  particularly  burns,  are  sometimes  met 
with  in  hysterical  patients.  I  saw  at  the  Hotel  Dieu,  Paris,  the  remarkable 
condition  described  by  Dieulafoy  under  the  term  Pathomimia,  in  which  a 
young  woman  supposed  to  be  the  subject  of  a  severe  trophic  disorder  sub- 
mitted to  the  amputation  of  the  left  arm  before  the  confession  was  obtained 
that  the  lesions  were  self-inflicted !  It  is  to  be  borne  in  mind  that  in  Japan 
and  other  Eastern  countries  spontaneous  tears  occur  in  the  soft  parts,  usually 
of  the  legs — the  so-called  Kamitachi  disease,  believed  to  be  due  to  variations 
in  atmospheric  conditions,  particularly  during  thunderstorms. 

(h)  Hysterical  Fever, — In  hysteria  the  temperature,  as  a  rule,  is  normal. 
The  cases  with  fever  may  be  grouped  as  follows:  (1)  Instances  in  which  the 
fever  is  the  sole  manifestation.  These  are  rare,  but  I  have  seen  cases  in  which 
the  chronic  course,  the  retention  of  the  nutrition,  and  the  entirely  negative 
condition  of  the  organs  left  no  other  diagnosis  possible.  In  one  case  the 
patient  had  for  four  or  five  years  an  afternoon  rise  of  temperature,  reaching 
usually  to  102°  or  103°.  She  was  well  nourished  and  presented  no  pro- 
nounced hysterical  symptoms,  beyond  a  form  of  interrupted  sighing  respira- 
tion so  often  seen  in  hysteria.  There  was  a  marked  neurotic  history  on  one 
side  of  the  family. 

(2)  Cases  of  hysterical  fever  with  spurious  local  manifestations.  These 
are  very  troublesome  and  deceptive  cases.  The  patient  may  Ixj  suddenly  taken 
ill  with  pain  in  various  regions  and  elevation  of  temperature.  The  case  may 
simulate  meningitis.  There  may  be  pain  in  the  head,  vomiting,  contracted 
pupils,  and  retraction  of  the  neck — symptoms  which  may  persist  for  weeks — 
and  some  anomalous  manifestation  during  convalescence  may  alone  indicate 
to  the  physician  that  he  has  had  to  deal  with  a  case  of  hysteria,  and  has  not, 
as  he  perhaps  flattered  himself,  cured  a  case  of  meningitis.  Mary  Putnam 
Jacobi,  in  an  article  on  hysterical  fever,  mentions  a  case  in  the  service  of 
Cornil  which  was  admitted  with  dyspnoea,  slight  cyanosis,  and  a  temperature 
of  39°  C.  The  condition  proved  to  he  hysterical.  There  is  also  an  hysterical 
pseudo-phthisis  with  pain  in  the  chest,  slight  fever,  and  the  expectoration  of  a 
blood-stained  mucus.     The  cases  of  hysterical  j)eritonitis  may  also  show  fever. 

(3)  Ilysferical  Hyperpyrexia. — It  is  a  suggestive  fact  that  the  cases  of 
paradoxical  temperatures  reported  of  late  years,  in  which  the  thermometer  has 
registered  112°  to  120°  or  more,  have  been  in  women.  Fraud  has  been  prac- 
tised in  nearly  all  these  eases.   . 

Diagnosis. — IiKjuiry  into  the  occurrence  of  previous  manifestations  and 
the  mental  conditions  may  give  important  information.  These  <|uesti(ms,  as 
a  rule,  should  not  be  asked  the  mother,  who  of  all  others  is  least  likely  to  give 
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satisfactory  information  about  the  patient's  condition.  The  occurrenoe  of  the 
globus  hystericus,  of  emotional  attacks,  of  weeping  and  cn*ing  ig  aiwijt 
suggestive.  The  jwints  of  difference  between  the  convulsive  attacks  and  tnie 
epilepsy  were  referred  to  in  their  description,  and,  as  a  rule,  little  difficolu  ii 
experienced  in  distinguishing  between  the  two  conditions.  The  hystericil 
paralyses  are  very  variable  and  apt  to  be  associated  with  anesthesia.  The 
contractures  may  at  times  l)c  very  decej)tive,  but  the  occurrence  of  treii  of 
anaesthesia,  of  retraction  of  the  visual  field,  and  the  development  of  minor 
hysterical  manifestations  give  valuable  indications.  The  contractures  dinp- 
pear  under  full  anaesthesia.  Special  care  must  be  taken  not  to  confound  the 
spastic  paraplegia  of  hysteria  with  lateral  sclerosis. 

The  visceral  manifestations  arc  usually  recognized  without  much  diffinitj. 
The  practitioner  has  constantly  to  bear  in  mind  the  strong  tendency  in  hy^ 
terical  patients  to  practice  deception. 

Treatment. — The  prophylaxis  in  hysteria  may  Ix;  gathered  from  the  re- 
marks on  the  relation  of  education  to  the  disease.  The  successful  treatmem 
/of  hysteria  demands  qualities  possessed  by  few  physicians.  The  first  elemeBt 
is  a  due  appreciation  of  the  nature  of  the  disease  on  the  part  of  the  phjiidu 
1  and  friends.  It  is  pitiable  to  think  of  the  misery  which  has  been  inflicted  ao 
Vthese  unhappy  victims  by  the  harsh  and  unjust  treatment  which  has  resulted 
from  false  views  of  the  nature  of  the  trouble ;  on  the  other  hand,  worry  ind 
ill  health,  often  the  wrecking  of  mind,  body,  and  estate,  are  entailed  ipoa 
the  near  relatives  in  the  nursing  of  a  protracted  case  of  hysteria.  The  minor 
manifestations,  attacks  of  the  vapors,  the  crying  and  weeping  spells,  are  not 
of  much  moment  and  rarely  require  treatment  The  physical  condition  sboaU 
l>e  carefully  looked  into  and  the  mode  of  life  regulated  so  as  to  insure  errtCB 
and  order  in  everything.  A  congenial  occupation  offers  the  best  remedy  for 
many  of  these  manifestations.  Any  functional  disturbance  should  be  attended 
to  and  a  course  of  tonics  prescribed.  Special  attention  should  be  paid  to  the 
action  of  the  bowels. 

rsYCHOTHEKArY,  in  wliich  the  important  features  are  hypnosis,  sugges- 
tion, and  reeducation. 

Hypnosis. — Tlie  majority  of  hysterical  patients  can  be  hypnotized,  but  the 
general  opinion  now  of  those  who  know  most  on  the  subject  is  that  by  hyp 
nosis  alone  hysteria  is  rarely  cured.  Sometimes  a  brilliant  miracle  is  wrou^ 
in  the  case  of  hysterical  j)araj)legia  or  hemiplegia,  but  as  a  routine  treatncBt 
it  has  fallen  into  disfavor  even  in  France. 

t>uggcsiion. — Babinski  defines  suggestion  as  "the  action  by  which  one  en- 
deavors to  make  another  accept  or  realize  an  idea  which  is  manifestly  ■■- 
reasonable."  On  the  other  hand,  jwrsuasion  is  applied  wlion  the  ideas  m 
reasonable,  or  at  least  are  not  in  opposition  to  good  sense.  Most  writers,  how- 
ever, use  the  word  '^suggestion"  as  meaning  the  introduction  of  ment4d  associi- 
tions  and  modificati(ms  of  the  patient's  mental  state  leading  to  betterment.  In 
proper  hands  it  is  a  most  powerful  instrument,  particularly  when  the  patioit 
has  faith  in  the  person  who  makes  it.  After  a  careful  and  sympathHic  ei- 
aniination  and  testing  the  electrical  reactions  of  the  muscles  of  a  jiaralrvd 
limb  the  suggestion  to  the  hysteric,  "Now  I  think  you  will  l)e  able  to  move  it" 
may  be  all-sullicient.  A  strong,  imperative  command  may  sometimes  havf  llif 
same  effect 
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Reeducation. — In  both  hysteria  and  neurasthenia  this  should  he  the  aim  of  \ 
all  reasonable  practice,  but  we  must  remember  it  is  not  always  feasible :  some    , 
of  our  patients  would  have  to  be  rebuilt  from  the  blastoderm.    With  patience  J 
and  method  much  may  be  done,  and  the  special  merit  of  Weir  Mitchell's  work 
and  of  his  system  (which  is  not  simply  a  rest  cure,  as  many  suppose)  is  that 
it  is  an  elaborate  plan  of  reeducation.     The  essentials  are  that  the  patient 
should  be  isolated  from  his  friends  and  under  the  charge  of  an  intelligent 
nurse.     The  physical  condition  is  carefully  studied  and  a  rigid  daily  regime 
carried  out:    A  milk  diet  of  three  to  four  quarts  daily,  rising  to  five  or  six, 
varying  the  food  as  the  patient  improves,  and  as  the  weight  increases.     This 
may  be  followed  by  a  rapid  gain  in  weight  and  the  disappc»arance  of  all  the 
unpleasant  abdominal  symptoms.     Massage,  hydrotherapy,  and  electricity  are 
brought  in  as  adjuncts,  but  very  much  depends  upon  tlic  tact,  patience,  and, 
above  all,  the  personality  of  the  physician;  the  man  counts  more  than  the'\ 
method.    The  mental  condition  has  to  be  carefully  studied  and  the  patient's/ 
attitude  toward  life  influenced  by  specially  selected  literature,  careful  con- 
versation, and  the  suggestion  of  topics  for  thought. 

The  Analytical  on  CATnARTic  Method. — Introduced  by  Breuer  and 
extended  by  Freud,  it  is  in  reality  the  old  method  of  the  confessional,  in  which 
the  sinner  poured  out  his  soul  in  the  sympathetic  ear  of  the  priest.  It  is  a 
difficult  procedure,  not  for  all  to  attempt,  exhausting  alike  to  patient  and 
doctor,  and,  when  thoroughly  carried  out,  time  consuming.  In  the  hands  of 
those  who  have  practised  it,  very  good  results  have  been  obtained,  particularly 
in  young  and  carefully  selected  cases.  The  following  statement  of  the 
method  I  take  from  Jelliffe  ("System  of  Medicine,"  Vol.  VII,  page  86G) : 

"His  (Freud's)  general  procedure  is  to  place  the  patient  in  a  recumbent 
position,  the  physician  sitting  behind  the  patient's  head  at  the  end  of  the 
lounge.  The  physician  thus  remains  practically  out  of  sight  of  the  patient, 
who  is  then  asked  to  give  a  detailed  account  of  his  troubles,  and  to  say  every- 
thing that  comes  to  the  mind  irrespective  of  its  seeming  logic  or  sense,  and 
apart  from  disturbing,  mortifying,  or  unnice  suggestions.  In  all  such  his- 
tories gaps  are  inevitable.  These  the  patient  is  urged  to  fill  in  by  thinking 
closely  of  the  attendant  circumstances,  speaking  aloud  all  of  the  flitting 
thoughts  that  pass  during  this  search  (*free  association').  All  the  thoughts 
are  requested  to  be  uttered,  notwithstanding  their  disagreeable  nature.  The 
patient  must  exercise  no  critique  and  remain  passive.  It  will  be  found  that 
the  disagreeable  thoughts  are  pushed  back  with  the  greatest  resistance.  This 
is  made  all  the  more  striking  since  the  hysterical  reaction,  i.  e.,  the  symptom, 
is  the  symbolic  expression  of  the  realization  of  a  repressed  wish  and  gives  the 
patient  some  gratification.  A  great  effort  is  made  to  retain  the  symptom, 
especially  as  its  origin  is  not  really  perceived,  and  since  it  represents,  in 
symbol,  the  individual's  former  conscious  strivings.  In  pjjycho-amilysis  one 
attempts  to  overcome  all  of  these  resistances,  and  by  a  series  of  judicious  and 
tactful  probings  reconduct  into  the  patient's  consciousness  the  hidden  thoughts 
which  underlie  these  symj)tom8.  Ever}''  symptom  has  some  meaning;  l)ehind  it 
there  lies  some  associated  nu^chanism,  the  origin  of  wliich  the  patient  unc(m- 
sciously  or  partly  ccmsciously  represses.  In  tlie  psycho-neurotic  symbol  may 
be  read  the  cryptic  expression  of  the  original  thought  driven  back  and  hidden. 

"To  slowly  analyze  and  pick  a|)art  the  mechanism  is  the  olgect  of  the  ana- 
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lytical  method.  One  needs  not  only  speeial  ta 
siihtleticfl  of  the  mental  life  of  some  individual 
of  interpretation.  Every  act,  every  8ymlK)lic 
speech,  mannerism,  needs  to  be  carefully  nott 
Freud  lays  particular  emphasis  on  the  analys 
that  in  the  dream  the  subconscious,  or  the  *rep 
reveal  itself.  Hence  a  careful  reading  of  Frei 
of  the  grmtest  value  in  this  study,  also  his  ' 
Life/  In  his  work  on  dreams  he  has  developed 
along  whieli  his  mind  has  traveled  in  the  j)syo 

*'\t  is  of  the  utmost  importance  to  trace  I: 
strikinfr  emoticmal  influences  that  have  come 
the  hysterical  reaction  consists  in  a  perverted 
j)erienccs.  As  is  known,  the  blurring,  or  loss 
affect,  in  short — is  due  to  a  number  of  factors 
the  commonest  type  of  a  corrective  adaptation 
with  special  ease  if  the  enu)tionjil  stress  has  e 
however,  is  only  a  secondary  phenomenon,  an( 
the  immediate  reaction  has  l)eeu  an  adecpiate  c 
express  themselves  as  tears,  as  anger,  as  ini] 
reactions  tlie  effect  is  discharged.  In  every-dav 
one's  feelings.  If,  however,  the  reacti(m  is 
united  to  the  memory  of  the  experience,  and  ai 
a  rather  broad  simile,  a  psychic  boil,  results,  ^ 
by  discharge,  or  by  other  means.  Freud  uses  t 
to  signify  the  aderpiate  reaction,  or  discharge  o 
complexes.  'I'alking  the  whole  thing  over,  gi 
confessions  are  well-known  abreactions. 

'Mn  hysteria  certain  of  these  complexes  renu 
reacted  too  promptly,  nor  is  their  unpleasant 
blurring  j)roeess  of  forgetting,  although  it  is  cl 
of  view  that  the  actual  experience  which  givfs 
and  the  caus(»  of  the  affect  disturbance  which  1 
be  into  j)hysical  signs,  remains  a])parently  unk 
be  dug  out  by  psycho-analysis,  and  when  onee  ^ 
and  the  ])atient  Ijecomes  cured.'' 

IIydkotukkai'V  is  of  great  value,  especia 
various  douclies.  (Jeneral  tonics,  such  as  ars< 
especially  if  the  jKitients  are  nerv<uis  and  ana'ii 
caied.  Occasionally  bromides  may  be  necessary 
ness  all  ])ossible  mrasures  shnnld  be  resorte<l 
drugs.    1'he  wet  pack  given  hot  or  culd  at  nigh 

X.    NEXTRASTHE] 

{Psjfrhn.<:ilinn(i) 


Definition. — A  condition  of  weakness  or  e\l 
giving  rise  U)  various  forms  of  mental  an<l  1mm 
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The  term,  an  old  one,  but  first  popularized  by  Beard,  covers  an  ill-defined, 
motley  group  of  symptoms,  which  may  be  either  general  and  the  expression 
of  derangement  of  the  entire  system,  or  local,  limited  to  certain  organs;  hence, 
the  terms  cerebral,  spinal,  cardiac,  and  gastric  neurasthenia. 

Etiology. — The  causes  may  be  grouped  as  hereditary  and  acquired. 

(a)  Hereditary. — We  do  not  all  start  in  life  with  the  same  amount  of 
nerve  capital.  Parents  who  have  led  irrational  lives,  indulging  in  excesses  of 
various  kinds,  or  who  have  been  the  subjects  of  nervous  complaints  or  of  men- 
tal trouble,  may  transmit  to  their  children  an  organization  which  is  defective 
IQ  what,  for  want  of  a  better  term,  we  must  call  "nerve  force."  Such  indi- 
viduals start  handicapped  with  a  neuropathic  predisposition,  and  furnish  a 
considerable  proportion  of  our  neurasthenic  patients.  As  van  Gieson  sonor- 
ously puts  it,  "the  potential  energies  of  the  higher  constellations  of  their 
association  centres  have  been  squandered  by  their  ancestors."  So  long  as 
these  individuals  are  content  to  transact  a  moderate  business  with  their  life 
capital,  all  may  go  well,  but  there  is  no  reserve,  and  in  the  exigencies  of  mod- 
em life  these  small  capitalists  go  under  and  come  to  us  as  bankruj)t8. 

(b)  Acquired. — The  functions,  though  perverted  most  readily 'in  persons 
who  have  inherited  a  feeble  organization,  may  also  be  damaged  in  persons  with 
no  neuropathic  predisposition  by  exercise  which  is  excessive  in  proportion  to 
the  strength — i.  e.,  l)y  strain.  The  cares  and  anxieties  attendant  upon  the 
gaining  of  a  livelihood  may  be  borne  without  distress,  but  in  many  i)ersons  tlie 
strain  becomes  excessive  and  is  first  manifested  as  worry.  The  individual  loses 
the  distinction  betwc»en  essentials  and  non-essentials,  trifles  cause  annoyance, 
and  the  entire  organism  reacts  with  unnecessary  readiness  to  slight  stimuli, 
and  is  in  a  state  which  the  older  writers  called  irritable  weakness.  If  such 
a  condition  be  taken  early  and  the  patient  given  rest,  the  balance  is  quickly 
restored.  In  this  group  may  be  j)laced  a  large  proportion  of  the  neurasthenia 
which  we  see  among  business  men,  teachers,  and  journalists.  Neurasthenia 
may  follow  the  infectious  diseases,  particularly  influenza,  tyj)hoid  fever,  and 
syphilis.  The  abuse  of  certain  drugs,  alcohol,  tobacco,  morphine  may  lead  to 
a  high  grade  of  neurasthenia,  though  the  drug  habit  is  more  often  a  result 
rather  than  a  cause  of  the  neurasthenia. 

(c)  Sexual  Causes. — rndoubtedly  the  j)art  played  in  the  ])roduction  of 
hysteria  and  allied  neuroses  by  sexual  factors  is  of  the  first  importance.  As 
already  stated,  Freud  regards  sexual  trauma  as  tlie  basis  of  hysteria,  an<l  he 
also  regards  neurasthenia  as  largely  a  product  of  disturbance  in  the  sexual 
pphere.  For  him  and  his  school  the  sexual  impulses  furnish  the  basis  of  the 
psychoncu roses,  depressed  as  they  have  to  be  in  so  many  in  our  modern 
civilization,  without  normal  outlet,  the  thought  formations,  retained  in  the 
unconscious  state,  express  themselves  by  means  of  somatic  phenomena — the 
objective  features  of  hysteria  and  neurasthenia.  Chcrchez  la  fnnrne  is  a  safe 
rule  in  investigating  a  neurotic  case.  Freud  may  have  richlen  his  hobby  too 
hard,  particularly  in  the  insistence  upon  the  importance  of  infantile  sexuality, 
but  in  recognizing  the  role  of  the  younger  Aphrodite  in  the  lives  of  men  and 
women  he  has  but  followed  the  gn»at  master,  Plato,  who  saw,  while  he  de- 
plored, the  havoc  wrought  by  her  universal  iloniinanee.  / 

The  traumatic  forms,  especially  those  following  upon  railway  accidents, 
will  be  separately  considered. 
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Sjrmptoms. — These  are  extremely  varied,  and  may  be  general  or  localizeil; 
more  often  a  combination  of  both.  The  api)earanee  of  the  {mtient  i?  ^u^ 
geetive,  sometimes  characteristic,  but  difficult  to  describe.  ImiK)rtant  informa- 
tion can  be  gained  by  the  physician  if  he  observes  the  patient  eloiiely  Mi  he 
enters  the  room — the  way  he  is  clothed,  the  manner  in  which  he  holdg  hi«  bo^lv, 
his  facial  expression,  and  the  humor  which  he  is  in.  Loss  of  weight  and  slight 
anaemia  may  be  present.  The  physical  debility  may  reach  a  high  grade  and 
the  i)atient  may  be  confined  to  bed.  Mentally  the  jmtients  are  usually  l»iw- 
spirited  and  despondent ;  women  are  frequently  emotional. 

The  local  symptoms  may  dominate  the  situation,  and  there  have  accv^^^ 
ingly  been  described  a  whole  scries  of  types  of  the  disease — cerebral,  ftpiiul. 
cardio-vascular,  gastric,  and  sexual.  In  all  forms  there  is  a  striking  lack  of 
accordance  between  the  symptoms  of  which  the  patient  complains  and  the 
objective  changes  discoverabk  by  the  physician.  In  nearly  every  clinical  type 
of  the  disease  the  predominant  symptoms  are  referable  to  pathologiral  seni!*- 
tions  and  the  psychic  effects  of  these.  Im])erfect  sleep  is  also  complained  of 
by  a  majority  of  patients,  or,  if  not  complained  of,  is  found  to  exist  on  inquin-. 

In  the  cerebral  or  psychic  form  the  symptoms  are  chiefly  connected  with 
an  inability  to  perform  the  ordinary  mental  work.  Thus,  a  n>w  of  fignn^ 
can  not  be  correctly  added,  the  dictation  or  the  writing  of  a  few  letters  is  a 
source  of  the  greatest  worry,  the  transaction  of  petty  details  in  businesid  i*  a 
painful  effort,  and  there  is  loss  of  power  of  fixed  attention.  With  this  condi- 
tion there  may  be  no  headache,  the  appi^tite  may  l)e  goo<l,  and  the  patient 
may  sleep  well.  As  a  rule,  however,  there  are  sensations  of  fulness  and  weijrht 
or  flushes,  if  not  actual  headache.  Sleeplessness  is  a  frequent  concomitant  of 
the  cerebral  form,  and  may  be  the  first  manifestation.  Some  of  t]ie:5e  {tationu 
are  good-tempered  and  cheerful,  but  a  majority  are  moody,  irritalde,  aud 
depressed. 

Hyi)eraP8thesia,  especially  to  sensations  of  pain,  is  one  of  the  main  charac- 
teristics of  almost  all  neurasthenic  individuals.  The  sensations  are  nearly 
always  referred  to  some  special  region  of  the  body — the  skin,  eye  muscles,  the 
joints,  the  blood-vessels,  or  the  viscera.  It  is  frequently  possible  to  localize 
/a  number  of  points  painful  to  pressure  (Valleix's  points).  In  some  paiient?* 
there  is  marked  vertigo,  occasionally  even  resembling  that  of  ^Ienif•^l•*^ 
V  disease. 

If  such  pathological  sensations  continue  for  a  long  time  the  mood  and 
character  of  tlie  patient  gradually  alter.  The  so-called  ''irritable  humor" 
develoj)s.  Many  obnoxiously  egoistic  individuals  met  with  in  daily  life  an-  in 
reality  examples  of  psychic  neurasthenia.  Everything  is  complained  of.  The 
patient  demands  the  greatest  considcTation  for  his  condition ;  he  feels  that  he 
has  been  deeply  insulted  if  his  desires  are  not  always  immediately  granti»«l 
He  may  at  the  same  time  have  but  little  consideration  for  others.  Inditxl,  in 
the  severer  forms  of  the  disease  he  may  show  a  malicious  pleasure  in  attempt- 
ing to  make  people  who  seem  happier  than  himself  uncom  fort  aide.  Such 
patients  complain  frecpiently  that  they  are  ''misunderstood"  by  their  fellow?. 

In  many  cases  the  so-called  "anxiety  conditions"  gradually  come  on;  one 
scarcely  ever  sees  a  case  of  advanced  neurasthenia  without  the  existemv  ^'f 
some  form  of  "anxiety."  In  the  simpler  forms  of  anxiety  (nosophobi<')  then- 
may  be  only  a  fear  of  impending  insanity  or  of  approaching  death  or  of  afw- 
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"plexT.  More  frrqiirntly  1lir  aiixrotis  fiTliri;^  jsj  Iticjilized  Fomnwlinre  in  tho  liody 
— in  the  prapcorilinl  ret^ion^  in  \hv  ht  sul,  in  (lie  abdomen,  in  Ihc  tiiurax,  i»r  more 
rarely  in  the  extremities. 

In  ^omv  enses  ilie  nnxiety  licconie'^  intcnjie  and  llie  putients  arc  n:^tless,  and 
fleelare  dual  they  do  not  know  whsit  to  do  with  thenis^elves.  They  may  throw 
theniiielves  npon  a  lied,  eryin^j  and  eoniphilning,  and  niakin;^  eonvnlsive  move- 
nients  with  tlie  hands  and  feet.  Suicidul  tendeneies  are  not  nneommon  in 
eijch  ca^es,  and  the  patients  may  in  desperation  actnally  take  their  own  lives. 

Inveluntary  mental  aetivity  may  he  very  tronldefonie;  the  patient  eom- 
plains  that  when  he  is  overtired  thouglits  which  he  cannot  stop  or  control 
run  throngh  hh  head  with  lightning-like  rapidity.  In  other  cases  there  is 
nutrkcd  absence  of  ideas,  tho  indfviduars  mind  heinff  bo  filled  np  owinf^  to 
\]ir  nverexeitaiiility  of  latent  men>ofy  jiictnrcs  that  he  is  nnahle  to  form  the 
proper  associations  for  ideas  ealled  np  hy  external  stimuli.  Sometimes  a 
patient  eompiains  that  a  definite  word,  a  name,  a  numlH-r,  a  niehxiy,  or  a  M>ng 
kee|)S  ninnrng  in  his  head  in  spite  of  all  he  can  do  to  nholish  it. 

In  the  severer  caj^Ci?  the  so-ciilled  **phohinH''  are  eornnion.  The  most  fre- 
fjiient  form  perhaps  is  afjomphubui,  in  which  patients  iht*  moment  they  come 
intn  an  oj>en  space  arc  oppressed  by  an  exaggeraicd  feeling  of  anxiciy.  They 
geem  **fri*;htened  to  ^leath;'  and  commence  to  trcnd>Ie  all  over;  they  complain 
of  compression  of  Ihe  thorax  ami  palpHalton  of  the  heart.  They  may  hreak 
intfj  profuse  pcrspirnlion  and  assert  that  they  feel  as  thini;zh  chained  to  the 
ground  or  that  they  can  not  move  a  sfep.  H  is  remarkable  that  in  fl<nne  such 
cases  the  o^>en  space  can  be  crossed  if  the  individual  he  atrompanie^l  by  some 
one,  even  by  a  child,  or  if  he  carry  a  stick  or  an  nmiirclla!  Other  ]it^oplc  are 
afraid  to  be  left  alone  (monopliobia),  esjiecially  in  a  closed  compartruent 
(claustropliobia), 

T!ie  fear  of  people  and  of  society  is  kn^nvn  as  anthro[Hiphohia»  A  whole 
eeries  of  other  ])hol»ias  have  been  descrihcd — luitrtpbobia,  or  the  fear  that  high 
things  will  fall;  patlio]>hohta,  or  fear  of  disease;  sidercHlromopholjiji,  or  fear 
of  a  railway  journey;  sidcrophobia  or  astropholiia,  fear  of  thunder  and  light- 
ning. Occasitmally  we  meet  with  individuals  who  are  afraid  of  ever}i:hing  and 
every  one — victims  of  the  so-called  pantophobia. 

The  sprvlal  s^nsrs  may  be  disturbed,  particularly  vision.  An  aching  or 
weariness  of  the  eyeballs  after  reading  a  few  ndrndes  m*  (lasftts  of  light  are 
common  symptoms.  The  "irritable  eye/*  the  so-called  ncrvoas  nr  neurasthenic 
asthenopia,  is  familiar  to  every  family  physician. 

There  may  k'  acoustic  diaturhances — hyperalgesia  and  even  true  hyper- 
acnsia. 

Ono  of  the  most  common  of  all  tlie  symptoms  of  neurasthenia  is  the  pffs- 
sure  in  the  haid  complained  of  by  these  patients.  This  symptom^  variously  de- 
gcribed,  may  be  diffuse,  but  is  more  frequently  referred  to  some  one  region — 
frontal,  temporal,  jiarictab  or  oceipitah 

When  ihc  spinti I  si/mptoms  predominate — spinal  irritation  or  spinal  neuras- 
thenia— in  addition  to  many  (»f  the  features  just  menlioneih  the  patients  coni- 
phiin  of  weariness  on  the  least  exertion,  of  weakness,  pain  in  the  hack,  inter- 
costal neuralgiform  pains,  and  of  aeliing  pains  in  the  legs.  There  may  be 
Bpois  of  local  tenderness  on  the  spine.  The  rachialgia  may  he  sjxmt^neous, 
or  may  be  noticed  only  on  pressnre  or  movement.     (X^easionally  there  may  be 
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disturbances  of  sensation,  particularly  a  feeling  of  numbness  and  tingling,  and 
the  reflexes  may  be  increased.  Visceral  neuralgias,  especially  in  connection 
with  the  genital  organs,  are  frequently  met  with.  The  aching  pain  in  the 
back  or  in  the  back  of  the  neck  is  the  most  constant  complaint  in  the^  ca^e*. 
In  women  it  is  often  impossible  to  say  whether  this  condition  is  one  of  neuras- 
thenia or  hysteria.  It  is  in  these  cases  that  the  disturbances  of  muscular 
activity  are  most  pronounced,  and  in  the  French  writings  amyosthenia  particu- 
larly plays  an  important  role.  The  symptoms  may  be  irritative  or  paretic,  or 
a  combination  of  both.  Disturbances  of  coordination  are  not  uncommun  in 
the  severer  forms.  These  are  particularly  prone  to  involve  the  associate*! 
movements  of  the  eye  muscles,  leading  to  asthenopic  lack  of  accommodatiun. 
Drooping  of  one  eyelid  is  very  common,  probably  owing  to  insuflicient  inner- 
vation on  the  part  of  the  sympathetic  rather  than  to  paresis  of  the  oculo- 
motor nerve.  Occasionally  Romberg's^  symptom  may  be  present,  and  the  pa- 
tient, or  even  his  physician,  may  fear  a  beginning  tabes.  More  rarely  tliere 
is  disturbance  of  such  finely  coordinated  acts  as  writing  and  articulation,  J»i 
unlike  those  seen  at  the  onset  of  general  paresis.  Such  symptoms  are  always 
alarming,  and  the  greatest  care  must  be  taken  in  establishing  a  diagnosis. 
That  they  may  be  the  symptoms  of  pure  neurasthenia,  however,  can  no  longer 
be  doubted. 

The  reflexes  in  neurasthenia  are  usually  increased,  the  deep  reflexes  espe- 
cially never  being  absent.  The  condition  of  the  suj)eriicial  reflexes  is  less  in- 
stant, though  these,  too,  are  usually  increased.  The  pupils  are  often  dilated, 
and  the  reflexes  are  usually  normal.  There  may  be  inequality  of  the  pupils 
in  neurasthenia.  Errors  in  refraction  are  common,  the  correction  of  which 
may  give  great  relief. 

In  another  type  of  cases  the  muscular  weakness  is  extreme,  and  may  go  on 
even  to  complete  motor  helj)lessiiess.  Very  thorough  examination  is  neix»>sar) 
before  deciding  as  to  the  nature  of  the  affection,  since  in  some  instances  seriou* 
mistakes  have  been  made.  Here  belong  the  atrrmia  of  Xcftel,  the  ak'tneiia 
ahfcra  of  ]\lol)ius,  and  the  neurasthenic  form  of  asUi^ia  abasia  described  by 
Binswangfr. 

In  ()tlK'r  cases  tlie  curd'w-vascuhir  symptoms  are  the  most  distressing,  and 
may  occur  with  only  slight  disturbance  of  the  cerebro-spinal  functions,  tiiough 
tlie  conditions  are  nearly  always  combined.  Palpitation  of  the  heart,  irregular 
and  very  ra])id  ad  ion  (neurasthenic  tachycardia),  and  pains  and  oppn.»ssive 
feelings  in  tlie  cardiac  region  are  the  most  common  symptoms.  The  slightest 
excitement  may  be  followed  by  increased  action  of  the  heart,  sometimes  asso- 
ciated with  sensations  of  dizziness  and  anxiety,  and  the  patients  fre<|uently 
have  the  idea  that  they  sutler  from  serious  disease  of  this  organ.  Attacks  «>f 
pseudo-angina  may  occur. 

Vaso-nioior  disturhanrcs  constitute  a  special  feature  of  many  cases.  Flu^hes 
of  lieat,  es|)ecially  in  the  head,  and  transient  hypenemia  of  the  skin  uiav  k 
very  distressing  symptoms.  J'rofuse  sweating  may  occur,  either  local  or  gen- 
eral, and  sometimes  nocturnal.  The  pulse  may  show  interesting  featur»'>. 
owing  to  tlie  extreme  relaxation  of  the  peripheral  arterioles.  The  arterial 
th robbing  may  he  everywhere  visible,  almost  as  much  as  in  aortic  insufficirnov. 
The  pulse,  too,  may  under  these  circumstances  have  a  somewhat  water-hammer 
quality.    The  capillary  pulse  may  be  seen  in  the  nails,  on  the  lips,  or  on  the 
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^forehead^  and  I  have  on  several  occasions 

Ruck  of  the  hand.    A  characteristic  symptom 

hortiL     This  "preternatural  pulsation  in  the 

alls  it,  may  be  extremely  forcible  and  suggest 

irism.     The  subjective  sensations  associated 

at,  particularly  when  the  stomach  is  empty. 

sometimes  in  men,  the  peripheral  blood-vessels 

^^        .  — ^^       '  tii's  are  cold,  the  nose  is  red  or  blue,  and  the  face 

|^M^^4r^^^^         ^K     Thosnc  patients  feel  much  more  comfortable  when 

■i^B^4(|r^^^#     ^^m^'  ditilcndtd,  and  resort  to  various  means  to  favor  this 

"^      "  *  liin^,  u^c  of  diffusihle  stimulants). 

fros  of  ijastro-inksiinal  neurasthenia  have  been  dealt  with 
fc^^^jlZ^N^  ^^Mi  norvoua  dyspepsia.  The  connection  of  these  cases  with 
^H|^^J  ^Hitomiu'lu  floating  kidney,  and  the  condition  which  Glenard 
^HP^^#        ^K  Ims  already  bc^eii  nientioned. 

H^^^^  jmmihema  is  a  eoiulition  in  which  there  is  an  irritable  weakness 

"^  ^^  ^organs  manifested  by  nocturnal  emissions,  unusual  depression 

irse,  and  often  by  a  dii^tressing  dread  of  impotence.    The  mental 

thei^  patients  i^a  most  pitiable,  and  they  fall  an  easy  prey  to 

charlatans  of  all  kinds.     In  males  those  symptoms  are  frequently 

Iseascd  conditions  in  tfa^  deep  urethra,  especially  of  the  verumontanum, 

bstate. 

[»nimtorrhQ?a  is  the  buglx^ar  of  the  majority.     They  complain  of  con- 
lo#ses,  usually  without  ntfoinpanying  pleasurable  sensations.     After 
Qstion  or  micturition  there  may  be  seminal  discharges.     Microscopic  ex- 
aation  gonietiiiies  reveals  the  presence  of  spermatozoa.     Actual  nervous 
ipotence  ig  not  uncommon.     The  '^painful  testicle"  is  a  well-known  neuras- 
thenic phenomenon.     In  the  Bcvcrer  cases,  especially  those  bearing  the  stig- 
mata of  degeneration,  there  may  l»e  evidence  of  sexual  perversion. 

In  females  it  is  common  to  find  a  tender  ovary,  and  painful  or  irregular 
menstruation. 

In  all  forms  of  neurasthenia  the  condition  of  the  urine  is  important. 
Many  cases  are  complicated  with  the  symptoms  of  the  condition  known  as 
lithspmia,  and  so  marked  may  this  be  that  some  have  indeed  made  a  special 
form  of  lithsemic  neurasthenia.  Polyuria  may  be  i)resent,  but  is  more  com- 
mon in  hysteria.  With  disturbed  digestion  the  urates  and  oxalates  may  be 
in  excess. 

Diagnosis. — Psyvluisthenia, — Under  this  term  Janet  would  separate  from 
neurasthenia  the  cases  characterized  by  mental,  emotional,  and  physical  dis- 
turbances, imperative  ideas,  phobias  of  all  sorts,  doubts,  enfeebled  will,  uncon- 
trollable movements,  and  many  of  the  borderland  features  of  the  insanity  of 
young  persons.  It  is  really  an  inherited  psychcmeurosis,  while  neurasthenia 
ia  usually  acquired.  Obsessions  of  all  sorts  characterizt;  the  condition  and 
there  may  be  a  fwling  of  unreality  and  even  of  loss  of  personality.  How  com- 
plicated the  condition  nuiy  be  is  shown  from  the  following  varieties  distin- 
guished by  Janet:  (1)  The  doubter,  in  whom  obsessive  ideas  are  not  very 
precise,  more  of  the  nature  of  a  general  indication  rather  than  a  specific  idea, 
Buch  as  a  craze  for  research,  for  explanation,  for  computing.  (2)  The  sera- 
puUnu,  whose  obsessions  are  of  a  moral  nature.    Their  manias  are  of  literal- 
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ness  of  filatcmpnt,  of  cxad  triilli,  of  conjuration,  at  rt'iMriiu  ^^i^  .i  ttnrn 
etf.    (.1)  The  crimituth  wIkjh.^  nligi^j^tve  iilf^as  are  of  lioiniL-iilf,  t1i*>ft,  iwl  < 
overt  acts.     TJie  iinpulsivu  idea  is  strcin;<c»r  in  this  tlij^in  in  the 
(4)  Tlie  inebriates,  dipsonmniiic,  morphinoinaniac,  etc.,  in  wlu).,.  .-,.   , 
v^rems  to  be  least  resistible,     (5)    The  fjfnesiraUif  perveried,     (6)  /MtiMV  I 
p.stjrhmth('nia.  a  condiliuii  in  wliicb  a  deiirious  state  of  mind  CNxiifft, ouneeM 
wilb  tlK^  ol^^t'jisioii. 

The  anxiety  eomHtions  and  variouB  phobias,  as  well  as  the 
ties  of  tic  and  the  occupation  neuroR*s  wlien  they  aceompanv   umr 
are  repirded  as  tt^rnpricuUnnf4  deiMr^ndent  in  the  majorily  of  iBEtincat 
faulty  bored ity. 

Neurasthenia  is  a  disease  above  all  others  wliich  has  to  be  JtairDf^'*^  fr^^ ' 
tlie  subjeetive  statements  of  the  patient,  ami  fnini  an  obBervatHm  of 
behavior  rather  than  from  the  physical  exaniination.     T'         '  ^ <«ioal  tLuaiZft^  J 
tioji  is  of  the  highest  iriiportaniH'  in  excluding  <ithcr  di-  kelr  Iftlif  ^| 

founded  with  it.     That  somatic  changer?  weur  and  that  phvsic-nl  i!t^;mtm 
to  be  made  out  is  very  true,  hut  there  is  nothing  typical  or  patti(*giMniiaiii 
Ihese  objective  ehaoties. 

Tlu'  hypochondriac  dilTtMs  fnnn  the  neurasthenic  in  the  ex<*e?fi' 
dit^tortii>u  of  the  piinmlufrital  t^cin^ationa  to  which  lie  is  subpA-t.  ! 
victim  of  actual  delusions  regarding  Ids  condition. 

The  confusion  of  neurasthenia  with  hysteria  is  still  m.jr  fr-, 
women  especially  a  dta^^qiosis  of  hysteria  is  often  matlc  wh*  ri  in  r-. 
condition  is  one  of  neurastheina.  In  the  absencH?  of  hysterical  panajS9Hi,«t] 
crises,  and  of  those  marked  euiotittnal  and  intellectual  eharacteriftiM  ol  t 
hysterical  individual  the  diacrnosis  of  hysteria  shonld  not  be  made.  Of  < 
in  many  of  the  cases  of  hysteria  <1efinttc  hysterical  stigmata  (hvsterical] 
ses,  convulsions,  coutractnres,  ansrslhesias,  alterations  in  the  vi^aal  firid,llt)| 
are  present,  and  the  diagufjsis  is  not  diflicult. 

Epilepsy   is   not  likely   to  be  confounded  with   nenrasthefiia  if  thcw 
dctinite  epiU'ptie  attacks,  luit  the  c^ses  of  peili  mat  may  be  paxdioj^. 

The  onset  of  exophfhahnic  goitre  may  be  mistaken  for  neuraathi 
ciall}^  if  there  he  no  exophthahuos  at  the  beginning.     I'he  euiotioiial ' 
ances  and  thr  irritability  of  tfie  heart  may  mislead  the  phy^ictaii.     Il  | 
nouneed  cases  of  nervous  prosi  ration  the  differential  dingnoeis  from  the  i 
psychoses  may  he  extreuudy  dit!ieuU. 

The  two  forms  of  organic  disease  of  thr*  nervous  system  wiHi  uhirh  BfiJ»*| 
thenia  is  uuist  likely  to  l)e  confounded  are  tah<*s  and  gi*ueral  purr^ii^  TWJ 
gymptonis  of  the  spinal  form  of  neurasthenia  nmy  resemble  tliose  of  tl«?  f'X 
disease,  while  the  symptoms  of  the  psychic  or  cerebral  form  of  Besraftisiii ] 
may  be  M^ry  similar  to  those  of  general  paresis.  The  dia^iii»(ri&,  a^  •  w^J 
presents  no  difliculty  if  the  physician  be  careful  to  make  a  tborr>ci|i^ 
examination.  It  is  only  the  su|K*rficial  study  of  a  case  that  ig  likelf  l©Mj 
one  astray.  In  tabes  especially  a  consideration  of  tlie  sensory  dis^uHiWir*^^' 
the  deep  retiexes,  and  of  the  pupillary  findings  will  always  e^taldmh  tlir  1 
ence  or  absence  of  the  disease.  In  general  paresis  there  is  goiiietiiuei  i 
difficulty.  The  onset  of  general  paresis  is  often  eharacteri«ed  by  the  epi 
anee  of  symptoms  quite  like  those  of  ordinary  neurastlienta^  and  the  bn^  i 
physician  may  entirely  overlook  the  grave  nature  of  the  malady.    tVa^j 
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take  in  the  other  direction  is,  liowever,  perhaps  just  as  common.    A  physicianX 
who  once  or  twice  has  seen  a  case  of  general  paresis  arise  out  of  what  appeared  \ 
to  be  one  of  pronounced  neurasthenia  is  too  prone  afterward  to  suspect  every   \ 
neurasthenic  to  be  developing  the  malign  affection.    The  most  marked  symp-    I 
toms,  however,  of  psychic  exhaustion  do  not  justify  a  diagnosis  of  general     I    ^ 
paresis  even  when  the  history  is  suspicious,  unless  along  with  it  there  is  a    / 
definite  paresis  of  the  pupils,  of  the  facial  muscles,  or  of  the  muscles  of  articu-   / 
lation.     A  history  of  syphilis  or  of  chronic  alcoholism  or  morphinism  asso-)( 
dated  with  severe  psychic  exhaustion  should,  of  course,  put  one  always  on  his  \ 
guard,  and  the  physician  should  be  sharply  on  the  lookout  for  the  appearance  j 
of  intellectual  defects,  paraphasia,  facial  paresis,  and  sluggishness  of  the  pupils.  / 

Treatment. — Prophylaxis. — Many  patients  come  under  our  care  a  gen- 
eration too  late  for  satisfactory  treatment,  and  it  may  be  impossible  to  restore 
the  exhausted  capital.  The  greatest  care  should  be  taken  in  the  rearing  of 
children  of  neuropathic  predisposition.  From  a  very  early  age  they  should 
be  submitted  to  a  process  of  "psychic  hardening,"  every  effort  being  made  to 
strengthen  the  bodily  and  mental  condition.  Even  in  infancy  the  child  should 
not  be  pampered.  Later  on  the  greatest  care  should  be  exercised  with  regard 
to  food,  sleep,  and  school  work.  Complaints  of  children  should  not  be  too 
seriously  considered. 

Much  depends  upon  the  example  set  by  the  parents.  A  restless,  emotional, 
constantly  complaining  mother  will  rack  the  nervous  system  of  a  delicate  child. 
In  some  instances,  for  the  welfare  of  a  developing  boy  or  girl,  the  physician 
may  find  it  necessary  to  advise  its  removal  from  home. 

Neurotic  children  are  especially  liable  during  development  to  fits  of  temper 
and  of  emotional  disturbance.  These  should  not  be  too  lightly  considered. 
Above  all,  violent  chastisement  in  such  cases  is  to  be  avoided,  and  loss  of 
temper  on  the  part  of  the  parent  or  teacher  is  particularly  pernicious  for  the 
nervous  system  of  the  child.  Where  possible,  in  such  instances,  the  best  treat- 
ment is  to  put  the  obstreperous  child  immediately  to  bed,  ai^d  if  the  excite- 
ment and  temjKJr  continue  a  warm  bath  followed  by  a  cool  douche  may  be 
eflfective.    If  he  Ix?  put  to  bed  after  the  bath  sleep  soon  follows. 

Special  attention  is  necessary  at  puberty  in  both  boys  and  girls.     If  there 
be  at  this  period  any  marked  tendency  to  emotional  disturbance  or  to  intellec-       p 
tual  weakness  the  child  should  be  removed  from  school  and  every  care  taken 
to  avoid  unfavorable  influences. 

Personal  Hygiene. — Throughout  lifo  individuals  of  neuropathic  predis- 
position should  obey  scrupulously  certain  hygienic  and  prophylactic  rules.  In- 
tellectual work  especially  should  be  judiciously  limited  and  should  alternate 
frequently  with  periods  of  repose.  Excitement  of  all  kinds  should  of  course 
be  avoided,  and  such  individuals  will  do  well  to  be  abstemious  in  the  use  of 
tobacco,  tea,  coffee,  and  alcohol,  if,  indeed,  they  be  permitted  to  use  these 
substances  at  all.  The  habit,  happily  becoming  very  common,  of  taking  at 
least  once  a  year  a  prolonged  holiday  away  from  the  ordinary  environment, 
in  the  woods,  in  the  mountains,  or  at  the  seashore,  should  be  urgently  en- 
joined upon  every  neuropathic  individual.  In  many  instances  it  is  found  to 
be  the  greatest  relief  and  rest  if  the  patient  can  take  his  holiday  away  from 
his  relatives. 

During  ordinary  life  nervous  people  should,  during  some  portion  of  each 
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day,  pay  rational  attention  to  the  body.  Cold 
the  gymnaeiuni,  gardening,  golf,  lawn  tennis,  or 
ing,  sailing,  and  bicycling  are  of  value  in  main 
Such  exercises  are,  of  course,  to  be  rccomnionded 
equal  to  them.  If  neurasthenia  be  once  well  esta 
be  observed  in  the  ordering  of  exercise.  Many 
pletely  broken  down  by  following  injudicious  adi 

Tkeatmext  op  the  Coxditiox. — The  trwi 
once  established  presents  a  varied  problem  to  tlu 
case  must  be  handled  upon  its  own  merits,  no  ti» 
the  same  methods.  In  general  it  will  be  the  s 
remove  the  patient  as  far  as  i)os8ible  from  the 
his  downfall,  and  to  restore  to  normal  the  ner 
been  weakened  by  injurious  influences.  The  ^ 
vidual.  his  physical  and  smrial  status,  must  of 
^therapeutic  measures  carefully  adjusted  to  tht^st 

The  diagnosis  having  bwn  settled,  the  phyi 
^that  with  prolonged  treatment,  during  which  hi 
cian  is  absolutely  essential,  he  may  expect  to  ge 
much  depends  upon  himself  and  that  he  must  ii 
come  certain  of  his  tendencies,  and  that  all  his  e 
to  further  the  progress  of  the  cure.  In  the  ca 
men,  in  whom  the  condition  develops  as  a  resul 
may  be  sufficient  to  enjoin  absolute  rest  with  cha 
abroad,  with  a  residence  for  a  month  or  two  in 
symptoms  of  nervous  dyspepsia,  a  residence  at 
prove  sufficient.  The  excitement  of  the  large  ci 
The  longer  the  disease  has  lasted  and  the  mor 
been,  the  longer  the  time  necessary  for  the  resto 
any  severity  the  patient  must  be  told  that  at  h 
sence  from  business,  under  strict  medical  guidan 
periods  may  of  course  be  of  benefit,  which,  ho\ 
temporary. 

It  will  often  be  found  advisable  to  n»ake  o 
shall  occupy  almost  the  whole  time  of  the  pat 
nothing  ai)out  this,  the  case  being  given  over  e 
provement  advances,  mcnlerate  physical  and  \nU 
fre(|uently  witli  rest  and  the  adniinistratitm  of  few 
one  hour  of  the  day  may  be  left  free  for  n*adi 
ti<m,  and  gjimes.  In  some  instancies  the  writ 
harmful  to  the  patient  and  must  be  ])rohibitei 
vidua  Is  may  ilnd  lx*nefit  from  attention  to  drawii 
lating  from  a  foreign  language,  the  making  of  al 
in  the  day. 

In  not  a  few  cases,  including  a  large  pn)jH) 
a  systematic  Weir  Mitchell  treatment  rigidly  car 
patient  must  be  isolateil  from  his  friends,  and  an; 
l»e  strictly  adhered  to,  the  consent  of  the  patien 
been  gained.     The  treatment  of  the  gastric  am 


NEURASTHENIA  1115 

portant  in  this  condition  has  already  been  considered.    For  the  irregular  pains, 
particulariy  in  the  back  and  neck,  the  thenno-cautery  is  invaluable. 

Hydrotherapy  is  indicated  in  nearly  every  case  if  it  can  be  properly  applied. 
Much  can  be  done  at  home  or  in  an  ordinary  hospital,  but  for  systematic 
hydrotherapeutic  treatment  residence  in  a  suitable  sanitarium  is  necessary. 
I  have  found  the  wet  pack  of  especial  value.  Particularly  at  night,  in  cases  of 
sleeplessness,  it  is  perhaps  the  best  remedy  against  insomnia  we  have.  Salt 
baths  are  more  helpful  to  some  patients.  The  various  forms  of  douches,  par- 
tial packs,  foot  baths,  etc.,  may  be  valuable  in  individual  cases.  Electro- 
therapy is  of  some  value,  though  only  in  combination  with  psychic  treatment 
and  hydrotherapy. 

Special  care  should  be  given  to  the  recognition  of  local  disease  and 
proper  measures  instituted.  Attention  to  the  eyes  is  important.  Infection 
of  the  naso-pharynx,  sinus  disease,  visceroptosis,  or  anaemia  should  be  cor- 
rected. In  women  the  pelvic  organs  and  in  men  the  deep  urethra  and  pros- 
tate may  require  treatment. 

Treatment  by  drugs  should  be  avoided  as  much  as  possible.     They  arc  \ 
of  benefit  chiefly  in  the  combating  of  single  symptoms.     Alcohol,  morphia,  X 
chloral,  or  cocaine  should  never  be  given.     General  tonics  may  be  helpful,  / 
especially  if  the  individual  be  anaemic.     Arsenic  and  more  often  iron  are  then 
indicated.     For  the  severer  pains  and  nervous  attacks  some  sedative  may 
occasionally  be  necessary,  especially  at  the  beginning  of  the  treatment.     The 
bromides    may    here    be    given    with    advantage.     An    occasional    dose    of  \ 
phenacetin  or  aspirin  may  be  required,  but  the  less  of  these  substances  we     1 
can  get  along  with  the  better.     For  the  relief  of  sleeplessness  all  possible  ^ 
measures  should  be  resorted  to  before  the  employment  of  drugs.    The  wet  pack 
will  usually  suffice.    If  absolutely  necessary  to  give  a  drug,  sulphonal,  trional, 
or  amylene  hydrate  may  be  employed. 

In  cases  in  which  the  anxiety  conditions  are  disturbing  the  cautious  use 
of  opium  in  pill  form  may  be  necessary,  since,  as  in  the  psychoses,  opium  here 
will  sometimes  yield  permanent  relief.  A  prolongwl  treatment  with  opium  is, 
however,  never  necessary  in  neurasthenia. 

Psychotherapy. — Hypnotism  is  rarely  indicated.  Carefully  practiced 
suggestion  is  most  helpful  and  the  psycho-anal}'tic  method  of  Freud,  as  de- 
scribed under  Hysteria,  may  be  tried. 

The  use  of  religions  ideas  and  practices  may  be  most  helpful,  and  this  has 
come  into  vogue  in  various  forms,  as  Christian  Science,  Fiininanualisin,  Mental 
Healing,  etc.  It  is  an  old  story.  In  all  a^es.  and  in  all  lands,  the  prayer  of 
faith,  to  use  the  words  of  St.  .hnnes,  has  healed  the  sick :  and  we  must  remem- 
ber that  amid  the  ^Ksculapian  cult,  the  most  elaborate  and  l)eautiful  system  of 
faith  healing  the  world  has  seen,  scientific  medicine  took  its  rise.  As  a  pro- 
fession, consciously  or  unconsciously,  more  often  the  latter,  faith  has  been  one 
of  our  most  valuable  assets,  and  Galen  expressed  a  great  truth  when  he  said, 
"He  cures  most  successfully  in  whom  the  people  have  the  greatest  confidence." 
It  is  in  these  cases  of  neurasthenia  and  psychasthenia,  t)ie  weak  brothers  and 
the  seak.  sisters,  that  the  personal  character  of  the  physician  comes  into  play, 
and  once  let  him  gain  the  confidence  of  the  patient,  he  can  work  just  the  same 
sort  of  miracles  as  Our  Lady  of  Lourdes  or  Ste.  Anne  de  Beaupre.  Three 
dements  are  neoessary :  first,  a  strong  personality  in  whom  the  individual  has 
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day,  pay  rational  attention  to  the  body.    Cold  bath-  .^^,\   ^^^  ^f  i!i.  v.:;;. 
the  gymnasium,  gardening,  golf,  lawn  tennis,  cric^     ^.^j.^.  \-^.\\    .,  ,...;  i-. 
ing,  sailing,  and  bicycling  are  of  value  in  niaii'    ,/the  k-rvicos  'f  :i:  r;.r. 
Such  exercises  are,  oif  course,  to  be  recommend'   ^jf^j  mirpg^    Thinli^.  -.- •- 
equal  to  them.    If  neurasthenia  be  once  wi-l'  ^^.^  j^w  attitude  of  mini  v  a:. 
be  observed  in  the  ordering  of  exercise.      jie  active  belief  in  the  as^uranao: 
pletely  broken  down  by  following  injud^  ^^.^jth  ig  within  reach. 
/       Treatment  op  the  Condition 
/  /     once  establislied  presents  a  varied  p 
\     ease  must  be  handled  upon  its  ow^ 
\jhe  same  methods.    In  general  .^AUMATIO    NBUEOSES 

remove  the  patient  as  far  as      .,        ...        „,  i-    n    t    -  \ 

his  downfaUVaiid  to  restore     ^'"'^"'^'^  ''^^'"^' '  ^  '•""'""'''•  "'^^'^'"'^  ^ 
.     been  weakened  by  injurir    ...jj^i^^n  following  shock  wliich  iiresont?  the  >\-n> 
.    vidual,  his  physical  anr^     ^.,.ria  or  of  both.    The  condition  is  kn.mn  as  tv:- 
'  .therapeutic  measures  c     -.iiu^*' 

The  diagnosis  hr     ..  condition  aa  the  ivpult  of  inflammation  of  tl>'  ii'> 

.that  with  pndonge'".   .,,,,  it  tlie  name  railway  sjiino.    AValton  and  J.  .1.  l*-:f- 

/  cian  is  abaolateh'      \\\^^.  \\^i  to  rectognizo  the  liysterical  nature  of  inaiiy  f 

much  depends  ' ..  ",  <phars  pupilt)  wo  owe  the  name  traumatie  nr'uro>is. 

come  oertain      -  ^  .oiulition  follows  an  accident,  often  in  a  railway  tMin,  .:i 

< to  fu5met.T    ^-' ^^  .vt'U  sustained,  or  succeeds  a  shcxk  or  loneussinn,  fmm  wl  :■! 

men,  in  w  /T'    |:>pjirontly  not  have  suffered  in  his  body.    A  man  may  ai-r-^r 

may  be  f  .   v     ..  siveral  days,  or  even  a  week  or  more,  and  then  <K\»ln|i  :.!■ 

abrotd    j     '    .^-neurosis.     Rodily  shock  or  concussion  is  not  mvrssary.    Ty 

symp     *y*j    vilow  a  profound  mental  imprc^ssion ;  thus,  an  en^rintMlrAir 

P^'    /.'"', .'   ■••  ♦"^'^  received  thereby  a  very  severe  sluK-k,  sul»si*(jmTit  tu  w-:«:i 

*-'      ,:  '^    ..-. r..^;nue(l  symptoms  of  neurasthenia   develo|K'd.      Siv.rf  iihn': 

^       .'     ..f;.*  "*d  with  bodily  exposure  may  eause  it,  as  ir,  a  ra>e  of  a  iwi 

-■",.,•  v.;>  wrrckejl  in  a  violent  storm  and  exposcrd  f(»r  unm-  than  a  '.■''• 

^*^     -^  vu'  hefiu-e  he  was  rescued.     A  slight  blow,  a  fall   I" mm  a  rarr-i:- 

'■  .,    k  >:iiirs  may  sullice. 

' M^yr^i^ms.— The  cas<'s  may  he  divide«l  into  time  ;^n-oui»s:  >iM!]«I«   n-  i'.i- 
^,r.i,  x.-i>es  with    marked    hyslerical    niani(estati«»ns.   and   ca-»s   witL  ?■ .  ■■ 

.  „,,, -  inilicntin^^  or  siinul.uin;:  orj^juiir  disease. 

S:mim.i:  Ti:.\[M.\ti('  Ni:i  ij.\stim:\i.v. — Tlu'  first  synipH'!ii>  ii.-i;.i  '>  >- 
^,1*,    .■  lew  weeks  after  the  accident,  which  may  or  may  not  haxi-    »■■•  n  i-"- 
...  ..."  with  an  actual  trauma.     The  patient  conii)lains  of  lieadai  ii-.   an  j  f.v: 

fv    ■\;;>i.     He  is  sleepless  and  iinds  himself  unable  to  enneentnitf  hi-  af'i:*"  ' 
,>•  Avly  upon  his  wr>rk.     A  cnnditi'Ui  of  nervj»us  irritability  d«  v«  I'^|»*.  \\' . 
.  ,\   have  a  host  of  trivial  niaiiifestations.  and  the  entire  nuntal  atMi:'! 
V-  jHTson  may  for  a  time  Iw  chan^red.     lie  dwells  constantly  upon  1j>  \J    - 
.-!.  J^^.ts  very  des|>()ndent  and  Inw-spirited,  and  in  extreme  eas»'>  m«la:j' 
v.ay  develop.     He  may  complain  of  nundniess  and  tin^'lin;:  in  the  cxtp.::;:"  '.*. 
and  in  some  cases  of  much  ])ain  in  the  hack.     The  l)odily  functinr.^  u.a}  ■- 
well  ])erformed,  fhou^di  such  patients  usually  have,  for  a  time  at  led*!.  <] >- 
turhed  digestion  and  loss  in  wei^rjit.    The  ])hysical  examination  may  W  en:  -'"y 
ne;;ative.     The  reflexes  are  slightly  increased,  as  in   ordinary   uenr3i*t::fiiij. 
Tlio  pupils  may  be  unequal;  tlie  cardio- vascular  changes  already  doscribtd  in 
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V  be  prpsent  in  a  marked  dpgrop.    According  as  the  symplnms 
"iHirc  H'roljral,  thi-  fonditimi  is  known  as  railway  brain  or 
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•KK[>  Hysterical  Features. — Following  an  injury 
A  r>toni8,  like  thoso  described  above,  may  develop, 

\  iided  as  elmraeteristie  of  hysteria.     The  eoio- 

^  *  nid  there  is  hut  slight  eontrol  over  the  feelings* 

.  backache,  and  vertigo.    A  violent  tremor  may  be 
.?idutcs  tlie  most  striking  feature  of  the  case.    In  the 
^^^  M»  di'veloiKtl  suhsrquent  to  on  at-cident  a  series  nf  nervous 

^  ^  'i*it  niarkrd   feature  was  an  exeepi^ive  tremor  of  the  entire 

8|jeL'ialiy  umnifi'st  during  euiotiouul  exeitetnent.  The  most 
>terieu!  symptoms  are  the  srusory  distnrbaneos.  As  first  noted 
and  Walton,  lunnianasthesia  niny  occur  m  a  consiequence  of  trau- 
Thit^  is  a  coununu  syiuptoni  in  Fnince,  hut  rare  in  Kughiiid  and  in 
ftrd  States.  Aciirouuitopsia  may  exist  on  the  amvsthetic  side,  A  sec- 
lore  connnon,  manifestation  is  limitation  of  the  tield  of  vision,  similar 
%at  which  occurs  in  hysteria. 
(3)  Casics  IK  Which  iim  Symptoms  SrooKST  Organic  Disease  of  the 
Brain  and  Cord. — As  «  result  of  spinal  concussion,  without  fracture  or  ex- 
ternal injury,  there  may  subsetjuently  develop  symptoms  suggestive  of  organic 
disease,  which  may  coiue  on  rapidly  or  at  a  late  <late.  In  a  case  reported  by 
Leyden  the  symptoms  following  the  concussion  were  at  first  slight  and  the 
patient  was  regarded  as  a  simuhitar,  but  finally  the  conditirm  iK^eame  aggra- 
vated and  death  resulted.  The  post  mortem  showed  a  chronic  pachymeningitis, 
which  had  doubtless  resulted  from  the  accident.  The  cases  in  this  group 
alwut  which  there  is  so  much  discussion  arc  those  which  display  marked  sen- 
sory and  motor  chnngcs.  Following  an  accident  in  which  the  patient  has  not 
received  external  injury  a  condition  of  excitement  may  develop  witlun  a  week 
or  ten  days;  he  conipluins  of  headache  and  backache,  and  on  examination  sen- 
sory disturbances  arc  found,  cither  hemiaoa^sthesia  or  areas  on  the  skin  la 
which  the  sensation  is  much  benumbed :  or  painlul  and  tactile  impressions  may 
be  distinctly  felt  in  certain  regions,  and  the  temperature  sense  is  absent,  The 
distribution  may  be  bilateral  and  symmetrical  in  limited  regions  or  hemiplegic 
in  type.  IJiuitation  of  the  field  of  vision  is  usual ly  marked  in  these  cases, 
and  there  may  Ijc  disturl»nnce  of  the  senses  of  taste  and  smell.  The  super- 
ficial reflexes  uiay  he  diminislied;  usually  the  deep  reflexes  are  exaggerated. 
The  pupils  may  he  unequal ;  the  motor  disturbances  are  variable.  The  French 
writers  describe  cases  of  monoplegia  with  or  without  contracture,  symptoms 
upon  which  Cliareot  lays  great  stress  as  a  manifestation  of  profound  hysteria. 
The  com  lunation  of  sensory  disturbances — ana'sthesia  or  hypera?sthesia — with 
paralysis,  particularly  if  monoplegie,  and  the  occurrence  of  contractures  with- 
out atrophy  and  witfi  normal  electrical  reactions,  may  be  regarded  as  dis- 
tinctive of  hysteria. 

In  rare  cases  following  trauma  and  succeeding  to  symptoms  which  may 
haf\'e  been  regarded  as  ncurastlienic  or  hysterical  there  are  organic  changes 
which  may  prove  fatal.  That  this  sequence  occurs  is  demonstrated  clearly 
by  recent  post  mortem  examinations.  The  features  ujH^n  which  the  greatest 
reliance  can  be  placed  as  indicating  organic  change  are  optic  atrophy,  bladder 
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\\ faith — Christ,  Buddha,  ^Esculapius  (in  the  days  of  Greece),  one  of  the  saint! 
I  or,  what  has  served  the  turn  of  common  humanity  very  well,  a  ph^-gician 
Secondly,  certain  accessories — a  shrine,  a  sanctuary,  the  services  of  a  tempk 
or  for  us  a  hospital  or  its  equivalent,  with  a  skillful  nurse.  Thirdly,  sug^ 
tion,  either  of  the  "only  believe,^^  "feel  it,*'  "will  it"  attitude  of  mind,  whid 
is  the  essence  of  every  cult  and  creed,  or  of  the  active  belief  in  the  assurance  o 
the  physician  that  the  precious  boon  of  health  is  within  reach. 


XI.    THE   TRAUBIATIC   NEXJB0SE8 

(Railway  Brain  and  Hailuay  Spine;  Traumatic  Hysteria  ) 

Definition. — A  morl)id  condition  following  shock  which  presents  the  s}inp 
toms  of  neurasthenia  or  hysteria  or  of  both.  The  condition  is  known  as  **rail 
way  brain"  and  "railway  spine." 

Erichsen  regarded  the  condition  as  tlie  result  of  inflammation  of  the  nwii 
inges  and  cord,  and  gave  it  the  name  railway  spine.  Walton  and  J.  J.  Put 
nam,  of  Boston,  were  tlie  first  to  recognize  tlie  hysterical  nature  of  many  o 
the  cases,  and  to  Westphal's  pupils  we  owe  the  name  traumatic  neurosis. 

Etiology. — The  condition  follows  an  accident,  often  in  a  railway  train,  ii 
which  injury  has  been  sustained,  or  succeeds  a  shock  or  concussion,  from  whic 
\  the  patient  may  apparently  not  have  suffered  in  his  body.    A  man  may  appea 

perfectly  well  for  several  days,  or  even  a  week  or  more,  and  then  develop  \\\ 
symptoms  of  the  neurosis.  Bodily  shock  or  concussion  is  not  necessary.  Tl 
aflfection  may  follow  a  profound  mental  impression;  thus,  an  engine-drivt 
ran  over  a  child,  and  received  thereby  a  very  severe  shock,  subsequent  to  whit 
^i  the  most  pronounced  symptoms  of  neurasthenia  develojx?d.     Severe  nient; 

^  strain  combined  with  bodily  exposure  may  cause  it,  as  in  a  case  nf  a  nav 

^  ofTicer  who  was  wrecked  in  a  violent  storm  and  exposed  for  more  tlian  a  dj 

j  in  the  rigging  before  he  was  rescued.     A  slight  blow,  a  fall  from  u  carria; 

J  or  on  the  stairs  may  sullice. 

*  Symptoms.- — The  cases  may  be  divided  into  thnt*  groups:  simpb-  nt-ura 

J  thenia,  cases  with   marked   hyslerical   manitVstati(»ns,  and  castas   with  ?»'Vt 

symptoms  indicating  or  simulating  organic  disease. 

(a)  SiMTLi:  Thatmatk^  Nkihastiiknia. — 1'he  first  symjitdms  u>ually  li 
velop  a  few  weeks  after  the  accident,  which  may  or  may  not  have  lK'<>n  as? 
ciated  with  an  actual  trauma.  The  patient  comj)lains  of  headache  and  tir 
feelings,  lie  is  slee|)less  and  finds  himsi»lf  unable  to  eonc(»ntrate  liis  attenii 
properly  upon  his  work.  A  condition  of  nervous  irritability  develops,  whi 
may  have  a  host  of  trivial  manifestations,  and  the  entire  mental  attitude 
the  person  may  for  a  time  be  changed.  He  dwells  constantly  UjH»n  his  i-on* 
tion.  gets  very  despcmdent  and  low-spirited,  and  in  extreme  cases  nielanclio 
may  develop.  He  may  comjdain  of  numbness  and  tingling  in  the  extremiti 
and  in  some  eases  of  much  pain  in  the  back.  'I'he  Iwdily  functions  may 
well  performed,  though  such  patients  usually  have,  for  a  time  at  least,  d 
turbed  digestion  and  loss  in  weight.  The  physical  examination  may  be  entin 
negative.  The  reflexes  are  slightly  increased,  as  in  ordinary'  neurasthen 
The  pupils  may  be  unequal ;  the  cardio-vascular  changes  already  described 
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neurasthenia  may  be  present  in  a  marked  degree.  According  as  the  symptoms 
are  more  spinal  or  more  cerebral,  the  condition  is  known  as  railway  brain  or 
railway  spine. 

(2)  Cases  with  Marked  Hysterical  Features. — Following  an  injury 
of  any  sort,  neurasthenic  symptoms,  like  those  described  above,  may  develop, 
and  in  addition  symptoms  regarded  as  characteristic  of  hysteria.  The  emo- 
tional element  is  prominent,  and  there  is  but  slight  control  over  the  feelings. 
The  patients  have  headache,  backache,  and  vertigo.  A  violent  tremor  may  be 
present,  and,  indeed,  constitutes  the  most  striking  feature  of  the  case.  In  the 
ease  of  an  engineer  who  developed  siibsequ(»nt  to  an  accident  a  series  of  nervous 
phenomenon  tlie  most  marked  feature  was  an  excessive  tremor  of  the  entire 
body,  which  was  specially  manifest  during  emotional  excitement.  The  most 
pronounced  hysterical  symptoms  are  the  sensory  disturbances.  As  first  noted 
by  Putnam  and  Walton,  hemiana»sthesia  may  occur  as  a  consequence  of  trau- 
matism. This  is  a  common  symptom  in  France,  but  rare  in  Knghind  and  in 
the  United  States.  Achromatopsia  may  exist  on  the  anaesthetic  side.  A  sec- 
ond, more  common,  manifestation  is  limitation  of  the  field  of  vision,  similar 
to  that  which  occurs  in  hysteria. 

(3)  Cases  in  Which  the  Symptoms  Suggest  Organic  Disease  of  the 
Brain  and  Cord. — As  a  result  of  spinal  concussion,  without  fracture  or  ex- 
ternal injury,  there  may  subsecjuently  develop  symptoms  suggestive  of  organic 
disease,  which  may  come  on  rapidly  or  at  a  late  date.  In  a  case  reported  by 
Ijcyden  the  symptoms  following  the  concussion  were  at  first  slight  and  the 
patient  was  regarded  as  a  simulator,  but  finally  the  condition  became  aggra- 
vated and  death  resulted.  The  jK)st  mortem  showed  a  chronic  pachymeningitis, 
which  had  doubtless  resulted  from  the  accident.  The  cases  in  this  group 
about  which  there  is  so  much  discussion  are  those  which  display  marked  sen- 
sory and  motor  changes.  Following  an  accident  in  which  the  patient  has  not 
received  external  injury  a  condition  of  excitement  may  develop  within  a  week 
or  ten  days ;  he  complains  of  headache  and  backache,  and  on  examination  sen- 
sory disturbances  are  found,  either  hem i anaesthesia  or  areas  on  the  skin  in 
which  the  sensation  is  much  benumbed;  or  ])ainful  and  tactile  impressions  may 
be  distinctly  felt  in  certain  regions,  and  the  temperature  sense  is  absent.  The 
distribution  may  be  bilateral  and  symmetrical  in  limited  regions  or  hemiplegic 
in  type.  Limitation  of  the  field  of  vision  is  usually  marked  in  these  cases, 
and  there  may  be  disturbance  of  the  senses  of  taste  and  smell.  The  super- 
ficial reflexes  may  l)e  diminished;  usually  the  deep  reflexes  are  exaggerated. 
The  pupils  may  be  unequal;  the  motor  disturbances  are  variable.  The  French 
writers  describe  cases  of  monoplegia  with  or  without  contracture,  symptoms 
upon  which  Charcot  lays  great  stnss  as  a  manifestation  of  profound  hysteria. 
The  combination  of  sensory  disturbances — anaesthesia  or  hypera^sthesia — with 
paralysis,  particularly  if  monoy)legic,  and  the  (Hcurrence  of  contractures  with- 
out atrophy  and  with  normal  electrical  reacticms,  may  be  regarded  as  dis-  , 
tinctive  of  hysteria. 

In  rare  cases  following  trauma  and  succeeding  to  symptoms  which  may 
have  been  regarded  as  neurasthenic  or  hysterical   there  are  organic  changes 
which  may  prove  fatal.     That  this  secjuence  occurs  is  demonstrated  clearly 
by  rwent  post  mortem  examinations.     The  features  upon  which  the  greatest  / ' 
reliance  can  be  placed  as  indicating  organic  change  are  optic  atrophy,  bladder 


1118 


DISEASES    OF   THE    NERVOUS    SYSTEM 


^^1 


I 


FymptouiB,  partieubrly  in  combmatioii  with  tn?nKir.  paresis,  and  csagpitted 
reflexes. 

The  anatomical  changes  in  this  condition  have  not  been  verj'  de^tc 
When  dmih  follows  spinal  concuesion  within  a  few  days  there  may  be  no 
apparent  lesion,  but  in  some  instances  the  brain  or  cord  hafi  shown  pnoflh 
form  hB&njorrhages.  Edeg  haa  reported  4  cases  in  which  a  gradual  degenen* 
tion  in  the  pwaniidal  tracts  followed  concussion  or  injury  of  the  gpine;lwti& 
all  these  cases  thtTt*  was  marked  tremor  and  tlie  gpinal  symptoma  dertSapd 
early,  or  followed  immediately  upon  the  accident. 

Diagnosis. — A  condition  of  fritrht  and  excitement  following  an  acridmt 
may  [jer^ist  for  days  or  even  weeks,  ami  then  s^railually  pass  away.  The  fTm|h 
toins  of  neurasthenia  or  of  hysteria  wliich  Huhst^^uently  develop  pn'sc»nl  nuthtag 
peculiar  and  jire  identical  with  those  which  occur  under  oUier  cin'uuiitaiicm 
Care  must  be  taken  to  recognize  simulation,  and,  as  in  these  cases  the  eoiiditiaa 
is  largely  subject! vt^  this  is  sometimes  extremely  difficult.  In  a  can*ful  txiiii- 
ination  a  simulator  will  often  reveal  himself  by  exaggeration  of  otvrtain  symp- 
toms, particularly  sensitiveness  of  the  spine,  and  by  increasing  vnluntmnly  ik 
reflexes.  Maunkopff  suggests  as  a  good  test  to  take  the  pulse  rata  before,  dl^ 
ing,  and  after  pressure  upon  an  area  said  to  be  painful.  If  the  rate  is  qokk- 
ened,  it  is  held  to  be  proof  that  t!ie  pain  is  real.  This  is  nut,  however,  altif* 
the  case.  It  may  require  a  careful  study  of  tlie  case  to  determine  whether  tiir 
individual  is  honestly  sulfering  from  the  symptoms  of  i^hich  he  complaiai. 
A  still  more  important  question  is.  Has  the  patient  organic  diseased  Tbf 
symptoms  given  under  the  first  two  groups  of  cases  may  exist  in  a  mafM 
degree  and  may  persist  for  several  years  without  the  slightest  evidence  d 
organic  change.  Hemianiesthesia,  limitation  of  the  held  of  vision,  mooopb- 
.gia  with  contracture,  may  all  be  present  as  hysterical  manifestatioiia,  ffOB 
which  recovery  may  be  complete.  In  our  present  knowledge  the  diagnoiii  d 
an  organic  lesion  should  be  limited  to  those  cases  in  wliich  optic  atrophy, 
bladder  troubles,  and  signs  of  sclerosis  of  tlie  cord  are  well  marked — indict 
tions  either  of  degeneration  of  the  lateral  columns  or  of  multiple  aderoiii* 
Examination  by  the  X-rays  is  an  important  aid  and  has  showed  in  soma  ca» 
definite  injury  to  the  spine, 

Pro^osis. — a\  majority  of  patients  with  traumatic  hysteria  rec*ofer.  In 
railw^ay  cases,  so  long  as  litigation  is  pending  and  the  patient  is  in  the  haiidi 
of  lawyers,  the  symptoms  usually  persist  Settlement  is  often  the  stariiii^ 
point  of  a  speedy  and  perfect  recovery.  On  the  other  hand,  there  are  a  fe* 
eases  in  whieli  the  symptoms  persist  even  after  the  litigation  has  been  clowdr 
the  patient  goes  from  bad  to  worse  and  psychoses  develop,  such  « 
melancholia,  dementia,  or  occasionally  progressive  ]>are6is.  And,  lastly,  i» 
extremely  rare  cases  organic  lesions  may  occur  as  a  sequence  of  the  traumatic 
neurosis. 

The  function  of  the  physician  acting  as  medical  expert  in  these  caaes 
sists  in  determining  (a)  the  existence  of  actual  disease,  and  (6)  its  cbaivdter. 
whether  simple  neurasthenia,  severe  hysteria,  or  an  organic  lesion.  The  out- 
look for  ultimate  recovery  is  good  except  in  cases  which  present  the  mope 
serious  symptoms  above  mentioned.  Neverthelegs  it  mnet  be  borne  In  milil 
that  traumatic  hysteria  is  one  of  the  most  intractable  affections  which  we  Mt 
called  upon  to  ttx?at.    In  the  treatment  of  the  traumatic  neurose^j  Uie  practo" 
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ler  may  l)e  gtiided  by  the  principles  laid  down  in  the  preceding  chapter^  in 
.eh  the  treatment  of  neurasthenia  in  general  has  been  described. 


3r         Zn.    OTHER  FORBOS   OF  FUNCTIONAL  PARAL78IS 

~  *^  Vtriodical  Paralysis. — The   periodical   paralysis   of  the  ocular   muscles, 
^^  '•lidi  may  recur  for  years,  has  already  been  referred  to.    A  periodical  paraly- 
■  •*«*  inyolying  the  general  muscles,  also  a  "family^^  affection,  may  return  with 
^  ^9mt  regularity.    Goldflam  described  twelve  cases  in  one  family,  the  heredity 
-■  ^aaiiig  through  the  mother.    In  the  United  States  E.  W.  Taylor  described  eleven 
-"^mmbB  in  one  family  in  five  generations.    Holtzapple,  of  York,  Pa.,  reports  16 
'symmiB  in  one  family.    Six  of  the  number  died  in  an  attack. 
-^r     The  clinical  picture  is  similar  in  all  recorded  cases.    The  paralysis  involves, 
2!59l0  ft  rule,  the  arms  and  legs,  but  may  be  general  below  the  neck.    It  comes  on 
"-mp.  healthy  persons  without  apparent  cause,  and  often  during  sleep.    At  first 
.^^jJMffe  may  be  weakness  of  the  limbs,  a  feeling  of  weariness  and  sleepiness,  but 
^jJ^fAy  sensory  symptoms.     The  paralysis,  beginning  in  the  legs,  to  which  it 
r-^-jpay  be  confined,  is  usually  complete  within  the  first  twenty  four  hours.     The 
^neck  muscles  are  sometimes  involved,  and  occasionally  those  of  the  tongue  and 
^  .pharynx.    The  cerebral  nerves  and  the  special  senses  are,  as  a  rule,  unaffected. 
The  temperature  is  normal  or  subnormal  and  the  pulse  slow.     The  deep  re- 
^, flexes  are  diminished,  sometimes  abolished,  and  the  skin  reflexes  may  be 
]~,  enfeebled.    A  most  remarkable  feature  is  the  extraordinary  reduction  or  com- 
plete abolition  of  the  faradic  excitability  of  both  muscles  and  nerves. 
"^  Improvement  begins  within  a  few  hours  or  a  day  or  two,  the  paralysis 

disappearing  completely  and  tlie  patient  beec^ming  perfectly  well.  The  attacks 
uaually  recur  at  intervals  of  one  to  two  weeks,  but  they  may  return  daily. 
^  They  generally  cease  after  the  fiftieth  year.  There  may  be  signs  of  acute 
dilatation  of  the  heart  during  the  attack.  In  the  three  eases  reported  by 
J.  K.  Mitchell,  Flexner,  and  Edsall  a  diminished  kreatinin  excretion  for 
several  days  before  and  at  the  beginning  of  a  seizure  was  repeatedly  found. 
There  was  a  rise  to  normal  after  the  attacks.  Potassium  citrate  in  full  doses 
either  shortened  or  aborted  the  paralyses. 

Astasia;  Abasia. — These  terms,  indicating  respectively  inability  to  stand 
and  inability  to  walk,  have  been  applied  by  Charcot  and  Blocq  to  diseased  con- 
ditions characterized  by  loss  of  the  power  of  standing  or  of  walking,  with 
retention  of  muscular  power,  coordination,  and  sensation.  Blocq's  definition 
is  as  follows:  "A  morbid  state  in  which  the  impos8il)ility  of  standing  erect 
and  walking  normally  is  in  contrast  with  the  integrity  of  sensation,  of  muscu- 
lar strength,  and  of  th<>  coordination  of  the  other  movements  of  the  lower 
extremities."  The  condition  forms  a  symptom  group,  not  a  morbid  entity, 
and  is  probal)ly  a  functional  neurosis.  Kna])p  analyzed  50  cases,  of  which 
half  were  in  women.  In  21  cases  hysteria  was  present;  in  3,  chorea;  in  2, 
epilepsy;  and  in  4,  intention  psychoses.  As  a  rule,  the  patients,  though  able 
to  move  the  feet  and  legs  perfectly  when  m  bed.  are  either  unable  to  walk 
properly  or  can  not  stand  at  all.  The  disturbances  have  been  very  varied,  and 
different  forms  have  been  recognized.  The  commonest,  according  to  Knapp's 
analysis  of  the  recorded  cases,  is  the  paralytic,  in  which  the  legs  give  out  as 
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the  patient  attempts  to  walk  and  "l)end  und 
"There  is  no  rigidity,  no  spasm,  no  incoordin 
while  suspended,  the  muscular  strength  is  four 
associated  with  spasm  or  ataxia;  thus  there  n 
the  legs  and  give  to  the  gait  a  somewhat  spasti 
there  are  sudden  flexions  of  the  legs,  or  eve 
spring-like  spasm.  In  a  majority  of  the  cases  i 
sis  allied  to  hysteria. 

The  cases,  as  a  rule,  recover,  particularly  i 
not  uncommon.    Tlie  rest  treatment  and  static 


H.    VASO-MOTOR   AND   TROl 
L    RAYNAUD'S  DI 


Definition. — A  vascular  change,  without 
chiefly  seen  in  the  extremities,  but  occurring 
which  a  persistent  ischaemia  or  a  passive  hyp 
function  or  to  loss  of  vitality  with  necrosis. 

Etiology. — It  is  a  comparatively  rare  disc 
in  about  20,000  medical  patients  admitted  t< 
Women  are  more  frequently  attacked  than  r 
Monro's  series. 

Sixty  per  cent,  of  the  cases  occurred  in  th 
no  age  is  exempt.  A  case  has  been  reported  i 
a  woman  of  77  years. 

Several  members  of  a  family  may  be  aff( 
patients  are  more  prone  to  the  disease.  Daiu] 
Britain,  appears  to  favor  its  occurrence.  Se^ 
ficial  necrosis  represents  a  type  of  the  malady, 
of  multiple  necrosis  occur,  but,  as  a  rule,  tlie  d 
such  cases  should  not  be  included  under  lia; 
local  gangrene  associated  with  arteritis. 

Pathology. — According  to   tlie   definition, 
organic  disease  of  the  vessels  is  present.     In 
blood-vessels  has  been  found;  and  neuritis  1 
is  an  essential  factor.    Changes  in  the  spinal  c 
majority  of  all  cases  the  examination  has  l)een 
an  expression   of  a   widespread  constrictor   i: 
arteries  and  arterioles,  so  that  not  a  drop  of 
be  followed  in  an  hour  or  two,  or  less,  by  acti 
arterioles  dilate  widely  and   the  dead-white 
While  hypera»mia  may  follow  the  ischa>mia  di 
an  intervening  period   of  asphyxia  in  which 
frost-bite,  active  hypera^mia,  cyanosis,  and  loca 
naud's  disease  the  order  is  usually  syncope, 
frost-bite  it  seems  clear  that  the  asphyxia  is  d 
veins,  to  which  the  local  syncope  yields  as  the 
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passing  to  the  part  can  be  felt  to  pulsate.  The  asphyxia  of  Raynaud's  dis- 
ease may  be  due  to  the  same  cause;  contraction  of  the  veins  has  been  seen  by 
Barlow  and  by  Weiss,  but  that  was  when  the  asphyxia  already  existed.  The 
first  thing  must  be  the  relaxation  of  the  spasm  of  the  venules  and  veins  to 
permit  of  the  blood  entering  the  empty  capillaries.  In  moderate  grades  of 
asphyxia  some  little  blood  trickles  through  the  sluice  gates,  but  in  the  deep 
purple  skin  of  a  typical  example  of  Raynaud's  disease  the  circulation  has 
ceased  and  death  of  tlie  part  is  imminent.  The  necrosis  is  a  simple  matter,  as 
simple  as  if  a  string  is  tied  tightly  about  the  finger-tip. 

The  disease  is  the  result  of  some  as  yet  unknown  instability  of  the  vaso- 
motor centres. 

Symptoms. — There  are  various  grades  of  the  disease,  of  which  mild,  moder- 
ate, and  severe  types  may  be  recognized.  In  the  mild  forms  the  disease  never 
gets  beyond  the  stage  of  such  vascular  disturbance  as  is  frequently  seen  in 
chilblains.  The  hands  alone  may  be  affected — more  often  the  hands  and  feet. 
In  the  winter,  on  the  slightest  exposure,  there  is  acro-cyanosis,  which  gives 
place  in  the  warmth  to  active  hyperaemia,  sometimes  with  swelling,  throbbing, 
and  aching.  The  so-called  ^T)eefsteak*'  hand  is  often  a  great  annoyance  to 
women.  It  is  a  vaso-motor  disturbance  representing  a  potential  case  of  Ray- 
naud's disease.  In  these  mild  attacks  I  have  seen  one  finger  white  and  the 
adjacent  ones  red  and  blue. 

The  condition  may  persist  for  years  and  never  pass  on  to  necrosis.  In  a 
case  of  moderate  severity  a  woman,  aged  say  twenty  or  twenty  five,,  after  a 
period  of  worry  or  ill  healtli,  has  pains  in  the  fingers,  or  a  numbness  or 
tingling;  then  she  notices  that  they  are  white  and  cold,  and  in  an  hour  or  so 
they  become  red  and  hot.  Within  a  day  or  two  a  change  occurs ;  they  remain 
permanently  blue  perhaps  as  far  as  the  second  joint  or  to  the  knuckles.  There 
is  pain,  sometimes  severe  enough  to  require  morphia.  The  cyanosis  persists 
and  the  tip  of  one  finger  or  the  terminal  joint  of  another  gets  darker  and  a 
few  blebs  form.  The  other  fingers  show  signs  of  restored  circulation,  but 
necrosis  has  occurred  in  the  pad  of  one  finger  and  perhaps  the  terminal  inch 
of  another.  The  necrotic  parts  gradually  separate,  and  the  patient  may  never 
have  another  attack,  or  in  a  year  or  two  there  is  a  recurrence. 

The  severer  form  is  a  terril)le  malady,  and  may  affect  fingers  and  toes  at 
once  and  with  them  sometimes  the  tip  of  the  nose  and  the  ears.  The  pain 
is  of  great  severity.  Both  feet  may  be  swollen  to  the  ankle  with  the  toes 
black.  It  may  look  as  if  both  feet  would  become  gangrenous,  but  as  a  rule 
the  process  subsides,  and  in  a  case  even  of  great  severity  only  the  tips  of  the 
toes  are  lost.  A  severe  attack  of  this  sort  may  last  three  or  four  months,  when 
the  patient  recovers  with  tlie  loss  of  two  or  three  fingers  or  toes,  a  snip  off 
the  edge  of  both  ears  and  a  scar  on  the  tip  of  the  nose.  Attacks  of  this  severity 
may  occur  year  bv  year,  and  there  are  terrible  instances  in  which  tlie  patients 
have  lost  both  hands  and  feet. 

Of  the  parts  affected  Monro  states  that  in  43  per  cent,  of  the  cases  one  or 
both  of  the  upper  extremities  is  involved.  Parts  otlier  tlian  i\w.  extremities 
may  be  attacked,  as  tlie  chin,  lips,  naies,  and  eyelids. 

Complications. — Tenipornry  amblyopia  due  io  Ri)asm  of  \\w  retinal  vessels, 
transient  aphasia,  and  transient  liemiplegia  have  been  niit  with.  In  a  case 
which  I  have  reported  there  were  three  attacks  of  apliasia  with  h(Mni])legia  from 
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which  complete  recovery  took  place.    Associated  with  these  were  the  featu 
of  Baynaud's  disease.    The  patient  died  in  a  severe  attack  with  pain  in 
right  hand^  gangrene  to  the  elbow,  and  coma.    Epilepsy  has  been  reported 
a  great  number  of  cases,  and  in  one  case  in  my  clinic,  reported  by  Thon 
the  attacks  only  occurred  in  the  winter  when  he  had  Baynaud*s  disease. 

Albuminuria  may  occur  during  the  attacks.  HaBmoglobinuria  has  b 
present  in  a  number  of  cases,  and  was  well  studied  by  the  well-known  surge 
Druitt,  in  his  own  case.  It  is  of  the  same  nature  as  the  ]>aroxysmal  hsi 
globinuria  already  described. 

Scleroderma  of  the  fingers  may  follow  recurring  attacks.  Occasionally  t 
generalized  scleroderma  begins  with  the  features  of  Haynaud*s  di^e 
Arthritis  has  been  present  in  certain  cases. 

Biagnoais. — There  is  rarely  any  difficulty  in  the  diagnosis.  One  condit 
closely  simulates  it.  namely,  local  gangrene  of  the  toes  associated  with  oUitt 
tive  arteritis ;  but  this  occurs  most  frequently  in  older  persons,  in  diabetic  £ 
jects,  or  in  connection  with  well  marked  arteriosclerosis.  As  a  rule,  tlic  pi 
in  such  cases  is  not  to  be  felt  in  the  dorsal  artery.  Allied  to  this  form  J 
remarkable  affection  described  by  Brueger  among  the  Russian  Jews  in  } 
York — thrombotic  phlebo-arteritis  of  tlie  vessels  of  the  leg  with  local  % 
grene.    In  the  early  stages  the  resemblance  to  Raynaud^s  disease  is  very  cl 

In  the  acute  infections,  particularly  t}'phus  fever,  occasionally  in  epidei 
of  typhoid  fever,  and  in  malaria,  areas  of  multiple  gangrene  occur.  ' 
distribution  is  usually  different,  and  there  is  rarely  any  diBkulty  in  dis 
guishing  this  form  from  Raynaud's  disease. 

Lastly,  there  are  cases  of  multiple  neurotic  skin  gangrene  met  witt 
hysterical  and  nervous  patients,  in  the  majority  of  which  the  lesions  are  i 
inflicted.  In  military  recruits  local  gangrene  of  the  big  toe  has  been  cai 
by  carbolic  acid,  and  it  scents  probable  that  all  of  those  so-called  trophic 
hysterical  lesions  are  simulated. 

Treatment. — In  many  cases  the  attacks  recur  for  yi^arei  uninfluenced 
treatment.  Mild  attacks  require  no  treatment.  In  the  severer  forms  of  I 
asphyxia,  if  in  the  feet,  the  patient  should  be  kept  in  bed  with  the  legs 
vated.  The  toes  should  be  wrai)ped  in  cotton  wool.  The  pain  is  often 
intense  and  may  require  morphia.  Carefully  applied,  systematic  massag 
tlie  extremities  is  sometimes  of  benefit.  Galvanism  may  be  tried.  Ba 
advises  immersing  tlie  affected  limb  in  salt  water  and  ])lacing  one  elect 
over  the  spine  and  the  other  in  the  watiT.  Xitro^jlycerin  has  Ixvn  wai 
n'commended  by  Cates.  Calcium  lactate  in  15  grain  (1  gm.)  ditcic*i»,  thn 
four  times  a  da\.  is  sometimes  very  ellcctual.  It  often  relicvi's  rhilbli 
Cushing  has  intnHluced  a  plan  of  trcatiutnt  with  the  tournitjui't  wliidi 
proved  very  successful  in  several  cast^  in  my  wards.  The  elastic*  l>anc 
or,  better,  one  of  his  jmeumatic  tourniquets,  is  applied  to  an  extremity  I 
enou^rh  to  sliut  off  the  arterial  circulation  and  left  for  some  minutes. 
releasing  the  constriction  the  member  lluslies  brightly,  owing  to  the  ^ 
motor  relaxation.  The  application  in  ca^5i»s  of  severe  s)>asm  may  ha\e  l 
repeated  at  frecjuent  intervals  bi'fore  the  vascular  constriction  in  the  alT» 
parts  will  be  overcome,  and  the  normal  temiK'vature  and  i-olor  return  in  tl 


ANGIO-NEUfiOTIC   (EDEMA  1123 

n.    EBYTHBOMELALGIA 

{Red  Neuralgia) 

Definition. — '^A  chronic  disease  in  which  a  part  or  parts — usually  one  or 
more  extremities — suffer  with  pain,  flushing,  and  local  fever,  made  far  worse 
if  the  parts  hang  down"  (Weir  Mitchell).  The  name  signifies  a  painful,  red 
extremity. 

Symptoms. — In  1872  (Phila.  Med.  Times,  November  23d),  in  a  lecture  on 
certain  painful  affections  of  the  feet.  Weir  Mitchell  described  the  case  of  a 
sailor,  aged  forty,  who  after  an  African  fever  began  to  have  "dull,  heavy  pains, 
at  first  in  the  left  and  soon  after  in  the  right  foot.  There  was  no'swelling  at 
first.  When  at  rest  he  was  comfortable  and  the  feet  were  not  painful.  After 
walking  the  feet  were  swollen.  They  scarcely  pitted  on  pressure,  but  were 
purple  with  congestion;  the  veins  were  everywhere  singularly  enlarged,  and 
the  arteries  were  throbbing  visibly.  The  whole  foot  was  said  to  be  aching  and 
burning,  but  above  the  ankle  there  was  neither  swelling,  pain,  nor  flushing." 
As  the  weather  grew  cool  he  got  relief.  Nothing  seemed  to  benefit  him.  This 
brief  summary  of  Mitchell's  first  case  gives  an  accurate  clinical  picture  of  the 
disease.  His  second  communication.  On  a  Rare  Vaso-Motor  Neurosis  of  the 
Extremities,  appeared  in  the  Am.  Jour,  of  the  Medical  Sciences  for  July,  1878, 
while  in  his  Clinical  Lessons  on  Nervous  Diseases,  1897,  will  be  found  addi- 
tional observations. 

The  disease  is  rare.  The  feet  are  much  more  often  affected  than  the  hands. 
The  pain  may  be  of  the  most  atrocious  character.  It  is  usually,  but  not  always, 
relieved  by  cool  weather;  in  one  of  my  cases  the  winter  aggravates  the  trouble. 
In  a  few  cases  (Eisner,  Dehio,  RoUeston)  the  affection  has  been  complicated 
with  Raynaud's  disease. 

Mitchell  speaks  of  it  as  a  "painful  nerve-end  neuritis.''  Dehio  suggests 
that  there  may  be  irritation  in  the  cells  of  the  ventral  horns  of  the  cord  at 
certain  levels.  Excision  of  the  nerves  passing  to  the  parts  has  been  followed 
by  relief.  In  one  of  Mitchell's  cases  gangrene  of  the  foot  followed  excision 
of  four  inches  of  the  musculo-cutaneous  nerve  and  stretching  of  the  posterior 
tibial.  Sclerosis  of  the  arteries  was  found.  Of  the  I)  cases  in  which  the  local 
conditions  were  studied  anatomically,  the  only  constant  change  was  a  chronic 
endarteritis  (Batty  Shaw). 

m.    ANGIONEUROTIC  (EDEMA 

(Qu  in  clr  \s  I  J  i.scase ) 

Definition. — An  affection  characterized  by  tlie  rKrurrcnce  of  local  a?dema- 
tous  swellings,  more  or  less  limited  in  extent,  and  of  transient  duration. 
Severe  colic  is  sometimes  associated  with  the  outbreak.  There  is  a  marked 
hereditary  disposition  in  the  disease. 

Symptoms. — The  oedema  appears  suddenly  and  is  usually  circumscribed. 
It  may  appear  in  the  face;  the  eyelid  is  a  common  situation;  or  it  may 
involve  the  lips  or  cheek.  The  backs  of  the  hands,  the  logs,  or  the  throat  may 
be  attacked.    Usually  the  condition  is  transient,  associated  perhaps  with  slight 
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gastro-intestinal  dij^trost;,  and  the  afTuclioo  is  of  little  rnofnont.     Tlicrf*  miyl 
a  reiiiarkablo  periodicity  in  the  outbreak  of  the  oedema.     In  Matas'  caae 
periodicity  was  very  striking;  tlie  attack  came  on  every  day  at  I'leven  or 
O'clock.     The  disease  may  be  hereditary  tliroiigh  many  generations.     In 
family  Avhose.  history  I  reported  five  generations  had  been  affected,  ind 
twenty  two  members.    The  swellings  apjM^ar  in  various  parts;  only  mrrly 
tliey  constant  in  one  locality*     The  hands,  face,  and  genitalia  are  the 
most  frecjiiently  atTeeted,     Itching,  heat,  redness,  or  in  some  instanci*§ 
caria,  may  precede  the  outbreak.     Sudden  eedema  of  the  larynx  may  pi 
fatal.     Two  nu^mbers  of  the  family  just  referred  to  died  of  this  complici 
In  one  member  of  this  family^  whom  I  saw  repeatedly  in  attaeks^  the  «we! 
came  on  in  different  parts;  for  example,  the  under  lip  would  be  HwoUen  to 
a  degree  that  the  mouth  could  not  be  opined.     The  hands  enlarge  sud 
so  that  the  fingers  can  not  be  bent.     The  attacks  recur  every  tliree  or 
weeks.     Accompanying  them  arc  usually  gnstro-intestinal  attacks,  severe 
pain,  nausea,  and  sometimes  vomiting.     It  is  quite  possible  that  some  oil 
cases  of  I>ev den's  intermittent  vomiting  may  belong  to  this  group.     The 
is  of  great  intensity  and  usually  requirr!>  morplna.     Arthritis  apparenth 
not  occur.    Periodic  attacks  of  cardialgia  have  also  been  met  with  during 
outbreak  of  the  fl?dema.    Ha^mogkibinuria  has  oc*curred  in  several  cases. 

The  disease  has  aflinities  with  urticaria,  the  giant  form  of  which  is 
ably  the  same  disease.  There  is  a  form  of  severe  purpura,  often  with 
cariai  manifestations,  which  is  also  associated  with  markc<l  gastro-intoftl 
crises^  and  it  is  interesting  to  note  that  Schlesinger  has  reported  a 
which  a  combination  of  erythromelalgia,  Raynaud*^  disease,  and  acute 
occurred.  Quincke  regards  the  conditi(m  as  a  vaso-motor  neun»si^,  under 
intlucnce  of  which  the  permeability  of  the  vessels  is  suddenly  increaB4Hi 

The  treatment  is  very  unsatisfactory.     In  the  cases  a&$ociated  with 
and  general  nervousness,  tonics,  particularly  large  doses  of  strychnia,  do 
I  have  seen  great  iuiprovement  follow  the  prohmged  use  of  ni*  mh; 

calcium  lactate  may  be  tried,  in  doses  of  15  grains  (1  gni,)   i  dilx. 


W.     PERSISTENT   HEEEDITABY   (EDEMA    OF    THE    LEGS 

( J/  ilroy  Vv  D  f A'e^/^t ) 

This  remarkable  condition,  first  descril>ed  by  llilroy  vf  Omaha,  is  chif 
acterized  by  persistent  a^dema  of  the  legs,  without  any  traceable  cause,  or  aoj 
constitutional  features.  It  is  a  fairly  common  complaint,  afftxtmg  iiiaie«id< 
females  equally.  As  many  as  22  persons  in  ^lilroy^s  iSeries  were  afffctei 
among  97  in  six  generations ;  in  Hope  and  French's  series  13  to  4^  pemm 
in  five  generations.  The  eedema  is  strictly  limited  to  the  lower  limbe  Msi 
varies  very  slightly.  In  some  instances  there  are  remarkable  acate  attac^^ 
with  chill,  fever,  and  increase  of  swelling.  Except  mechanically  the  coo 
does  not  seriously  interfere  with  health. 

Here  may  be  mentioned  a  remarkable  familial  affection  described  by 
worth  of  Bristol  {Lnncci,  July  22,  1911),  of  a  general  8ul'»entnnfH>ofi 
Of  six  infants  horn  of  healthy  parents,  all  hut  one  died  within  the  filft 
months,  with   general   redema,    following  Ufjon   diarrhcea.      The 
essentially  from  those  of  oedema  neonatorum. 
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V.    FACIAL  HEBQATBOPHY 

A  rare  affection  characterized  by  progressive  wasting  of  the  bones  and  soft 
tissues  of  one  side  of  the  face.  The  atrophy  starts  in  childhood,  but  in  a  few 
cases  has  not  come  on  until  adult  life.  Perhaps  after  a  trifling  injury  or  dis- 
ease the  process  begins,  either  diffusely  or  more  commonly  at  one  spot  on  the 
skin.  It  gradually  spreads,  involving  the  fat,  then  the  bones,  more  particu- 
larly the  upper  jaw,  and  last  and  least  the  muscles.  The  wasting  is  sharply 
limited  at  the  middle  line,  and  the  appearance  of  the  patient  is  very  remarka- 
ble, the  face  looking  as  if  made  up  of  two  halves  from  different  persons. 
There  is  usually  change  in  the  color  of  the  skin  and  the  hair  falls.  Owing  to 
the  wasting  of  the  alveolar  processes  the  teeth  become  loose  and  ultimately 
drop  out.  The  eye  on  tlie  affected  side  is  sunken,  owing  to  loss  of  orbital 
fat.  There  is  usually  hemiatrophy  of  the  tongue  on  tlie  same  side.  Disturb- 
ance of  sensation  and  muscle  twitching  may  precede  or  accompany  the  atrophy. 
In  a  majority  of  the  cases  the  atrophy  has  been  confined  to  one  side  of  the 
face,  but  there  are  instances  on  record  in  which  the  disease  was  bilateral,  and 
•  a  few  cases  in  which  there  were  areas  of  atrophy  on  the  back  and  on  the  arm 
of  the  same  side. 

Of  the  autopsies,  MendePs  alone  is  satisfactory.  There  was  the  terminal 
stage  of  an  interstitial  neuritis  in  all  the  branches  of  the  trigeminus,  from 
its  origin  to  the  periphery,  most  marked  in  the  superior  maxillary  branch. 

The  disease  is  recognized  at  a  glance.  The  facial  asymmetry  associated 
with  congenital  wryneck  must  not  be  confounded  with  progressive  facial  hemi- 
atrophy. Other  conditions  to  be  distinguished  are :  Facial  atrophy  in  anterior 
polio-myelitis,  and  more  rarely  in  the  hemiplegia  of  infants  and  adults;  the 
atrophy  following  nuclear  lesions  and  sympatlietic  nerve  paralysis;  acquired 
facial  hemihypertrophy,  sucli  as  in  the  case  recorded  by  I).  W.  Montgomery, 
which  may  by  contrast  give  to  the  other  side  an  atropine  appearance;  and, 
lastly,  scleroderma  (a  closely  related  affection),  if  confined  to  one  side  of  the 
face.  The  precise  nature  of  the  disease  is  still  doubtful,  but  it  is  a  suggestive 
fact  that  in  many  of  the  cases  the  atrophy  has  followed  the  acute  infections. 
It  is  incurable. 

VI.    SCLERODERMA 

Definition. — A  condition  of  localized  or  diffuse  induration  of  the  skin. 

Varieties. — Two  forms  are  recognized:  the  circumscribed,  which  corre- 
sponds to  the  keloid  of  Addison,  and  to  morphcea;  and  the  diffuse,  in  which 
large  areas  are  involved. 

The  disease  affects  females  more  frecjuently  than  males,  '^i'he  cases  occur 
most  commonly  at  the  middle  period  of  life.  1'lie  sclrreina  neonatorum  is  a 
different  affection,  not  to  be  confounded  with  it.  The  disease  is  more  common 
in  the  United  States  tlian  statistics  indicate.     I  saw  '^0  rases  in  sixteen  years. 

In  the  circumacrxhed  form  there  are  patches,  ranging  from  a  few  centime- 
tres in  diameter  to  the  size  of  the  hand  or  larger,  in  which  the  skin  has  a 
waxy  or  dead-white  appearance,  and  to  the  touch  is  brawny,  hard,  and  in- 
elastic.    Souietinies  there  is  a  preliminary  hyperaMuia  of  the  skin,  and  subr 


112G 


DISEASES   OF    THE   NERVOUS    SYSTEil 


9lR 


8C(]Utmtlv  there  aro  rlmnfjofi  in  eolpr,  either  areas  of  pit^mcntatifTD  or  of  i 
plete  atropliy  of  the  pigment — leiiefnlernnu     The  i^t^iiyuiry  t'hangr^  ure 
marked.     The  seerelioii  of  Mveat  is  diminished  or  entirely  alwlislied, 
diseaBe  is  more  common  in  women  than  in  men,  and  is  eitnal^  tnciel 
quently  about  the  breasts  and  neek,  sometimes  in  the  counse  of  the 
Tlie  patches  may  devehip  whh  great  rapidity,  and  may  persist  for  mootial 
yeare;  sometimes  tliey  disappear  in  a  few  weeks. 

The  d  iff  me  form,  thougli  less  eomnion,  is  more  seriona.  It  detelops  iM 
in  the  extremitieB  or  m  tlie  fuee.  and  the  patient  notices  that  the  skin  isiuiiin* 
ally  hard  nm]  tirm,  (ir  that  there  h  a  sense  tif  *»tiirne8«*  or  tension  in  mikil^ 
lueustnnied  iiiovenientj^.  (irjvikially  a  dilT(i84\  brawny  induration  dcvrloji* 
und  the  skin  iH-enines  firm  and  hard,  and  s<»  unil<*<l  to  the  FnlieuUneoai  ; 
ifuea  that  it  eoonot  Im  picked  up  or  pinehed.  The  gkin  may  look  int 
but  more  eomnninly  is  glossy*  drier  than  normal,  and  unusually  smooth, 
reference  to  the  loealiznUon,  in  Lewin  and  Hellers  statist ies  in  66  obfiefU* 
tions  the  disease  was  universal;  in  203,  regions  of  the  trunk  were  affectd; 
in  VJ3,  parts  of  the  head  or  face;  in  287,  portions  of  one  or  other 
upper  extremities;  and  in  122,  portions  of  the  lower  extremities, 
there  were  disturbances  of  sensation.  The  disease  may  gradatllj 
involve  the  skin  of  an  entire  limb.  Wiien  universal,  the  face  is 
lees,  the  lips  can  not  be  moved,  mastication  is  hindered,  and  it  may  beoom 
extremely  difficult  to  feed  the  patient.  The  hands  become  fijced  and  ihe  Bii* 
geri5  immobile,  on  account  of  the  extreme  induration  of  the  akin  over  the 
joints.  Remarkable  vaso-motor  disturhanccs  are  common,  as  extreme  cyanoiii 
of  the  hands  and  legs.  In  one  of  my  cases  tachycardia  was  present  Tb 
disease  is  chronic,  lasting  for  months  or  years.  There  are  inatancea  on  iworf 
of  its  persistence  for  more  than  twenty  years.  Recovery  may  otx'ur,  or] 
disease  may  be  arretted.  One  of  my  patients,  with  extensive  involvemeii 
the  face,  ears,  and  hands,  improved  very  much.  The  patients  are  apt  toi 
cumb  to  pulmonary  complaints  or  to  nephritis.  Arthritic  troubles  have 
noticed  in  some  instances;  in  others,  endocarditis,  Raynaud's  disease  mij 
be  associated  with  it,  I  have  seen  au  instance  of  the  diffuse  form  in  which 
the  primary  symptoms  were  those  of  local  asphyxia  of  the  fingers,  and  * 
which,  with  extensive  sclcrodenna  of  the  arms  and  hands  and  face,  thew  wm 
cyaTiosis  and  swelling  of  the  skin  of  the  feet  without  any  brawny  indumtij 
The  pigmentation  of  the  akin  may  he  as  deep  as  in  Addison's  disea>«\ 
which  rast'B  have  been  mistaken;  scleroderma  may  occur  as  a  complicatid 
ex  o  ph  t  ha  1  m  i  e  go  it  re. 

The  remarkable  dystrophy  known  as  stderodartylie  belongs  to  this  ^ 
There  are  symmetrical  invoheincnts  of  the  fingers,  which  become  defor 
shortened,  and  atrophied;  the  skin  bi'comcs  thickened,  of  a  waxy  color,! 
is  sometimes  pigmented.     Multiple  calcareous  no<hiles,  not  unlike  tophiJ 
not  uratic,  may  occur  about  the  fingers.     Bulla?  and  ulcerations  hatf 
met  with  in  sume  instancrs,  and  a  great  deformity  of  tlte  natU.     The 
has  usually  followed  exposure,  and  the  patients  are  much  worae  duriag] 
winter,  and  are  curiously  sensitive  to  cohh     There  may  be  changtpft  mi 
skin  of  the  feet,  but  the  deformity  similar  to  that  which  occurs  in  the  \ 
has  not  been  noted.    Some  of  the  cases  present  in  addition  diffut^e  sder 
tous  dianges  of  the  akin  of  other  parts,     Jn  I^wiu  and  Heller  a  mo 
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ihore  nrf»  35  rnsts  of  isohitod  sderoclactylli^'in,  nn<l  l<^n  ra^apfi  m  wliieli  it  was 
mmbinetl  with  srlfr(Ml<*nnii. 

Tlie  patkolog'y  (if  tlio  digeiise  is  imknown.  It  is  usually  regartlod  n^  a 
trophoneurosis,  probably  deptmtlont  upon  t  lmngf»s  in  tlie  iirteries  of  tJie  skin 
loading  to  conneetive  tissue  overgrowth*  The  thyroid  hat*  been  found  atro- 
phied, 

Treatmeiit* — Tlxe  patients  require  to  be  warmly  clad  and  to  be  guarded 
against  exposure,  as  they  are  particularly  sensitive  to  changes  in  the  weather. 
Warm  baths  followed  by  frigtions  with  oil  should  fe  syi^tematieally  used.  I 
have  tried  the  thyroid  tVediiig  thoroughly  in  the  diffuBe  form.  In  one  case 
the  disease  apjiears  to  be  arrested;  tlie  patient  has  taken  the  extract  for  seven 
years.  In  a  second  ease,  after  a  year  the  face  l>ecame  softer,  and  there  has 
been  permanent  improvement.  In  a  case  of  quite  extensive  localized  sclero- 
dfirnia  the  patches  hecauie  softer  and  the  piginentation  much  less  intense. 
Salol  in  15  grain  (1  gm.)  doses  three  times  a  day  is  stated  to  have  been 
Bucceesful  in  se^'e^al  eases* 
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Here  a  brief  reference  may  be  made  to  the  remarkable  trophic  lesion  de- 
scribed by  Da  Silva  Lima,  which  is  met  with  in  negroes  in  Brazil,  Africa, 
India,  and  occasionally  in  ttie  Southern  States.  It  is  confined  to  the  hies,  usu- 
ally the  little  Ux\  and  begins  as  a  furrow  on  the  line  of  the  digito-phmUr  fold. 
This  gradually  deepens,  the  end  of  the  toe  enlarges,  and,  usually  without 
inflammation  or  |min,  tlie  toe  falls  otT.  The  process  may  last  some  years. 
Cases  have  been  reported  in  America  by  Hornadaj,  Pittman,  F.  J,  Shepherd, 
and  Morrison- 
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DISEASES  OF  THE  LOCOI 

A.    DISEASES   OF   THE 

I.    MYOSITIS 

Definition. — Inflammation  of  the  voluntary 

A  primary  myositis  occurs  as  an  acute,  sub 
is  seen  in  two  chief  forms — the  suppurative  anc 

I.  Suppurative  myositis,  known  also  as 
cially  frequent  in  Japan,  where,  according  to 
been  reported;  but  he  claims  that  some  of  tl 
affections.  Miyake  personally  saw  33  cases 
montlis'  practice,  and  took  cultures  from  all  bn 
results  were  negative,  but  in  27  a  pure  culture 
aureus  was  obtained,  while  in  another  the  str 
albus  with  the  aureus  was  grown.  The  malady 
cles,  and  is  usually  sudden  in  its  onset.  There 
prostration.  Subsequently  abscesses  occur  in 
pyaemia  may  ensue  if  the  implicated  muscles 

n.  Dennato-myositis. — An  acute  or  suba< 
cles  of  unknown  origin  associated  with  cedemt 
lected  28  cases  from  the  literature  and  repor 
The  muscle  inflammation  is  here  multiple,  and 
a  dermatitis.  The  case  of  E.  Wagner  may  be 
tuberculous  but  well-built  woman  entered  the 
noss  in  the  shoulders  and  a  slight  oedema  of  tl 
arms.  There  was  paraesthesia,  the  arms  became 
muscles  felt  doughy.  Gradually  the  thighs 
lasted  about  three  months.  The  post  mortem  f 
culosis;  all  the  muscles  except  the  glutei,  the  ca 
stiff  and  firm,  but  fragile,  and  there  were  scric 
tion  of  the  interstitial  tissue,  and  fatty  deger 
by  Jacoby  the  muscles  were  firm,  hard,  and 
oedema  of  the  skin.  The  cases  usually  last  fro: 
there  are  instances  in  which  it  has  been  longer 
of  the  muscles,  the  oedema,  and  the  pain  nati 
indeed,  Hepp  speaks  of  it  as  a  pseudo-trichino 
is  unknown.  Of  the  28  cases  collected  by  Ste 
changes  are  those  just  mentioned  as  found  ir 
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Senator^s  cases  presented  inarked  dis^orders  of  sensntion  and  has  been  nmned 
neuro-niyositis.  Wagner  sug^^et^ts  thai  *some  of  these  ca^ts  were  examples  of 
acute  progressive  muscular  atrophy.  The  differentiation  from  tricliinosis  is 
possible  only  by  reixioving  a  portion  of  the  iiuistle.  It  has  not  yet  been  de- 
terminc*!  whether  the  eosinojibilia  described  by  Brown  is  peculiar  to  the 
I  trichino.sis  myositis, 

HL  Polymyositis  Haemorrhagica,*— This  form  resemldes  the  dermato- 
myositis  in  general  featurei^,  but  differs  in  the  presence  of  htemorrhages  into 
and  betwee^n  the  muscles.  Of  the  ten  cases  analyzed  l>y  Thayer  four  recov- 
ered.    Purpura  and  ha?nujrrliages  from  the  mucous  membranes  may  occur* 


n.    MYOSITIS   OSSIFICANS   PEOGRESSIVA 

This  is  a  progressive  inflaFumatory  atfection  of  tlie  loeomoior  system  of 

I  unknown  origin,  charaetrrized   by  the  gradual   formation  of  bony  uiasses   in 

tlie  fascia?,  muscles,  aponeuroses,  tendons,  ligaments,  and  lamina,  with  resulting 

ankylosis  of  most  of  the  articulations  (Sterner),     About  100  cases  have  been 

reported.       The  process  begius  in  the  neck  or  back,  usually  with  swelling  of 

the  affected  muscles,  redness  of  the  skin,  and  slight  fever,  or  with  small 

nodules   in   the  n)uscles  wliicli   appear  and    disappear.     After  subsiding   an 

induration  remains,  wdiich  becomes  progressively  harder  as  the  transformation 

into  bone  takes  place.    The  disease  mav  ultimately  involve  a  majority  of  the 

I  ekeietal  muscles.     Nothing  is  knowu  of  the  etiology.     Malformation,  uiicro- 

[dactylism  of  the  thumbs  and  big  toes,  is  present  in  75  per  cent,  of  the  cases. 


in.     BIYALGIA 

( Fib rosii w,  Mtfosi Hs ) 

Betnition*^ — A  painful  ulfeetion  of  tlie  voluntary  muscles  and  of  the  fasciae 
and  periosteum  to  wldch  they  are  attached.  It  is  probable  thai  in  many  eases 
the  fibrous  tissue  is  especially  altected — a  iibrositis.  It  is  by  no  jueans  cer- 
tain that  the  omscular  tissues  are  the  seat  of  tlie  disease.  Many  writers  claim 
that  in  some  cases  it  is  a  neuralgia  of  the  R^nsory  nerves  of  the  muscles.  The 
affection  has  received  various  names,  according  to  its  seat,  as  torticollis,  luni- 
I  Lago,  pit  urodynia,  etc. 

Etiology, — Tlu*  attacks  follow  crvld  and  exposure,  and  trauuia  is  often  a 
factor.  It  is  most  commonly  met  with  in  men,  particularly  those  exposerl  to 
cold  and  whose  occupations  are  laborious.  It  is  apt  to  follow  exposure  to  a 
draft  of  air,  as  from  an  open  wiofbiw  in  a  railway  carriage.  A  sudden  chill- 
ing after  heavy  exertion  may  bring  on  an  attack  of  lumbagi).  Persons  of  a 
gouty  habit  are  certainly  more  prone  to  this  affection,  and  one  attack  ren- 
j  ders  an  individual  more  liable  to  another.  It  is  usually  acute,  but  may  be- 
^comc  subacute  or  even  chronic,  the  last  being  more  common  in  later  life. 

Patliology,  — The  changes  arc  usually  in  the  white  fibrous  tissue  and  are 
I  of  an  inflammatory  nature.  In  acute  cases  there  is  a  serous  exudation  in  the 
I  ptTci'ted  parts  and  following  this  there  may  be  proliferation  of  the  tibrous 
7? 
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tissue.  Tliis  may  extend  between  the  musele  fibres  an<l  eause  fttilTntfiw  < 
pain.  Di8al)ility  with  muscular  atropliy  may  result  from  this.  N<Nluie«AM 
times  form  which  may  be  painful. 

Symptoms. — In  the  acute  forms  the  aflFection  is  entirely  local.  The  con 
tutional  disturbance  is  slight,  and,  even  in  severe  cases,  there  may  be 
fever.  Pain  is  a  prominent  feature  and  may  be  constant  or  occur  only  v 
the  muscles  are  drawn  into  certain  positions.  It  may  be  a  dull  ache,  like 
pain  of  a  bruise,  or  sharp,  severe,  and  cramp-like.  It  is  often  suflSciei 
intense  to  cause  the  patient  to  cry  out.  Pressure  on  the  affected  part  iiiu 
gives  relief.  As  a  rule,  myalgia  is  a  transient  affection,  lasting  from  a 
hours  to  a  few  days,  although  occasionally  it  is  prolonged  for  several  we 
It  is  very  apt  to  recur. 

Much  attention  has  been  given  of  late  to  a  form  of  myositis  ocean 

chiefly  in  the  muscles  of  the  head  and  neck,  causing  at  first  swelling 

pufiBness^  later  indurations.     They  are  found  particularly  in  the  muscta 

the  back  of  the  neck,  but  they  are  occasionally  present  in  the  muscles  of 

abdomen  and  limbs.    They  may  appear  quite  suddenly,  sometimes  in  mm 

that  are  over-worked,  but  in  other  instances  they  seem  to  be  associated  ^ 

I  changes  in  the  weather.    The  affection  of  the  muscles  of  the  bead  and  i 

I  may  be  associated  with  headache,  the  so-called  indurative  headache.    S 

f  of  the  cases  have  a  picture  verj'  similar  to  migraine.    In  the  abdominal  n 

cles  these  limited  swellings  may  cause  pain  and  suggest  appendicitis. 
1-  The  following  are  the  principal  varieties  of  myalgia : 

(1)  Lumbago,  one  of  the  most  common  and  painful  forms,  affects 
muscles  of  the  loins  and  their  tendinous  attachments.    Some  patients  are  i 

^  ject  to  attacks  at  short  intervals.    It  occurs  chiefly  in  workingmen  and  o 

after  a  strain  in  lifting.  It  comes  on  suddenly,  and  in  verj'  severe  ca.ses  ( 
pletely  incapacitates  the  patient,  who  may  be  unable  to  turn  in  bed  or  to 
from  the  sitting  posture.  There  may  be  difficulty  in  distinguishing  tin?  i 
arthritis  of  the  spine  or  sacro-iliac  joint  disease.  In  thesi*  condition* 
symptoms  arc  more  persistent.  The  restriction  of  motion  in  the  spine  i 
aid  in  recognizing  arthritis  and  the  special  features  of  sacro-iliac  joint  inv< 
ment  should  be  looked  for.    The  X-ray  plates  are  a  great  aid. 

(2)  Stiff  neck  or  torticollis  affects  the  muscles  of  the  antero-latera 
back  region  of  the  neck.  It  is  very  common,  often  unilateral,  and  occur?  i 
frequently  in  the  young.  The  patient  holds  the  head  in  a  peculiar  mai 
turned  to  one  side,  and  rotates  the  whole  body  in  attempting  to  turn  it. 

(3)  Pleurodynia  involves  the  intercostal  muscles  on  one  side,  and  in  £ 
instances  the  pectorals  and  serratus  magnus.  This  is,  perhaps,  the  most  p 
ful  form  of  the  disease,  as  the  chest  can  not  be  at  rest.  It  is  more  commoi 
the  left  than  on  the  right  side.  A  deep  breath,  or  coughing,  causers  a 
intense  pain  on  pressure,  sometimes  over  a  ver}-  limited  area.  It  ma} 
difficult  to  distinguish  from  intercostal  neuralgia,  in  which  affection,  how( 
the  pain  is  usually  more  circumscribed  and  paroxysmal,  and  there  are  tei 
jmints  along  the  course  of  the  nerves.  It  is  sometimes  mistaken  for  pleu 
but  careful  physical  examination  readily  distinguishes  l)etween  tlie  two 
feet  ions. 

(4)  Among  other  forms  which  may  be  mentioned  are  c*ephalodynia,  af 
ing  the  muscles  of  the  head;  scapulodynia,  omodynia,  and  dorsodynia. 
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fecting  the  mtisc*le«  about  the  shoulder  and  upper  part  of  tlie  l)aek.  Myalgia 
may  also  occur  in  the  abdonijual  inuseleH  and  in  the  muscles  of  the  extremities. 
•  The  chronic  forms  are  distinguished  by  noreness  or  pain  associated  with  vary- 
ing degrees  of  disability.  Tliere  may  be  marked  stiffness  of  the  muscles, 
which  are  sometimes  painful  on  pressure  and  may  show  definite  tender  areas 
of  induration. 

Treatment. — Rest  of  the  affected  muschs  is  of  the  first  importance,  and 
it  is  well  to  protect  them  from  cold  by  a  covering  of  flannel.  Strapping  of 
the  side  will  sometimes  completely  relieve  pleurodynia.  No  belief  is  more 
widespread  among  the  public  than  in  the  efficacy  of  porous  plasters  for  mus- 
cular pains  of  all  sorts,  particularly  those  al)out  the  trunk.  If  the  pain  is 
severe  and  agonizing,  a  hypodermic  of  morphia  gives  immediate  relief.  For 
lumbago  acupuncture  is,  in  acute  cases,  the  most  efficient  treatment.  Needles 
of  from  three  to  four  inches  in  length  (ordinary  bonnet-needles,  sterilized,  will 
do)  are  thrust  into  the  lumbar  muscles  at  the  seat  of  pain,  and  withdrawn 
after  five  or  ten  minutes.  In  many  instances  the  relief  is  immediate,  and  I 
ean  corroborate  fully  the  statements  of  Ringer,  who  taught  me  this  practice, 
as  to  its  extraordinary  and  prompt  efficacy  in  many  instances.  The  constant 
current  is  sometimes  very  beneficial.  In  many  forms  of  myalgia  the  thermo- 
cautery gives  great  relief  and  in  obstinate  cases  blisters  may  be  tried.  Hot 
fomentations  are  soothing,  and  at  the  outset  a  Turkish  bath  may  cut  short 
the  attack.  The  bowels  should  be  freely  opened  and  large  amounts  of  water 
taken.  The  salicylates  are  usually  eflFectual ;  sodium  salicylate  (gr.  x  to  xv, 
0.6  to  1  gm.),  aspirin  (gr.  x,  0.6  gm.),  or  salol  (gr.  v,  0.3  gm.)  may  be  given. 
Some  patients  respond  well  to  colchicum  (tH  xv,  1  c.  c.  of  the  wine).  In 
chronic  cases  potassium  iodide  may  be  used,  and  both  guaiacum  and  sulphur 
have  been  strongly  recommended.  Persons  subject  to  this  aflFection  should  be 
warmly  clothed,  and  avoid,  if  possible,  exposure  to  cold  and  damp.  In  gouty 
persons  the  diet  should  be  restricted  and  the  alkaline  mineral  waters  taken 
freely.  Large  doses  of  nux  vomica  are  sometimes  beneficial.  Massage  some- 
times gives  relief;  it  should  be  given  gently  at  first  and  more  vigorously  later. 


IV.    MYOTONIA 

{Thomsen's  Disease) 

Definition. — An  affection  characterized  by  tonic  cramp  of  the  muscles  on 
attempting  voluntary  movements.  The  disease  received  its  name  from  the 
physician  who  first  described  it,  in  whose  family  it  existed  for  five  generations. 

While  the  disease  is  in  a  majority  of  cases  hereditary,  hence  the  name 
myotonia  congenita,  tliere  are  other  forms  of  spasm  verv  similar  which  may 
be  acquired,  and  others  still  which  are  quite  transitory. 

Etiology. — All  the  typical  cases  have  occurred  in  family  groups;  a  few 
isolated  instances  have  been  described  in  which  similar  symptoms  have  been 
present.  Males  are  much  more  frequently  affected  than  females.  In  102 
recorded  cases,  91  were  males  and  only  11  females  (Hans  Koch).  The  disease 
is  rare  in  America  and  in  England;  it  se(*ms  more  common  in  Germany  ami 
in  Scandinavia. 
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Symptoma, — Tlie  disease  coinos  on  in  cliihihood.  It  is  noticed  thit  na 
account  of  tlie  sliffm^Sf^  the  cliiltlrvn  art*  not  able  to  tnke  part  in  ordiniifT 
gaineg.  The  pefuliarity  is  noticed  only  during  voluntary  inoveraentfi.  Th« 
contraction  which  the  patient  wills  is^  slowly  aeeomplishcd ;  the  reUiAtioQ 
which  the  patient  wills  is  also  slow.  The  contraetion  often  persists  for  a  little 
time  after  he  has  dropped  an  ohjeet  which  he  has  picked  up.  In  walking,  the 
start  is  ditl^ieult;  one  leg  in  put  forMard  slowly;  it  halts  from  stifTm-Hi  fori 
second  or  two,  and  then  after  a  few  steps  the  lege  become  limber  and  he  Tilb 
withont  any  ditTiculty.  The  nmseles  of  t!ic  arms  and  legs  are  those  usoiUt 
implicated  ;  rarely  the  facial,  ocular,  or  laryngeal  muscles.  Emotion  and  euld 
aggravate  the  condition.  In  goine  instances  there  is  mental  weaknett.  Tk» 
Bcnsalion  and  the  reflexes  are  normal-  G.  M.  Hammond  has  repotted  Ikwe 
remarkable  cases  in  one  family,  in  w4neh  the  disease  l)egan  at  the  eighth  y«r 
and  was  confined  entirely  to  the  arms.  It  was  accompanied  w*ith  some  dight 
mental  feeldeness.  The  condition  of  the  muscles  is  interestting.  The  [latienti 
ap[)ear  and  are  muscular,  and  there  is  sometimes  a  deiinite  h>7>ertrophy  of  tin 
muscles.  The  force  is  scarcely  proportionate  to  the  size.  Erb  h*is  d«?8i*rib«l 
a  characteristic  reaction  of  the  nerve  and  muscle  to  the  electrical  eurrento— 
the  so-called  myotonic  reaction,  the  chief  feature  of  which  is  that  normallr  ik 
contractions  caust^d  by  cither  current  attain  their  maximum  slowly  and  win 
slowly,  and  vermicular,  wave-like  contractions  pass  from  the  cathode  ta  th 
anode. 

The  disease  is  incurable,  but  it  may  be  arrested  temporarily.  Tlie  nttaw 
of  the  affection  is  unknown.  Dejcriiie  and  Sottas  have  found  hypertrophy  rf 
the  primitive  fibres  with  multiplication  of  the  nuclei  of  all  the  mixftUi 
including  the  diaphragm,  hut  not  the  heart.  The  spinal  cord  and  the  nerm 
were  intact.  From  Jacoliy's  latest  studies  it  is  doubtful  wdiother  tliese  c}uuife> 
in  the  muscles  are  in  any  way  ebaracteristic  or  [leculiar  to  the  disease.  J. 
Koch,  however,  has  found,  in  addition  to  the  muscle  hypertrophy,  degeoen* 
tive  and  regenerative  changes  present,  which  he  considers  sufficient  to  acoom^ 
for  the  myotonic  disorder.  Karpiiisky  and  von  Bechterew,  from  i*awW 
urinary  examinations,  regard  tlie  atrcetion  as  due  to  an  auto-int  4 

the  muscle  tissue,  caused  by  some  faulty  metabolism.     Uo  treain.  -_:        "^ 
condition  is  known. 


I 


V.    PARAMYOCLONUS  MULTIPLEX 

{Mtjorloniffj 

Definition. — An  affection,  desenhcd  by  Friedreich,  character i;ail  by  dontt 
contractions,  chiefly  of  the  muscles  of  the  extremities,  occurring  either  lUlK 
stantiy  or  in  paroxysms. 

The  cases  have  been  chiefly  in  males,  and  the  disea^  has  followed  emo- 
tional disturbance,  fright,  or  straining.  The  contractions  are  usually  biliicrtl 
and  may  vary  from  Hfty  ro  one  hundred  and  fifty  in  the  minute.  OecasioDiUv 
tonic  spasms  oci;ur.  They  are  not  accompanied  by  any  sensory  disturfaaflcs^ 
In  the  intervals  between  the  attacks  there  may  be  tremors  of  the  musclt^  b 
the  severe  spasms  tlie  n^jvements  may  be  very  violent:  the  hodv  is  toswi 
jiboutj  and  it  is  sometimes  diflicidt  to  keep  the  patient  in  bed,     Gucti  b«i 
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described  a  family  in  which  the  affection  has  occurred  in  three  generations. 
Weiss  has  also  noted  heredity  in  four  generations.  According  to  this 
author  the  essential  symptoms  are  continuous  or  paroxysmal  contractions, 
usually  symmetrical  and  rhythmical,  of  muscles  otherwise  normal,  which 
cease  during  sleep.  There  are  neither  psycliical  nor  sensory  disturbances. 
The  condition  is  most  common  in  young  males,  and  is  unaffected  by  treat- 
ment. RaTOiond  groups  this  disease  with  fibrillary  tremors,  electric  chorea 
(Dnbini's  disease),  tic  non  douloureux  of  the  face,  and  tlie  convulsive  tic, 
under  the  name  of  myoclonies,  believing  that  it  is  only  one  link  in  a  chain  of 
pathological  manifestations  in  the  degenerate.  Dana,  in  1903,  divided  the 
myoclonias  into  five  groups.  In  the  first  lie  placed  paramyoclonus  multiplex, 
and  considered  the  names  of  four  somewhat  similar  affections  as  synonyms 
of  the  same. 

VI.    MYASTHENIA   GRAVIS 

{Asthenic  Bulbar  Paralysis;  Erb-Goldflam's  ISymptom-Complex) 

Definition. — A  disease  with  fatigue  symptoms  referable  to  the  muscular 
system,  due  to  failure  of  innervation  without  definite  changes  in  muscles  or 
nerves. 

Of  180  cases  collected  by  McCarthy,  83  were  males  and  96  females.  The 
disease  is  most  frequent  in  the  third  decade.     The  etiology  is  unknown. 

The  muscles  innervated  by  the  bulb  are  first  affected — those  of  the  eyes, 
the  face,  of  mastication;  and  of  the  neck.  After  effort  the  muscles  show 
fatigue,  and  if  persisted  in  they  fail  to  act  and  a  condition  of  paresis  or  com- 
plete paralysis  follows.  All  the  voluntary  muscles  may  become  involved. 
After  rest  the  power  is  recovered.  In  severe  cases  paralysis  may  persist.  The 
myasthenic  reaction  of  Jolly  is  the  rapid  exhaustion  of  tlie  muscles,  by  farad- 
ism,  not  by  galvanism.  Tliere  are  marked  remissions  and  fluctuations  in  the 
severity  of  the  symptoms. 

Examination  of  the  nervous  system  has  revealed  no  abnormality.  Weigert 
found  a  thymus  tumor  with  metastatic  growths  in  tlie  muscles.  Hun, 
Bloomer,  and  Strecter  have  described  an  infiltraticm  of  the  muscles  and  of  the 
thymus  gland  with  lymplioid  cells  and  a  i)roliferation  of  the  glandular  ele- 
ments of  the  thymus. 

The  diagnosis  is  easy — from  the  ptosis,  the  facial  expression,  the  nasal 
speech,  the  rapid  fatigue  of  the  muscles,  the  niyasthcnic  rcatticm,  the  absence 
of  atrophy,  tremors,  etc.,  and  the  renmrkahle  variations  in  tho  intensity  of 
the  symjitoms.  Of  the  ISO  collected  cases  72  proved  fatal.  The  patient  may 
live  many  years:  recovery  may  take  ])lacc.  Hest,  strychnia  in  full  doses, 
massage,  and  alternate  courses  of  iodide  of  potassium  and  mercury  may  be 
tried. 

Vn.    AMYOTONIA   CONGENITA 

( OjfjK' n helm 's  I) israsc ) 

A  congenital  affection  chnrnctcrizcd  hy  ^'cncral  or  local  hyfjotonus  of  the 
voluntary  muscles.     Oppenheini  called  the  disease  niyatonia,  hut  this  is  pho- 
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netically  so  similar  to  myotonia  (Thomseu's 
nia  of  English  writers  is  preferable. 

Collier  and  Wilson,  who  have  analyzed  th( 
ing  definition:  "A  condition  of  extreme  flac< 
with  an  entire  loss  of  the  deep  reflexes,  most 
always  showing  a  tendency  to  slow  and  pro/ 
great  weakness,  but  no  absolute  paralysis  of 
are  most  affected;  the  face  is  almost  always 
and  soft,  but  there  is  no  local  wasting.    Contr 
course  of  time.    The  faradic  excitability  in  tl 
faradic  stimuli  are  borne  without  complaint, 
of  lesions  of  the  nervous  system  occur." 

In  Spiller's  case  no  lesions  were  found, 
the  cells  of  the  anterior  horns  were  found  1 
tensive  changes  in  the  muscle  fibres^  simil&r 


B.    DISEASES   OF    T; 
I.    ARTHRITIS  DBF 

Definition. — A  disease  of  the  joints  of  doi 
result  of  infection,  characterized  by  changes 
tilage,  and  peri-articular  structures,  and  in  so 
trophic  changes  in  the  bones.    A  tendency  to 

Long  believed  to  be  intimately  associat 
(whence  the  names  rheumatic  gout  and  rheum 
seems  disproved.  By  the  studies  of  the  Bostoi 
(Joldthwaite,  and  Lovett)  and  of  Strangewa; 
(England)  we  are  gradually  getting  a  more 
atomical  and  clinical  forms  of  this  common  ( 
opinion  as  to  whether  there  are  two  distinc 
the  same  disease  included  under  this  head  in 
view  consider  that  in  one  disease  the  sync 
articular  tissues  are  particularly  affected  (rl 
otlier  disease  the  cartilage  and  bone  (osteo 
freijuently  and  to  it  belong  many  of  tlie  casc! 

Etiology. — Auk. — A  majority  of  tlie  casos 
and  fifty.  In  A.  E.  Garrod's  analysis  of  r)()0 
twenty  years  of  age.  In  45  per  cent,  of  tlie  t 
McCVae,  the  onset  was  before  the  age  of  thirty 
articular  changes  predominating  tlie  age  of  o] 
group  witli  special  cartilaginous  and  bony  ch 

Sex. — Among  Garrod's  cases  there  were  - 
of  the  series  of  McCrae  were  males.  The  inc 
the  inclusion  of  the  cases  of  spondylitis,  of  wh 
In  women  a  close  association  with  the  menop 

Predispositiox. — In  21()  in  Garrod's  serii 
joint  lroub\e*5  iw  MviCvae'a  series  only  in  71>  . 
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dren  in  a  family  may  be  affected.  In  America  the  incidence  in  the  negro  is 
relatively  much  less  than  in  the  white.  Occupation  and  the  station  in  life 
do  not  seem  to  have  any  special  influence. 

Exposure  to  cold,  wet  and  damp,  errors  in  diet,  worry  and  care,  and 
local  injuries  are  all  spoken  of  as  possible  exciting  causes,  but  probably  play 
but  a  small  part. 

As  regards  the  views  of  the  etiology  of  arthritis  deformans,  the  one  that 
it  is  of  nervous  origin  is  only  of  historical  interest,  and  the  modern  opinion  is 
that  it  is  a  result  of  some  infectious  process,  certainly  in  the  majority  of 
cases. 

Arthritis  Deformans  as  a  Chronic  Infection. — In  recent  years  this 
view  has  been  gaining  ground,  although  as  yet  positive  bacteriological  evi- 
dence is  lacking.  The  infection  may  be  with  a  specific  organism  or  perhaps 
with  various  ones.  Several  workers  have  obtained  organisms  from  the  joints, 
and  suggestive  results  have  followed  the  injection  of  cultures  in  animals,  but 
no  constant  association  with  any  organism  has  been  proved,  and  it  seems 
probable  that  this  form  of  arthritis  may  be  secondary  to  infection  with  various 
organisms. 

The  acute  onset,  with  fever  in  many  castas,  the  polyarthritis,  the  presence 
of  enlarged  glands,  the  frequent  enlargement  of  the  spleen,  the  occurrence  of 
pleurisy,  endocarditis,  and  pericarditis  in  some  cases  are  all  suggestive  of  an 
infection.  The  likeness  of  the  lesions  to  those  due  to  arthritis  from  a  specific 
cause,  such  as  the  gonococcus,  is  suggestive,  and  also  the  association  of  the 
arthritis  with  definite  foci  of  infection  in  some  cases,  l^astly,  a  consideration 
of  the  form  in  children  described  by  Still  lends  weight  to  this  view,  particu- 
larly in  the  widespread  enlargement  of  the  lymph  glands  and  the  swelling  of 
the  spleen.  The  sources  of  infection  may  be  many:  tonsillitis,  suppuration 
in  the  nasal  sinuses,  chronic  bronchitis,  pyorrhcea  alveolaris,  pelvic  disease 
in  women  and  prostatic  disease  in  men;  the  possibility  of  chronic  infection 
from  the  intestinal  tract  must  be  considered.  The  infective  theory  of  origin 
is  gaining  adherents,  though  it  still  lacks  positive  demonstration. 

Metabolic. — While  the  nutrition  suffers  in  many  cases  there  does  not 
geem  any  evidence  to  support  the  view  that  tlie  disease  is  primarily  due  to 
disturbance  of  metabolism.  Metabolic  changes  are  probably  secondary  just  as 
are  the  trophic  changes. 

Morbid  Anatomy. — The  usual  descriptions  are  of  the  late  stages  of  the 
disease  when  extensive  damage  has  occurred,  for  there  have  lH»i»n  few  oppor- 
tunities to  study  the  early  changes,  although  more  freijuent  oiKTations  have 
extended  our  knowledge  of  them  and  radiographs  have  aided  muel).  There  are 
three  main  forms  of  change:  (1)  liCsions  principally  in  the  synovial  mem- 
branes and  iHTi-articular  tissues  (the  so-called  rheumatoid  arthritis),  (2) 
with  atrophic  changes  in  the  cartilage  and  hemes  predominating,^  and  (3)  with 
hy})ertrophy  and  overgrowth  of  bone  (so-called  osteo-arthritis).  The  first 
and  second  are  seen  most  frcijuently  in  the  joints  of  the  extremities,  the  third 
in  the  spine.  Whether  these  are  distinct  diseases  or  different  manifestations 
of  the  same  disease  it  is  difficult  to  say.  In  many  eases  all  forms  of  eliange 
are  found,  which  s|H»aks  apiinst  the  view  that  there  are  two  distinct  diseases. 
The  ehangt'H  in  general  are:  (1)  Flffusion,  whieh  is  not  constant  and  shows 
no  special  features.    (2)  Changes  in  the  synovial  membrane.     These  are  in- 
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flatiimaiorv  nnd  often  ha^morrhagic  at  tlie  onset.  Tliere  may  be 
tliickening  and  proliferatioo  of  the  i^ynovial  fringes  with  the  (ormiiti 
illi — villous  arthritis.  (3)  The  capsule  and  surrounding  tissues  miy  he 
infiltrated  and  much  swollen.  The  peri-articular  tissues  show  infiltnitioa  lud 
swelling,  and  the  enlargement  of  tlie  Joint  i^  more  often  due  to  gwelling  about 
i  than  to  bony  ehanges,  (4)  Cartilage,  This  may  show  erosion,  ulcmt 
atrophy,  or  proliferation.  The  cartilage  may  disappear  entirely,  but 
changes  are  often  very  irregular  and  uneven  and  the  cartilage  may  be  reph 
by  fibrous  tissue  or  by  hone,  the  latter  being  most  common  at  the  edgej 
cartilage.  The  cartihiges  may  be  soft  and  gradually  absorbed  or  thinne 
often  begins  op]>osite  the  point  of  greatest  involvement  of  the  synovial 
brane).  {^)  Bone.  This  may  show  atrophy  of  varying  grade.  If  the  ctrtili 
is  completely  absorbed  the  surface  of  tlie  bone  often  becomes  hard  and 
nated.  In  the  form  spoken  of  as  hifpertrophic  there  is  new  bone  formiiti 
which  Is  most  common  at  the  edge  of  the  articular  surfaces.  In  the  liip  p 
this  may  form  an  irregular  ring  of  bone  about  the  joint  cavity.  The  comma 
est  example  of  overgrowth  of  bone  is  seen  on  the  so-called  "Heberden's  w:>d^* 
whicli  are  bony  outgrowths  at  the  tenuiual  interphalangeal  jointit.  Thm 
may  be  deposit  of  new  bone  in  the  ligaments,  particularly  in  the  spine.  PI^^ 
liferation  of  bone  usually  occurs  at  the  margins  of  the  joints  in  the  form  *«f 
irregular  nodules — the  osteophytes — which  may  lock  the  joints.  Tlie  fonof 
tion  of  bone  may  also  occur  in  ligaments,  especially  of  the  spine,  which  nnj 
he  converted  into  a  rigid  l>ony  column.  Bouy  ankylosis  rarely  occura, 
peripheral  joints,  hut  is  common  in  the  spine. 

There  may  be  extensive  secondary  ehanges.    Muscular  atrophy  Is 
and  may  appear  with  great  rapidity.     Subluxation  may  occur,  es}ieciin;  I 
tlie  knee  and  finger  Joints.     The  hands  often  sliow  great  deformity, 
larly  ulnar  deflection.     Contractures  may  follow  and  the  joints  becou 
in  a  flexed  position.     Neuritis  and  trophic  disturbances  mny  be 
the  neuritis  is  sometimes  due  to  direct  extension  of  tlie  inflammatory 
Subcutaneous  fibroid  nodules  occasionally  occur. 

The  nidiograj)hs  show  the  changes  very  well.     Erosion  of  the  cartila|»t  i 
easily  seen.    Jn  the  type  with  predominant  peri-articular  changes  the  oifi 
lage  and  bone  often  sliow  little  alteration.    The  occurrence  of  various 
in  d liferent  joints  or  even  in  the  same  joint  is  common  and  bony  change  cur" 
occur  with  marked  involvement  of  tlie  peri-articular  tissues. 

Symptoms, — The  onset  may  be  acute  or  gradual.  In  the  acute  formj 
number  of  joints  may  be  involved,  there  may  be  high  fever  .  '  "  wh 
condition  be  suggestive  of  rheumatic  feviT.  In  other  cases  the 
in  one  joint  and  others  are  involved  a  few  days  later.  With  the  gjidoii 
onset  one  joint  is  attacked  and  others  follow.  Some  cases  are  betwtffi  i*J 
may  be  termed  subacute.  In  cases  with  an  acute  onset  the  attack  nwy  mi 
persist  very  long;  with  the  chronic  onset  the  duration  is  uauaUv  pmihofBL 
The  acute  onset  occurs  more  fref]uently  in  the  form  in  which  changes  ill 
soft  parts  predominate. 

ARTintrns, — In  the  acute  form  the  joints  are  8«*ollen,  tender,  and  W  I 
the  touch,  but  do  not  often  show  marked  redness.     There  may  be  effosian 
the  larger  ji>in(s.     Pain  is  a  markerl  feature  nml  is  increased  bv  ran\iTDrfil 
the  patient  ufe\iaily  taking  the  position  in  which  he  has , 
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When  a  joint  ia  onco  attacked,  the  process  doca  not  subside  quickly,  and  when 
the  arthritis  lessens  sonic  change  remains  in  the  joint  which,  however,  may  be 
very  slight.  The  joints  of  the  spine,  especially  in  the  cervical  region,  are 
often  involved  in  the  more  acute  forms,  and  in  these  there  is  rarely  any  per- 
manent change.  The  temporo-maxillary  joint  is  often  involved,  and  arthritis 
here  is  always  suggestive  of  this  disease.  The  hands,  when  involved,  show 
very  characteristic  changes.  The  knuckle  joints  are  red,  swollen,  tender,  and 
show  limitation  of  motion.  The  fingers  are  often  involved;  swelling  of  the 
interphalangeal  joints  is  common  with  a  resulting  thickening  which  gives  a 
fufliform  appearance  to  the  finger.  Partial  dislocation,  particularly  at  the 
terminal  joint,  is  common.  The  knee  joints  are  often  involved  with  pain, 
effusion,  limitatitm  of  motion,  and  later  villous  arthritis  or  subluxation. 
Thickening  of  the  capsule  usually  occurs  early. 

In  the  hypertrophic  (osteo-arthritis  form)  the  prmess  is  rarely  as  acute 
as  when  the  peri-articular  parts  are  particularly  involve<l  (rheunuitoid  ar- 
thritis), but  is  usually  polyarticular.  The  terminal  finger  joints,  the  hip  joint, 
and  the  spine  are  especially  affected.  Pain  is  usually  a  marked  feature,  and 
the  local  features  are  not  so  marked.  The  process  is  more  likely  to  be 
chronic. 

IIebkrden's  Nodes. — These  are  small  bony  outgrowths  ("little  hard 
knobs" — Hel)erden)  at  the  terminal  phalangeal  joints,  which  develop  gradu- 
ally at  the  sides  of  the  distal  phalanges.  They  are  nmch  more  common  in 
women  than  in  men.  Heberden  says  "they  have  no  connection  with  gout, 
l)eing  found  in  persons  who  have  never  had  it/'  yet  they  are  often  regarded 
as  indicating  gout.  In  the  early  stage  the  joints  may  Ixi  swollen,  tender,  and 
slightly  red,  particularly  when  injured.  The  attacks  of  pain  and  swelling  may 
come  on  in  the  joints  at  long  intervals  or  follow  injury.  Sometimes  they  are 
the  first  manifestation  of  a  general  arthritis.  Their  distribution  is  not 
always  regular  and  they  are  often  largest  on  the  fingers  most  used.  They 
are  often  found  in  patients,  the  arthritis  in  whose  other  joints  is  of  the  other 
form.  The  condition  is  not  curable;  but  there  is  this  hopeful  feature — the 
subjects  whose  arthritis  begins  in  this  way  rarely  have  severe  involvement  of 
the  larger  joints.    They  have  been  regarded,  too,  as  an  indication  of  longevity. 

The  MON-AKTicuLAK  FOKM  affccts  chicfly  old  persons,  and  is  seen  particu- 
larly in  the  hip  and  shoulder.  It  is  identical  with  the  general  disease  in  its 
anatomical  features.  The  muscles  show  wafting  early  and  in  the  hip  the  con- 
dition ultimately  bwomes  that  descriUnl  as  w  orb  us  vojra*  senilis,  Thesi*  cases 
seem  not  infre(|iiently  to  follow  an  injury.  They  differ  from  the  polyarticu- 
lar form  in  oirurring  chiefly  in  men  and  at  a  later  |)eriod  of  life 

The  Veiitkbkal  Foim  (S/)ondjflitis). — This  may  occur  alone  or  with 
involvement  of  the  peri|)heral  joints.  With  the  acute  polyarthritis  of  the 
peripheral  joints  the  spine  may  be  involved,  but  there  is  usually  no  |>ermanent 
change.  With  the  hypertrophic  form  there  is  often  bony  proliferaticm  and 
some  spinal  rigidity  results  which  may  involve  the  whole  spine  or  only  a  part; 
in  the  latter  case  the  lower  dorsal  an<l  lumbar  re«:ions  suffer  most  frefpiently. 
The  conditicm  may  not  involve  more  than  a  few  vertebra*.  The  features  are 
as  variable  as  in  the  peripheral  joints  and  there  may  be  repeate<l  acute  at- 
tacks or  a  steady  progressive  process.  In  the  general  spine  involvement  the 
rilis  may  be  fixed,  the  thorax  immobile,  and  the  breathing  abdominal.     Hierc 
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It  }«iS 


arc  two  varieties  of  tlic  pfonoral  involvcmont  which  are  unnictimcs 
m^  sfK^cial   t]ifeast»8.      In    oiio    <vnii   Beehtrrew)    the   spine  iilonr  i>^  involiml,  I 
and   lliere  are  |)runniitKi^<l    m'fVL'-nnjt  syinploms — |>aiii,   aiiii*!^theHiA,  Atrogykj] 
of  the  mui!ieles,   rtiad  asceiidiug   degeneration  of   the   cord.      V^on   Bechtirav 
tliinks  it  begins  as  a  meningitig,  leads  to  comitreesion  of  tlje  nerre  ro(^  l(v 
of  function  of  the  spinal   muscles,  atrophy  of  the   intervertebral  di*kf,  t»l 
gradually  ankylosis  of  tlie  spine.     In  the  other — Striiniiiell-Marie  tvp**— t'^ 
hip  and  slionlder  joints  may  he  involved  (spondyiofte  rhizoni^lii^ue).  ati'^  ' 
nurvooB  i^yrnptonis  are  less  prominent.     Botli  appc*ar  to  be  forms  of  trthr.i  <- 
defornums*  and  shoidd  neither  Ih^  regarded  nor  de**crilx*d  aj«  Pc*panle  dlitwri. 
Sjtondylitis  deformans  h  more  frnjiivnt  in  males  than  in  f«!  ..   i 

probably  plays  an  iniporlant  jjart  in  iig  etiology,     Lcurtl  ui  ^  ;ur» 

lieuiarly  common  in  the  lunduir  region  find  may  caueo  aeiaticn  aiwl  t 
variety  of   referred   pains.      Pressitre   on   the  nerve-rciots   cminc   giral 
panesthesia,  and  atrophy  of  tlie  mni?e!es.     Movement  of  the  spine  U 
restricted. 

Aktiihitjs  Defohmaxs  in  CHiLDitEX,— Some  cftse^  resemble  dcurfj  tli 
disease  in  adnlte,  in  others  there  are  very  striking  differenc?**.  A  vm  iutw^ 
eating  variety  has  been  differentiated  by  Still,  in  whicli  tb  d  mJivf^ 

moni  of  tlie  joints  is  associated  with  swelling  of  the  lyinf)li  _  and  of  tk 

spleen.  The  onset  is  almost  always  before  the  second  dentition,  and  girliiff 
more  frequently  afftx-ted  than  boys.  The  sympton»s  romphiinod  of  arv  uw- 
ally  slight  stiffness  in  one  or  two  joints;  gradually  others  lieoc»me  inrolwi 
The  onset  may  ix*  acute  with  lever  or  even  wilb  chills.  The  enlir|Ci*iiiflrt  if 
the  joints  is  dML'  rather  to  a  genera!  thickening  of  the  s<^ft  tisauts  ttiiDtd 
bony  enlargement.  The  limitation  of  movement  may  be  extreme,  omu£  t- 
the  fixation  of  the  joints,  and  tliere  may  he  much  muscular  WAsting.  TV 
enlargement  of  the  lymph  glands  is  most  striking.  increaH**^  with  f*^ier.  mJ 
may  lie  general ;  even  the  ep(tro<^hlear  ghimls  may  be  as  large  as  bi»4* 
nuts.  The  edgi*  of  (he  spleen  can  nsnally  he  felt  below  tVie  eci^tal  m«f?* 
Sweating  is  often  profuse  and  there  nuiy  l>e  anannia,  but  heart  complni- 
tions  are  rare.  The  children  look  puny  and  generally  show  «m'9l  of  ileif^ 
opment. 

CiENEttAL  FiiATiruES. — Tempeminrc. — In  the  acute?  attacks  this  inay  Wl* 
102 **  or  10:r  F,,  hut  is  fre*|uently  lower  ami  often  per^iists  for  weeld  wA 
a  maximum  about  l(H)'^  F.  The  ;/»te  is  usually  rapid  iu  proporttoo  tali* 
fever,  the  most  frequent  range  Inking  from  Ou  to  110.  Cardiac  ehanf^ii  il* 
found  in  a  small  proportion  of  cases.  Ohtndulnr  enlargrmrnt  i«  n^mnioa  tBt 
may  be  general  or  especially  marked  in  the  glands  related  to  the  «fferti*d  id^ 
The  ,^plren  is  enlarged  in  souie  cases,  the  fret  pie  ncy  Indng  ijreater  in  ^ 
younger  patients.  Stthnitaneotnf  noilule.s  occur  in  a  few  eaj^t^s  and  «e  mai^ 
times  tender,  ^fhe  hiond  often  shows  a  slight  anaemia,  whirli  is  nol  as  mafM 
as  might  he  expected  from  the  appea ranee  of  the  patients  Tlierr  h  TUfij 
mnch  increase  in  the  leucocytes  and  the  dilTerential  count  shov^-^  no  prt* 
liarity.  The  wr//^c  does  not  show  any  change  of  moment.  The  »tin  mmtl^au9 
shows  irregular  areas  of  yellow  pigmentation.  esjXTiaUy  on  the  face  and  Miai 
It  rnay  have  a  glossy  ap|)earance  over  tlve  affected  jointsu  Profiijie  nrtatiM 
of  the  hands  and  fc>et  is  eonmion*  The  reflexes  are  usually  inereiird  in  a^ 
ca.'^es  and  a  return  to  normal  is  of  good  signitieance-     Tlu-y  are 


ARTHRITIS    DEFORMANS  1139 

idwent.     Muscnlar  atrophy  is  common  and  Bomctimos  advnnccfi  von'  rapidly. 

It  is  most  marked  in  the  liands.    Twitching  of  the  muscles  is  not  uncommon. 

In  some  patients  the  bony  atrophy  is  very  marked.    This  is  most  common 

-la  females.     In  these  disorganization  of  the  joints  occurs  and  the  carti- 

illge  rapidly  disappears.     These  cases  usually  progress  rapidly  downward. 

'^^51u8  atrophy  is  to  be  distinguished  from  that  due  to  disuse. 

^         Course. — Oeneral  Progressive  Form. — This  occurs  in  two  varieties,  acute 

""  and  chronic.    The  acute  form  may  resemble,  at  its  outset,  ordinary  rheumatic 

-'fcver.     There  is  involvement  of  many  joints;  swelling,  particularly  of  the 

■  ^ajmovial  sheaths  and  bursas,  but  not  often  redness ;  there  is  moderate  fever 

.^>vhich  is  often  persistent  and  may  bo  from  99°  to  100°  F,  for  weeks.     The 

.pulse  rate  is  usually  high  in  proportion  to  the  fever.    In  this  form  there  may 

■im  repeated  acute  attacks,  perhaps  at  intervals  of  years,  or  there  may  be 

ifpeated  attacks  in  various  joints.     These  usually  leave  definite   changes, 

-  "which  may  be  slight  at  first,  but  tend  to  increase  with  subsequent  attacks. 

Acute  cases  may  occur  at  the  menopause.    Some  cases  progress  very  rapidly ; 

r  liiey  lose  weight  and  strength;  atrophy  and  arthritic  deformity  are  marked; 

.  and  they  suggest  a  progressive  septic  process  without  suppuration. 

The  chronic  form  is  the  most  common,  although  most  of  these  have  had  at 
some  time  an  acute  attack,  especially  at  the  onset.  The  first  symptoms  are 
pain  on  movement  and  slight  swelling,  which  may  be  in  the  joint  itself  or 
,  in  the  peri-articular  sheaths.  In  some  cases  the  effusion  is  marked,  in  others 
slight.  The  local  conditions  vary  greatly,  and  periods  of  improvement  alter- 
Bftte  with  attacks  of  swelling,  redness,  and  pain.  At  first  only  one  or  two 
joints  are  affected ;  gradually  other  articulations  are  involved,  and  in  extreme 
eases  every  joint  in  the  body  is  affected.  Pain  is  an  extremely  variable  symp- 
tom. Some  cases  proceed  to  the  most  extreme  deformity  without  severe  pain; 
in  others  the  suffering  is  very  great,  particularly  at  night  and  during  exacerba- 
tions of  the  disease.  There  are  cases  in  which  pain  of  an  agonizing  character 
is  an  almost  constant  symptom,  quite  apart  from  the  occurrence  of  acute  dis- 
turbances. Pain  has  an  important  influence  in  the  production  of  deformity,  as 
it  hinders  movement  and  the  joints  are  kept  in  the  position  of  greatest  ease. 
Gradually  the  shape  of  the  joints  is  greatly  altered,  partly  by  the  thick- 
ening of  the  capsule  and  surrounding  tissues,  perhaps  by  the  pressure  of  osteo- 
jdiytes,  and  often  by  the  muscular  contraction.  In  moving  the  affected  joint 
crepitus  may  be  felt.  Ultimately  the  joints  may  be  completely  immobile,  not 
by  a  true  bony  ancliylosis,  although  it  may  be  by  the  osteophytes  which  form 
around  the  articular  surfaces  like  ringbone  in  the  horse,  but  more  often  from 
adhesions,  and  peri-articular  thickening.  There  is  often  an  acute  atrophy  of 
the  muscles  about  the  joints  and  atrophy  from  disuse  usually  supervenes,  so 
that  contractures  tend  to  flex  the  thigh  upon  the  abdomen  and  the  leg  upon 
the  thigh.  There  are  cases  with  rapid  muscular  wasting,  symmetrical  involve- 
ment of  the  joints,  increased  reflexes,  and  trophic  changes,  which  strongly 
suggest  a  central  origin.  Xumbness,  tingling,  pigmentation  or  glossiness  of 
the  skin,  and  onychia  may  Ik»  present.  In  extreme  cases  the  patient  is  com- 
pletely helpless,  and  lies  with  the  legs  drawn  up,  the  arms  fixed,  and  all  the 
articulations  of  the  extremities  fixed.  Fortunately,  it  often  happens  in  these 
severe  general  cases  that  the  joints  of  the  hand  are  not  so  much  affected,  and 
the  patient  may  be  able  to  knit  or  write,  though  unable  to  walk  or  use  tlie 


1140  DISEASES    OF   THE   LOCOMOTOR    SYSTEM 

arm?.  Tn  rnjiny  cases,  after  iiivolvin*]^  two  or  thn^*  joints,  the  ilis^a.^- 
comes  arrested,  and  no  further  development  occurs.  A  majority  of  thr 
tientri  finally  reach  a  quiescent  sta^^e,  in  which  they  are  free  frnm  pain 
enjoy  excellent  health,  suffering  only  from  the  inconv(»nienee  and  cripj 
necessarily  associated  witli  the  disease.  Coincident  affections  are  not 
common.  In  the  active  stage  th(»  patients  often  suffer  fn^ii  dysp^pfia.  « 
may  recur  at  intervals.  A  small  jK'rcentage  show  cardiac  lesions,  am 
pulse  rate  is  usually  higlier  than  normal. 

Diagnosis. — The  eases  with  an  acute  onset  may  bo  ditVicult  to  di«tin« 
from  rheumatic  fever,     Tlie  alfected  joints  are  rarely  ns  tender  as  in 
matic  fever,  and  the  smaller  joints  are  more  often  involved.     The  presen 
thickening  in  a  joint,  rapid  muscular  atrophy,  a  relatively  Ingh  pul?^- 
in  relation  to  the  f<»ver  (in  the  ahst-nce  of  endocarditis),  and  the  al»seii 
marked  response  to  salicylate  medicaticm  speak  against  rheuiMatic  ffv.  r. 
diagnosis  from  gonorrhn'al  arihriiif(  inay  l)e  difficult,   hut    in    this  tlu- 
j(unts  are  usually  not  attacked  so  often,  and  after  an  nnsct  with  |M»l\an 
the  majority  of  the  aifectcd  joints  usually  clear,  leaving  one  joint  partici 
involved.     This  rarely  occurs  in  arthritis  deformans.     A  careful  .>can 
gonococci   is  a  great  aid   in  diagnosis.     In  the  chronic  stage   th«'n'  ni; 
considerahle  ditliculty  in  distinguishing  this  disease  from  rfout.     Tjiis  i? 
ticularly  marked  in  either  disease*  without  marked  joint  clianges.     The 
of  the  radiographs  is  particularly  helpful  and  marke<l  peri-articular  ih 
si)eak  for  arthritis  deformans.     The  finding  of  tophi  or  the  estimation  • 
uric  acid  excretion  may  give  the  diagnosis  of  gout.     It  is  iniinirtant  i« 
tinguish  fnih-deUoid  bursitis  from  the  mon-articular  f<»rin    in   th«*  slmi 
the  radiographs  are  a  great  aid.     They  are  also  important  in  the  re^-ogi 
of  dis(»ase  of  the  sarro-i/iar  joint  and  tuhercuJosis  of  the  hip-joinf.     S] 
importance  attaelies  to  the  diagnosis  of  the  spinal  forms.      'I'Ikti-  is  n* 
ficulty  in  the  case  of  general  involvement,  but  with  local  changes  in  ihr 
s])ine  it  is  not  so  easy.     Pain  on  and  restriction  of  movement  are  iinp'>r 
the  i)ati(nt  is  careful  to  limit  any  motion  of  the  spine.     TulxTculosj?  . 
spine  rarely  offers  any  dilliculty,  espwially  with  skiagrams. 

Prognosis. — Tlie  age,  general  circumstances,  character  of  the  jtatit-riT 
extent  of  damage  to  the  joints,  and  the  variety  of  change  are  all  impo] 
The  outlook  is  not  as  dark  as  it  is  usually  des<TilR»d.  If  the  s<iurie  of  i 
tion  can  he  found  and  properly  treated  th(»  prognosis  is  encouraging.  In  i 
patients  the  disease  runs  a  certain  course,  and,  if  they  can  Ix*  hrougfit  thr 
it  with  a  minimum  of  <lamage,  the  ultimate  outlook  is  gtXMl.  In  the  fnnii 
])eri-arti(ular  clianges  jiredoniinating,  early  diagnosis,  treatnu'nt  *\{  the  ] 
of  infection,  the  ])n^servati()n  of  good  nutrition,  and  a  patient  wlm  is  wjllii 
light  are  all  encouraging  factors.  The  outlook  in  the  castas  with  the  i 
attacks  is  usually  hctter  than  in  thns*'  with  a  nmre  chronic  pni;rj-,  j...;v,-  (<. 
Iia])id  muscular  atrnjjhy  is  of  grave  im|)ort.  Cases  in  women  U'ginnin-.:  :i 
the  mcno])ause  should  always  ha\c  a  grave  prognosis.  Rapid  ailvanccim-r 
the  joint  changes  is  serious.  In  the  form  in  children  the  outlook  is  not  l 
but  sonn'  recover  entirely.  The  group  with  marked  hypertrophic  cha 
(osteo-arthritis)  usually  do  well.  IleluM'dcnV  nodes  are  permanent,  hn 
the  jnrgcr  joints  il  is  rare  for  the  condition  to  advance  to  ahsnhite  crip:» 
although  there  nuiy  he  considerahle  interference  with  function.     SjHimh 
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nurely  advances  to  complete  immobility  of  the  whole  spine.  The  outlook  is 
good  in  the  local  cases,  but  depends  somewhat  on  the  occupation  and  possi- 
bility of  further  trauma.  The  general  condition  of  the  patient  is  always  of 
importance  in  estimating  the  outlook  in  any  case.  In  those  with  marked 
nervous  features  the  prognosis  is  not  good. 

Treatment. — Much  depends  on  proper  management  and  the  pessimistic 
attitude  is  not  justified.  Certain  things  are  important:  early  diagnosis  so 
that  treatment  can  be  begun  early,  the  avoidance  of  liarmful  measures,  careful 
attention  to  the  general  condition,  and  every  effort  to  limit  the  damage  to  the 
joints.  Too  much  stress  can  not  be  placed  on  the  need  of  early  diagnosis; 
the  disease  is  often  regarded  as  '^rheumatic"  and  the  treatment  directed  to 
this  (especially  restriction  of  diet  and  the  giving  of  salicylates  for  long 
periods)  is  usually  harmful. 

Source  of  Infection. — This  should  be  carefully  searched  for  and,  if 
found,  properly  treated.     If  the  tonsils  are  diseased  they  should  be  removed. 

General  Measures. — The  patient  should  be  kept  out  of  doors  as  much 
as  possible  and  every  effort  made  to  improve  the  general  health.  The  diet 
should  be  the  most  nourisliing  possible.  The  mistake  of  cutting  down  the 
proteins  is  often  made.  Regard  must  be  had  to  the  digestiim,  and  it  is  more 
often  the  carl>ohyd rates  which  should  be  reduced.  Water  sliould  be  freely 
given,  as  elimination  is  important.  The  bowels  should  be  kept  oixjn,  and  for 
this  the  salines  arc  useful.  It  is  important  to  see  that  the  patients  are  warmly 
clad  in  cold  weather  and  guarded  against  chilling.  Hydrotherapy  is  useful 
locally  in  the  form  of  compresses,  but  the  hot  bath  treatment,  so  often  given, 
more  frequently  does  liarm  tlian  good,  particularly  in  acute  cases.  Baths, 
when  taken,  should  l)e  of  very  short  duration.  In  more  chnmic  cases  bathing 
is  sometimes  of  value.  Massayc  is  especially  useful  in  the  cases  with  synovial 
and  peri-articular  changes,  and  in  ihem  passive  motion  should  be  used  early. 
Climate  is  of  value  in  so  far  as  patient  is  able  to  be  out  of  doors  an<l  is  saved 
from  rapid  changes  of  teinjK'ralure. 

Medicinal. — There  is  no  drug  which  essentially  intluences  the  disease. 
The  siilicylates  nuiy  Ik*  an  aid  in  relievin.ir  i)ain,  but  shouhl  not  be  given  for 
long  jH»riods.  Iron,  arsenic,  and  iodine  are  often  useful.  The  iodide;  of  iron 
in  half  drachm  (2  e.  c.)  doses  sliould  be  given  |>ersistently  and  alternated  with 
FowlerV  solution  in  five  drop  doses.  Iodine  nuiy  be  given  as  the  tincture  in 
doses  of  two  or  three  droi)s.  Potassium  iodide  is  sonietinies  of  value  wlien 
given  for  a  long  period.  Thyroid  and  thymus  gland  extracts  given  persist- 
ently are  sometimes  henefi<'ial.  For  the  pain  it  is  necessary  to  give  drugs, 
although  local  mensures  shouhl  be  used  as  imuh  Jis  possible.  There  are  many 
which  are  availabh'.  Aspirin  (gr.  x,  O.G  gUL),  guaiiieol  carbamate  (gr.  v, 
0.3  gni.),  antipyrin  (gr.  iii,  O.V'  gm.),  and  sometimes  codeia  (gr.  y**)  are 
useful.     Morphia  should  not  be  given  on  account  of  the  danger  of  a  habit. 

liOCAL. —  (a)  I'se  of  the  joints  must  b(?  g(»\erned  i>y  the  condition.  When 
the  cartilage  and  i)ones  are  not  involved,  passive?  motion  and  massage  are 
useful,  followed  later  by  active  motion.  The  patient  should  he  taught  simple 
exercises.  When  the  cartilages  and  bones  are  involved,  rest  is  usually  advisa- 
ble for  a  time.  Every  effort  should  Ik»  uuulv  to  avoid  contracture  and  dis- 
placement, and  in  this  the  use  of  splints  during  tlu^  night  is  often  valuable. 
Caution  should  be  exercised  in  advising  cou<plete  fixation.    This  is  sometimes 
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useful  for  short  periods  in  the  osteo-arthritic  ffinn,  but  may  result  in  fixa 
in  the  other  form  and  is  usualW  not  advij*able  for  it.  (b)  i^ounirr^irniai 
This  is  usually  an  aid,  and  the  Paquelin  cautery,  blisters,  mustard,  and  io 
may  be  used.  It  is  usually  better  to  use  light  counter-irritation  fn^que 
than  severe  at  longer  intervals,  (r)  llypenvmia,  Tliis  may  In.-  acti\e. 
baking  is  a  favorite  nietluMl,  but  it  should  not  be  given  for  more  tlian  il 
minutes  at  a  time.  The  temperature  should  be  as  high  as  the  patient 
stand.  Passive  hypenemia  may  be  used  for  a  short  period  at  tirsl,  and 
for  many  hours  at  a  time,  (d)  Hydrotherapy.  The  pen^istent  uj«  of  < 
presses  is  often  of  value.  They  may  be  put  on  in  the  evening  and  left  oi 
night. 

Surgical  Measlues. — Thesi*  are  useful  for  the  correction  of  deform 
In  the  case  of  villous  arthritis  operation  is  usually  indicated.  Jn  the  g 
with  marked  hypertrophy  of  bone  removal  of  the  outgrowths  may  be  hcl 

Special  Forms. — (a)  Ileberdents  nodes.  Avoidance  of  irritation  ani 
jury  is  important,  and  in  the  case  of  pain  the  use  of  compresses  is  hel 
(b)  Spondylitis.  During  the  acute  stages  rest  is  es^iential  and  ahnul! 
secured  by  a  plaster  jacket  or  simple  apparatus.  In  the  milder  forms 
strapping  may  give  relief.  Trauma  should  be  especially  avoidetl.  {c)  i 
joint.  In  many  cases  a  simple  elastic  sup]K)rt  is  useful  and  may  save 
joint  from  injury. 

Vaccines. — These  have  not  proved  of  great  value,  but  in  a  few  lases 
use  of  a  ix)lyvaleiit  antistreptococcus  serum  has  been  of  benefit. 

Arthritis  Secondary  to  Acute  Infection. — While  the  majority  of  c-a^ 
arthritis  are  secondary  to  some  form  of  infcvtion,  it  is  important  in  nin»i 
that  there  are  various  forms.  (I)  Tliose  with  a  definite  haeterial  raiist*. 
as  gonorrh(eal  or  tuberculous  arthritis.  These  usually  have  fairly  well  del 
features.  (*i)  Tliose  secondary  to  infections  of  doubtful  etiology.  >ucl 
scarlet  fever  or  measles.  In  some  of  these  the  arthritis  is  due  to  a  f^-^m 
infection,  hut  in  others  it  appears  to  Ik?  due  to  the  specific  cause  of  the 
ease.  {'^)  Arthritis  secondary  to  definite  infections  in  which  there  ij 
evidence  of  any  organism  in  the  joint.  These  are  comparatively  common 
are  dillieult  to  designate.  For  example,  arthritis,  which  nmy  not  1*  s 
and  subsides  rapidly,  occurs  with  an  attack  of  tonsillitis  or  iniluen/a.  It 
l)een  suggested  that  these  might  k'  termed  "toxic"  or  "toxjvniic"  arlKi 
The  term  "inTcct ions''  arthritis,  jjomelimes  a}>plieil,  is  noi  a  sjitisfacii»rv 
The  cases  in  this  group  usually  clear  without  leaving  |KTniaiient  tlajiiag^.*. 
it  is  possible  that  if  long  conlinucil  they  may  result  in  the  cliangi*s  inth 
under  the  heading  of  arthritis  derormans. 

^'Chronic  Eheumatism.*' — This  term  <li  serves  nu*iition  l^vausc  it  is 
eonnuonly  used,  hut  it  is  a  question  whether  its  retenticm  is  justified.  T 
is  no  uniformity  in  its  usage  and  it  is  applied  without  discrimination  t* 
kinds  of  arthritis  and  frecjuently  to  conditions  which  have  nothing  to  do  y 
the  joints.  Painful  conditions  «»f  the  joints,  inus<des,  fascise,  lNlne^. 
nerves  are  all  termed  ''rheumatism."  There  is  no  diseasi-  entity  to  which 
term  can  Ixi  ai)plicd,  and  it  would  be  an  ad\antage  to  give  it  up  entirely. 
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n.    INTERMITTENT   HYDBASTHBOSIS 

The  condition  was  described  by  Pcrrin  in  1845,  and  there  are  about  70 
cases  on  record  (Garrod).  The  affection  is  characterized  by  a  remarkable 
periodic  swelling  of  one  or  several  of  the  joints  without  fever.  The  swelling 
may  take  place  with  great  rapidity,  and  there  may  even  be  a  sensation  of 
water  rushing  into  the  joint.  There  are  usually  pain  and  stiffness.  The 
periods  may  be  from  ten  to  twelve  days,  or  a  month  or  even  three  months. 
Many  of  the  cases  have  been  in  women  and  sometimes  with  marked  hysterical 
symptoms.  While  some  of  the  cases  are  secondary  and  only  represent  a 
phase  in  the  evolution  of  various  articular  lesions,  there  appears  to  be  a 
primary  form  characterized  by  a  periodic  swelling  and  nothing  else.  It  is 
sometimes  the  joint  equivalent  to  Quincke's  oedema  and  may  be  associated 
with  erythema,  with  angio-neurotic  oedema,  and  in  one  of  Garrod's  patients 
there  was  at  the  same  time  circumscribed  oedema  of  the  lips  and  eyelids. 
A  mother  and  daughter  have  been  affected.  The  prognosis  is  not  good;  the 
attacks  are  apt  to  recur  in  spite  of  all  forms  of  treatment. 

C.    DISEASES   OF   THE    BONES 

I.    HYPEBTBOPHIO    PULMONABY    ABTHBOPATHY 

Definition. — A  symmetrical  enlargement  of  the  bones  of  the  hands  and 
feet,  and  of  the  distal  ends  of  the  long  bones,  occurring  in  asswiation  with 
certain  chronic  diseases,  particularly  affections  of  the  lungs. 

Bamberger  in  1889  reported  a  condition  of  abnormal  thickening  of  the 
long  bones  in  bronchiectasis,  and  the  next  year  Marie  described  other  cases 
and  named  the  condition. 

Etiology. — Clubbing  of  the  fingers,  or  tlie  Ilippocratic  fingers,  represent 
a  minor  manifestation  of  this  condition.  Many  varieties  occur;  indeed,  there 
18  a  monograph  with  sketches  of  some  tliirty  or  forty  forms.  It  is  met  with 
perhaps  most  constantly  in  congenital  disease  of  the  heart,  in  tuberculosis 
and  in  other  affections  of  the  lungs,  particularly  bronchieetasis,  in  congenital 
syphilis,  in  chronic  jaundice,  and  in  otiier  chronic  affections.  In  thoracic 
aneurism  it  may  involve  only  the  fingers  of  one  hand.  It  usually  conies  on 
very  slowly,  but  cases  hav(»  Imtu  descrilKnl  of  an  acute  appearance  within  a 
week  or  a  fortnight.  It  may  disap[K'ar.  There  is  no  lM)ny  alteration,  hut  there 
18  a  fibrous  thickening  of  the  connective  tissues  with  tiirg(»scence  of  the  ves- 
sels. The  condition  is  by  no  means  easy  to  explain.  The  mechaniciil  effect 
of  c(mgestion,  the  usual  feature,  explains  the  heart  and  lung  cases,  but  not 
those  of  congenital  syphilis  and  diseases  of  the  liver,  in  which  this  is  not 
present.    Otliers  liave  attributed  it  to  a  toxin. 

Marie's  syndrome  is  met  witli:  (1)  In  diseases  of  the  lungs  and  pleura. 
This  was  the  case  in  A^  out  of  55  cases  collected  by  Thayer,  and  in  (58  of 
Wynn's  100  eases.  Bronchiectasis  is  the  most  common,  then  pulmonary 
tuberculosis  and  empyema. 

(2)  Other  affections,  such  as  chronic  diarrhoea,  chronic  jaundice,  nephri- 
tity  and  congenital  syphilis. 
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Marie  regards  the  process  as  resulting  frc 
ing  a  periostitis;  others  have  regarded  it  as 
tion.    The  bones  most  frequently  involved  f 
and  ulna  and  the  metacarpals,  more  rarely  tt 
the  lower  ends  of  the  tibia  and  fibula. 

Symptoms. — The  affection  comes  on  grat 
In  other  cases  there  is  great  sensitiveness  oi 
of  the  fingers  and  toes.  In  one  of  my  casei 
degree.  The  fully  developed  condition  is  et 
large,  the  terminal  phalanges  swollen,  the 
Similar  changes  occur  in  the  toes,  and  the  f 
and  the  malleoli.  The  bones  of  the  fore-ai 
ticularly  near  the  wrist,  and  the  tibias  and  fib 
times  in  advanced  cases  both  ankles  and  kr 
The  hypertrophy  rarely  affects  the  other  Ion 
extremities  of  the  humerus  and  femur  may 
head  are  not  attacked.    Kyphosis  may  occur. 

Diagnosis. — There  is  rarely  any  difficulty 
hands  and  feet  differs  from  that  in  acromq 
it  is  a  secondary  condition. 


f 


n.    OSTEITIS  DEF 

{Pagct's  Disea; 

Definition. — A  chronic  affection  of  the  bo 
of  the  head,  dorso-cervical  kyphosis,  enlarge 
of  llie  base  of  the  thorax  and  an  outward  and 

Tlic  affection  was  described  first  by  Sir  Ja 

Etiology. — In  the  generalized  form  it  it 
occurring  among  about  :20,00()  medical  cases 
1  have  seen  three  or  four  instances  in  priva 
disease  is  unknown.  Mother  and  daughter 
regarded  it  as  luetic,  otliers  as  due  to  the  art 
lesion,    it  may  possibly  be  due  to  perversion 

Pathology. — The  skulh  s])ine,  and  long 
of  the  face,  hands  and  feet  are  less  involved 
three  quarters  of  an  inch  in  thickness,  anc 
In  one  of  Paget's  cases  it  measured  71  cm, 
are  greatly  thickened  and  they  may  weigh  t 
of  the  same  length.  The  femur  is  bent,  the  < 
be  linge  and  very  much  bowed  anteriorly.  TI 
are  less  ol'tcn  involved,  the  spine  shows  a  mti 
ankylosis;  the  pelvis  is  broadened. 

Tlie  process  is  a  rarefying  osteitis  wliic 
of  the  bones  with  the  formation  of  Hows 
and  perforating  canals.  There  is  also  new  b( 
and  myelogenous;  the  latter  process  graduall); 

Symptoms. — The  disease  begins,  as  a  rule 


OSTEOGENESIS    IMPERFECTA  1145 

rheumatoid  pains,  but  more  frequently  the  patient  notices  first  that  the 
31  b^ins  to  enlarge,  so  that  he  has  to  bay  a  larger  hat.    Then  his  friends 
ice  that  he  is  growing  shorter,  and  that  the  legs  are  getting  more  and 
bowed. 

is  a  painful  variety  of  the  disease  with  great  soreness  of  the  arms 
which  may  be  much  worse  at  night.    Headache,  bronchitis,  pigmenta- 
of  the  skin,  have  been  noted.    The  reduction  in  stature  is  very  remarka- 
j/onie  of  my  patients  lost  13  inches  in  height. 

ii. — The   disease   is  readily  recognized.     The  face   differs  from 

ly,  in  which  it  is  ovoid  or  egg-shaped  with  the  large  end  down,  while 

*fl  disease  the  face  is  triangular  with  the  base  upward.     In  a  few 

the  disease  may  be  limited  to  a  few  bones.    There  is  a  variety,  of  which 

seen  three  examples,  involving  the  tibiae  and  fibulae  alone,  and  in  one  to 

it  extent  the  femurs.    These  bones  gradually  enlarge,  are  bowed  ante- 

and  laterally,  so  that  the  only  obvious  features  are  a  reduction  in  height 

bowing  of  the  legs. 

There  is  also  a  variety  which  is  sometimes  known  as  tumor-forming  ostei- 

deformans,  in  which  the  bones  are  much  deformed  with  multiple  hyper- 

and  new  growths.    The  relation  of  this  to  Paget's  disease  is  doubtful. 


m.    LEONTIASIS   OSSEA 

In  a  remarkable  condition  known  as  leontiasis  ossea  there  is  hyperostosis 
!  the  bones  of  the  cranium,  and  sometimes  those  of  the  face.  The  description 
largely  based  upon  the  skulls  in  museums,  but  Allen  Starr  has  recently 
an  instance  in  a  woman,  who  presented  a  slowly  progressing  increase 
the  size  of  the  head,  face,  and  neck,  the  hard  and  soft  tissues  both  being 
4&j|Aected.  He  has  applied  to  the  condition  the  term  megalo'Cephaly.  Putnam 
^^tates  that  the  disease  begins  in  early  life,  often  as  a  result  of  injury.  There 
^Way  be  osteophytic  growths  from  the  outer  or  inner  tables,  which  in  the 
flatter  situation  may  give  the  symptoms  of  tumor. 


IV.    OSTEOGENESIS   IlfPERFEOTA 

(Fragiliias  Ossium) 

This  is  a  systemic  disease  of  the  fetus  in  which  the  normal  osseous  devel- 
opment does  not  occur.  At  birth  there  is  marked  fragility  of  all  the  bones. 
There  may  have  been  intra-uterine  fractures  which  have  united  and  show  large 
calluses.  The  extremities  are  often  bent  and  deformed.  The  main  features 
are  defective  development  of  the  cranium  and  fragility  of  all  the  bones.  It  was 
thought  that  death  always  occurred,  but  Nathan  has  shown  that  some  of  the 
patients  survive  and  that  the  bones  become  firmer  as  the  child  grows  older. 
Treatment  consists  in  using  every  protection  against  injury.  Fractures 
usually  unite  readily. 
74 
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Mracterized  by  abnormal  brittleuM  d  te 


Marie  regards  the  proce83  as  resulting  from  ♦' 
ing  a  periostitis;  others  liave  regiinlLnl  it  as  ^^j^QSIS 
tion.    The  bones  most  frequently  involver' 
and  ulna  and  the  inetacarpaK  more  rnr'oi^^^^^i^^^  Disease) 
the  lower  ends  of  the  tibiiv  and  iil*^  ' 

Symptoms, — The  atfeetion  i** 
In  other  cases  there  h  great  ' 
of  the  fingers  and  toes,  Ip  ,^^^^  ^^^^  fragile,  and  the  same  hapi»en3  in  m^} 
degree.  The  fully  devtlr  ^,  ^^  y,^  ij^g^j^^  j^  osteopeathvrosis  the  gtnnil 
large,  the  terminal  ^1  ^.^ellent  and  the  fractures  follow  very  trifling  i 
Similar  changes  occf;,>:^'^f  pull,  turning  over  in  bed,  or  in  the  simple  i 
and  the  malleon.  ■ -J^^  ^^^^y  fracture  the  jaw.  It  is  more  common  in 
ticularly  near  t  '^^^^j  niaov  of  the  cases  in  children  represent  \hv  conditk 

times  m  adv  ,.,,)^renesis  imperfecta — but  there  are  cases*  in  which  it 

ihe  hyper  ,,vi  age.    The  number  of  fractures  w^iicli  a  patient  niaj  1 

extreniji  ^^^^^^  hundred  or  more.    The  fractures  may  be  painless  and  I 

[)eaa  r    , 'yj^  ^j-e  rarely  any  eomplicationi*,  and   in  a  case  reported  bjr  - 
Jli?j\  ^j^miition  was  associated  with  general  muscular  atrophy  and  polj* 

VI.    ACHONDEOPLASIA 


I 


( Vhon drodfjstroph iti  Feiulis) 

]>eflnition4 — A  dystrophy  of  the  epiphyseal  cartilages  due  to  cod 
ngs^e  invasion  from  tlie  periosteum,  in  consequence  of  which  tlie  epip 
^xjd  diphyses  are  prematurely  united  and  there  is  failure  of  the  normal  giwrft 
pf  the  long  bones.     In  consequence  the  subjects  become  dwarfs  with  nomul 
heads  and  trunks,  but  short,  stumpy  extremities. 

Description. — Achondroplasie  dwarfs  are  easily  recf^gnized.  They  are  well 
nourished  and  strong,  and  of  average  intelligence.  Their  height  varies 
3  to  4  feet;  the  head  and  trunk  are  of  about  normal  size,  but  the  extr 
are  very  short,  the  fingers,  when  the  arms  are  at  the  sides*  reaching  Irtl 
below  the  crest  of  the  ilium.  The  important  point  in  diagnosis  is  liuit 
the  shortness  of  the  limbs  it  is  the  proximal  segments  which  are 
involved,  the  humerus  and  femur  being  even  shorter  than  the  ulna  and ' 
(rhizomeiia).  The  limbs  are  considerably  bent,  but  this  is  more  in  enf 
goratfon  of  normal  curves  and  abnormalities  in  the  joints  than  pathologktl 
curves  as  in  rickets.  The  features  of  rickets  are  absent.  The  hand  is  abort, 
nuil  luis  a  trident  shape,  since  the  fingers,  which  are  of  almost  equal  lengHit 
ciftun  diverge  somewhat  The  root  of  the  nose  is  depre-ssed,  the  back  flat,  ssi 
the  lumbar  lordosis  abnormally  deep,  owing  to  a  tilting  forward  of  the  sacnns. 
The  scapulae  are  short,  the  fibula?  longer  than  the  tibia?,  and  the  pelris  is  c*«- 
tracted;  hence,  the  number  of  these  cases  reported  by  obstetricians.  Her 
plays  little  part, 

Pathology i — Anatomically  it   is  a  dystrophy  of  the  epithelial  car 
the  cells  of  which  are  irregularly  BC*attered,  and  the  ground   substanca> 
vaded  by  connective  tissues  from  the  periosteum,  which  sends  in  buidl  d 
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the  end  of  the  diaphysis.     The  development  of  the  bunes  with 
matrix  seems  normal. 

pribed  the  disease  as  fetal  cretinism,  others  as  fetal  rickets, 
its  origin  has  been  associated  with  disturbance  of  the  pitui- 
*  its  hormonic  relations.     On  the  other  hand,  Murk  Jansen 
Jent  monograph  (11)12),  brings  forward  evidence  to  show 
.oni  a  disturbance  of  the  direct  and  indirect  amniotic  pres- 
urings  it  into  relationship  with  a  number  of  other  fetal   mal- 
.     He  states,  too,  that  the  anatoniical  evidence  is  against  change*s 
.eila  turcica  in  the  ilisease.     But  it  is  an  argument  in  favor  of  some 
.lated  disturbance  of  the  pituitary  gland  that  achondroplatiiee  often  show 
cioufi  sexnal  development 


Vn,  OXYCEPHALY 

efinition,— A  cranial  deformity  associated  with  exophthalmos  and  im- 
imient  of  vision. 
Beacription. — The  condition,  known  as  tower  or  sUeplehead,  is  character- 
ized by  great  height  of  the  forehead,  eloping  to  a  pointed  vertex,  with  feebly 
marked  supraorbital  ridges^  and  the  hairy  scalp  may  be  raised  above  the  nor- 
mal level,  looking  as  if  perched  on  the  top  of  a  comb.  The  intelligence  is 
unimpaired.  The  condition  is  usually  present  at  birth,  though  in  some  in- 
stances it  develops  from  the  second  to  the  sixth  year.  As  this  curious  growth 
of  the  head  proceetbs,  headache  may  be  present,  exophthalmos  develops,  and 
the  vision  becomes  impairerl,  due  to  progressive  optic  atrophy.  Smell  is  often 
completely  lost.  The  deformity  appears  to  be  due  to  premature  synostosis 
of  certain  sutures,  notal:jly  the  sagittal  and  coronal.  As  a  result  of  the  pre- 
mature union  of  these  two  sutures  tlie  growHih  of  tlie  vault  of  the  skull  ih 
n^stricted  in  both  its  antero-posterior  and  t  ran  verse  diameters,  and  to  accom- 
modate the  increasing  bulk  of  the  brain  a  compensatory  increase  in  height 
takes  place.  Eventually  the  anterior  fontanelle  closes,  but  there  is  reason 
to  think  that  this  occurs  at  a  later  date  than  the  normal,  and  it^  former  site 
is  marked  by  a  slight  protuberance  with  thinning  of  the  bone.  (Morley 
Fletcher,  Qmrierhj  Jour,  Med.,  IV,  1911.) 

The  optic  neuritis  and  atrophy  are  the  result  of  direct  preasure  exerted 
by  the  growing  brain  and  may  be  compared  to  tliat  of  cerebral  tumor.     As 
yet  we  do  not  know  the  cause  of  thia  premature  synostosis.     The  condition  is 
.one  for  which  a  decompression  operation  is  indicated. 
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DISEASES    OF    THE    LOt/OMOTOK    8Y8TEM 


V.  OSTEOPSATHYBOSIS 

{FragiUim  Osdum,  Lohesiein's  Disease) 

Defimtion.^^A  rare  affection  characterized  by  abnormal  brittleneMtfl 
bone6. 

In  the  aged  the  bones  get  thin  and  fragile^  and  the  same  happens  in  minv 
chronic  wasting  diseases  and  in  the  insane.     In  osteopsathyrosis  the  genenl 
health  of  the  patient  is  excellent  and  the  fractures  follow  very  trifling  IB- 
juries,  as  a  slight  blow,  or  pull,  turning  over  in  bed,  or  in  tlie  siniplt 
of  chewing  the  patient  may  fracture  the  jaw.     It  is  more  common  in 
early  period  of  life,  and  many  of  the  cases  in  children  represent  the  coiviit 
just  spoken  of — osteogenesis  imperfecta — but  there  are  eases  in  wUieh  it 
continued  until  old  age-    The  number  of  fractures  which  a  patient  majhin 
may  amount  to  one  hundred  or  more,    Tlie  fractnres  may  be  painless  and  1 
readily;  there  are  rarely  any  complications,  and   in  a  cabc  reported  by 
Sachs  the  condition  was  associated  with  general  muscular  atrophy  and^ 
uria. 

VI.  ACHONDEOPLASIA 


(Chondrodijstrophia  Fetalis) 

Definition. — A  dystrophy  of  the  epiphyseal  cartilages  due  to  con 
tissue  invasion  from  the  periosteum,  in  conftequenco  of  which  the  epip 
and  diphysee  are  prematurely  united  and  there  is  failure  of  the  normal  grovtii 
of  the  long  hones.  In  consequence  the  su Injects  become  dwarfs  with  ntmm 
heads  and  trunks,  but  short,  stumpy  extremities. 

Description. — Achondroplasic  dwarfs  are  easily  recogmzed.  They  an?  w^ 
nourished  and  strong,  and  of  average  intelligence.  Their  height  variei  froai 
3  to  4  feet;  the  head  and  trunk  are  of  about  normal  size,  but  tlie  extrcmtt» 
are  very  short,  the  fingers,  when  the  arms  are  at  the  sides,  reaching  littV 
below  the  crest  of  the  ilium.  The  important  point  in  diagnosis  is  tbil  is 
the  shortness  of  tlie  limbs  it  is  the  proximal  st^gments  w^hich  are  specbBf 
involved,  the  humerus  and  femur  being  even  sliorter  than  the  ulna  an4 ' 
(rhizomelia).  The  limbs  are  considerably  bent,  but  this  is  more 
geration  of  normal  curves  and  abnormalities  in  the  joints  than  patiioloi 
curves  as  in  rickets.  The  features  of  rickets  are  absent.  The  haiid  is  i 
and  has  a  trident  shape,  since  the  lingers,  which  are  of  almost  equal  knf^ 
of  tin  diverge  somewhat  The  root  of  the  nose  is  depressed,  the  hack  flstt  <>^ 
t)ie  lumbar  lordosis  abnormally  deep,  owing  to  a  tilting  forward  of  the  fflcr«* 
The  scapulae  are  short,  the  fibnlie  longer  than  the  tibiae,  and  the  pelvis  u  < 
tracted;  hence,  the  number  of  these  cases  reported  by  obstetricians.  He 
plays  little  part. 

Pathology. — Anatomically  it  is  a  dystrophy  of  the  epithelial  cartii 
the  cells  of  which  are  irregularly  scattered,  and  the  ground   substaik^  ^i 
vaded  by  connective  tissues  from  the  periosteum,  which  sends  in  huA^ 
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tissues  across  the  end  of  the  diaphysis.    The  development  of  the  bones  with 
a  membranous  matrix  seems  normal. 

Virchow  described  the  disease  as  fetal  cretinism,  others  as  fetal  rickets. 
Of  late  naturally  its  origin  has  been  associated  with  disturbance  of  the  pitui- 
tary- function,  or  of  its  hormonic  relations.  On  the  other  hand,  Murk  Jansen 
of  Leyden,  in  a  recent  monograph  (1912),  brings  forward  evidence  to  show 
that  it  results  from  a  disturbance  of  the  direct  and  indirect  amniotic  pres- 
sure, and  he  brings  it  into  relationship  with  a  number  of  other  fetal  mal- 
formations. He  states,  too,  that  the  anatomical  evidence  is  against  changes 
in  the  sella  turcica  in  the  disease.  But  it  is  an  argument  in  favor  of  some 
«880ciated  disturbance  of  the  pituitary  gland  that  achondroplasics  often  show 
precocious  sexual  development. 


Vn.    OZYOEPHALT 

Definition. — A  cranial  deformity  associated  with  exophthalmos  and  im- 
pairment of  vision. 

Description. — The  condition,  known  as  tower  or  steeplehead,  is  character- 
iased  by  great  height  of  the  forehead,  sloping  to  a  pointed  vertex,  with  feebly 
marked  supraorbital  ridges,  and  the  hairy  scalp  may  be  raised  above  the  nor- 
mal level,  looking  as  if  perched  on  the  top  of  a  comb.  The  intelligence  is 
unimpaired.  The  condition  is  usually  present  at  birth,  though  in  some  in- 
atances  it  develops  from  the  second  to  the  sixth  year.  As  this  curious  growth 
of  the  head  proceeds,  headache  may  be  present,  exophthalmos  develops,  and 
the  vision  becomes  impaired,  due  to  progressive  optic  atrophy.  Smell  is  often 
completely  lost.  The  deformity  appears  to  be  due  to  premature  synostosis 
of  certain  sutures,  notably  the  sagittal  and  coronal.  As  a  result  of  the  pre- 
mature union  of  these  two  sutures  the  growth  of  the  vault  of  the  skuU  is 
restricted  in  both  its  antero-posterior  and  tranverse  diameters,  and  to  accom- 
modate the  increasing  bulk  of  the  brain  a  compensatory  increase  in  height 
takes  place.  Eventually  the  anterior  fontanelle  closes,  but  there  is  reason 
to  think  that  this  occurs  at  a  later  date  than  the  normal,  and  its  former  site 
is  marked  by  a  slight  protuberance  with  thinning  of  the  bone.  (Morley 
Fletcher,  Quarterly  Jour.  Med,,  IV,  1911.) 

The  optic  neuritis  and  atrophy  are  the  result  of  direct  pressure  exerted 
by  the  growing  brain  and  may  be  compared  to  that  of  cerebral  tumor.  As 
yet  we  do  not  know  the  cause  of  this  premature  synostosis.  The  condition  is 
one  for  which  a  decompression  operation  is  indicated. 
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AbMia,  1119,  1120. 

Abdominal  scrofula,  177, 178. 

Abdominal  tuberculosis,  177,  178. 

Abducens  nerve.     (See  Sixth  nerve.) 

Abductors,  paralysis  of,  1050. 

Aberrant  thyroids,  871. 

Abortion  in  acute  yellow  atrophy,  560;  in 
relapsing  fever,  263;  in  small-pox,  323; 
in  syphilis,  277. 

Abortive  cerebro-spinal  fever,  112. 

Abscess,  atheromatous,  843;  following  per- 
foration in  peptic  ulcer,  495 ;  hepatic,  in 
amcebiasis,  J3C  240,  243;  in  acute  sup- 
purative gastritis,  478;  in  appendicitis, 
534,  535;  in  cholera  Asiatica,  136;  in 
'glanders,  233;  in  pyelitis,  714;  in  sup- 
purative tonsillitis,  467 ;  in  typhus  fever, 
355;  in  yellow  fever,  360;  Jacksonian 
epilepsy  due  to,  1084;  metastatic,  51; 
of  brain,  Bacillus  coli  in,  48;  of  brain, 
bronchiectasis  and,  627;  of  brain,  defi- 
nition of,  1015-1018;  of  brain,  diagno- 
sis of,  1017;  of  brain,  etiology  of,  1015, 
1016;  of  brain,  following  putrid  bron- 
chitis, 624;  of  brain,  following  scarlet 
fever  339;  of  brain,  gangrene  of  the 
lung  and,  651;  of  brain,  in  influenza, 
118 ;  of  brain,  in  measles,  347 ;  of  brain, 
morbid  anatomy  of,  1016;  of  brain, 
symptoms  of,  1016, 1017;  of  brain,  treat- 
ment of,  1017,  1018;  of  broad  ligaments, 
peritonitis  due  to,  603;  of  kidney  (pyo- 
nephrosis), 712-715;  of  kidney,  pyuria 
and,  687;  of  liver,  complicating  amoe- 
biasis,  241;  of  liver,  diagnosis  of,  585, 
586;  of  liver,  etiology  of,  583-587;  of 
liver,  in  bacillary  dysentery,  128;  of 
liver,  in  typhoid  fever,  26;  of  liver,  lo- 
calized peritonitis  and,  604;  of  liver, 
morbid  anatomy  of,  583,  584;  of  liver, 
pyaemic,  583;  of  liver,  symptoms  of,  584, 
585;  of  liver,  treatment  of,  586,  587; 
of  lung,  652,  653;  of  lung,  acute  plastic 
pleurisy  in,  654 ;  of  lung,  fibroid  changes 
due  to,  640;  of  lung,  hsBmoptysis  in, 
636;  of  lung  in  typhoid  fever,  13;  of 
lymph  glands,  672,  673;  of  mediastinum, 
675;  of  muscles,  in  suppurative  myositis, 
1128;  of  parotid  gland,  463;  of  spleen, 
885;    of   spleen,  case   of,  in  dysentery, 


1149 


128;  pancreatic,  595;  perinephric,  725, 
726;  perinephritic  and  periciecal,  differ- 
entiation of,  from  appendicitis,  537; 
periurethral,  123;  periurethral,  in  bilhar- 
ziasis,  283;  prostatic,  septicopysBmia  fol- 
lowing, 52;  putrid  bronchitis  and,  624; 
retro-pharyngeal,  466;  retro-pharyngeal, 
in  glandular  fever,  386;  rupture  of, 
pyuria  and,  688;  subphrenic,  604,  605; 
tropical,  583,  584,  585. 

Abscesses,  embolic,  51;  miliary,  in  acute 
endocarditis,  800. 

Acanthocephala,  310. 

Acardia,  832. 

Acarus  folliculorum,  310. 

Acarus  scabiei,  310,  311. 

Accessory  spasm,  1052-1054. 

Accessory  thyroids,  871. 

Acephalocysts.     (See  Hydatid  cysts.) 

Acetonuria,  433. 

Acholuric  icterus,  congenital,  558;  spleno- 
megaly with,  887. 

Achondroplasia,  definition  of,  1146;  de- 
scription of,  1146;  pathology  of,  1146, 
1147. 

Achromatopsia  in  traumatic  hysteria,  1117. 

Achylia  in  pernicious  anasmia,  736. 

Achylia  gastrica  nervosa,  512. 

Acidosis  in  diabetes  mellitus,  433. 

Acne  due  to  bromides,  1086;  following 
small-pox,  322;  in  constipation,  546; 
rosacea  in  alcoholism,  398. 

Acromegaly,  definition  of,  890;  etiology  of, 
890,  891;  glycosuria  in,  892;  symptoms 
of,  891,  892;  treatment  of,  892. 

Actinomycosis,  cerebral,  233;  cutaneous, 
233;  definition  of,  232;  diagnosis  of, 
234;  digestive,  232,  233;  etiology  of, 
232;  mode  of  infection  in,  232;  morbid 
anatomy  of,  232;  of  the  thyroid,  871; 
pulmonary,  233;  symptoms  of,  233; 
treatment  of,  234. 

Acupuncture  in  lumbago,  1131. 

Acute  bulbar  paralysis,  931. 

Acute  yellow  atrophy,  557 ;  albumosuria  in, 
686;  definition  of,  559;  diagnosis  of, 
560,  561;  etiology  of,  559;  fatty  liver 
and,  590;  hffimatemesis  in,  507;  morbid 
anatomy  of,  559,  560;  phosphaturia  and, 
691;  symptoms  of,  560;  treatment  of, 
561. 

Addison's     disease,     anemia     resembling. 


1150 


INDEX 


739;  aathenia  in.  S65;  '*chroniaffiD  sya- 
tern''  in,  863;  il^finition  ot\  803;  diag 
Doais  of,  865,  866;  etiology  of,  863;  in- 
testinal catarrh  in,  517;  morbid  anat- 
omy of,  864;  pathology  of,  863,  864; 
pigmentation  of  the  skin  in,  865;  prog- 
nosiB  of,  866|  867;  symptoms  of,  864, 
865  ;  treatment  of,  867 ;  tuberculous  peri- 
tonitis confused  with,  181. 

Adilisoti^s  keloid^  1125. 

Addison's  pill,  281. 

Adductor  paralysis,  1050;  in  lead-palay, 
405, 

Ad^nie,  747. 

Adenitis,  acute,  in  children,  386;  cervieal, 
176;  in  scarlet  fever,  339;  tuberculous, 
174,  175;  tuberculous,  cervical,  211;  tu- 
berculous, generalised,  175,  176;  tuber- 
culous, local,  176-173;  traeheobTOucbia!, 
176. 

Adeno  carciuoum  of  the  stomach,  499. 

Adeno-lipomatoHis,  453. 

Adenoids,  468  471 ;  following  measles,  346; 
hypertrophic  emphysema,  following,  646; 
treatment  of^  471. 

Adenoma,  causing  iDtestinul  ol^struction, 
541;  of  kidney,  722:  of  pituitary  gland, 
8&1;  of  pituitary  gland,  malignant, 
1013;  of  thyroid,  871, 

Adherent  jiericardiiim,  767-769;  chronic 
cardiac  insufficiency  due  to,  786;  mitral 
incompetency  and,  818. 

Atlhcsiv©  pylephlebitis,  562. 

Adiposis  dolorosa,  452,  453. 

Adiposity,  cerebral,  453, 

Adolescence,  albuminuria  of,  684,  685. 

Adrenal  therapy  in  Addison's  disease,  867. 

Adrenal  it  is,  1m*morrhagic,  868. 

AdrenalH,  glycosuria  and,  428;  hyperplasia 
of,  864,  867;  hypoplasia  of,  864,  867; 
in  Adilison^a  disease,  864;  tumors  of, 
868. 

jErophagia,  510. 

j^stivo  autumnal  typo  of  malari&l  fever, 
248-253. 

Afebrile  typhoid  fever,  IS,  33. 

Afferent  system,  diaea^s  of,  913-927. 

Ageusia,  1049. 

Agglutination  test  in  typhoid  fever,  36. 

Agnosia,  981. 

Agoraphobia,   1109. 

Agraphia,  979 ;  in  motor  aphasia,  981 ; 
in  visual  aphasia,  980. 

Ague,  248,  249. 

Ague  cake.     (See  Spleen,  enlargement  of.) 

Ainhum,  II27. 

Air-hunger  in  diabetei  mellltus,  433. 

Akinesia  algera,  1110. 

Akoria,  514. 


Alostrin  ftmas,  BraziUan^  316. 

Albinism,  in  leproisy  (jtr«  Lepra  ftlbo);  ef 
the  lung,  647. 

Albuminuria,  6S4;     due  to  luemje  eKanfi^ 
685;    febrile,   685;    functionaJ,  G§4;  {■ 
acute    Bright 's    diae.aae,     698,    699;    ta 
acute  yellow  atrophy,  5^;   in  ^ipeafi- 
citis,   534;    in   arterio-sclerosii^  MS;  ta 
chronic   parenchymatous    neplmtts,  7QS;  ^ 
in  diabetea,  434 ;    in  dipbtheria,  67 ;  is  fl 
erysipelas,   56;    in   erythnemia,  758;  ii  ■ 
exophthalmic  goitre,  H79;   in  goot,  420; 
in  mumps,  351;  in  purpura,  753;  in  ^^ 
litis,   713;  in  Raynaud's  disease,  tljb; 
in  rheumatism,  375;  in  rubella,  349;  ia 
ftearlet  fever,  336,  337 ;  in  small -pox,  32f ; 
in   tonsillitis,  381;    in   triehiniasii.  29^i 
in   typhoid   fever,   30;    in  yellow  ferif, 
359;  life  insurance  and,  687;  of  adoi» 
eence,  684,  685;   prognosis  of,  6S6;  w& 
definite   lesions   of   the   urinary 
686. 

AlbUTBinunc  retinitis,  1029. 

Albumosuria,  686;  in  acute  yellow  ai 
560 ;  myelopathic,  6B6, 

Alcohol,  acute  gastritis  due  to,  477;  awli 
ha'morrhagic  pancreatitis  and.  594;  aor 
tic  incompetency  due  to,  809 ;  eaaser  ol 
the  stomach  and,  498;  chronic  paresefcr 
matous  nephritis  due  to.  7QS;  dtroair 
gastritis  and,  479;  epilepMsy  and,  lO^l 
fatty  liver  and,  590;  in  arterio-sekroiBi 
843;  in  gout,  418;  in  aeptico-pyrmia,  51 

Alcohol  poisoning,  poli encephalitis  in.  lOU: 
tOKic  amaurosis  in,  1030. 

Alcoholic  cirrhosis  of  the  liver,  disfsov* 
of,  579;  differentiation  of  spleme  tar 
mia  from,  888;  etiology  of,  576,  577; 
morbid  anatomy  of,  577,  578;  progBM 
of,  579,  580;  symptoms  of,  578,  57^. 

Alcoholic  neuritis,  1023,  1024;  trestwat 
of,   1026. 

Alcoholism,  acute,  396;  chronic.  396>W; 
chronic,  proliferative  peritonitis  aai« 
606;  delirium  tremens  in,  ^8,  399;  ifiif 
posis  of,  399 ;  differentiation  of  asffbnf 
apoplexy  from,  997;  differvnltsTiGa  of 
uro^mic  coma  frooL,  696;  epilppsj  aaii 
1080;  Korsakoff's  psyciiQ^  in,  397; 
meningism  in.  951 ;  prognoaia  of«  391; 
psychosis  polyneuritien  in,  397;  tna* 
ment  of,  399,  400;  *  *  wet  braia*'  ta, 
397. 

Aleppo  boil,  261. 

Alexia,  subcortical,  980. 

Algid  form  of  pernicious  malaria.  253,  iS4. 

Alkaline  treatment  of  rtiettmatie  ff^* 
379. 

Alkaptonuria,  454,  692. 
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Allocheiria,  in  locomotor  ataxia,  917. 

Alopecia,  syphilitic,  267. 

Altitude,  erjthnemia  and,  757;  in  climatic 
treatment  of  tuberculosis,  226. 

Amaurosis,  following  haemorrhage  in  peptic 
ulcer,  494;  hysterical,  1030,  1100;  in 
diabetes,  434;   toxic,  1030. 

Amaurotic  family  idiocy,  939. 

Amblyopia,  1030;  crossed,  due  to  lesion  of 
the  angular  gyrus,  1032,  1033;  in  Ray- 
naud's disease,  1121. 

Ambulatory  form  of  erysipelas,  56;  of 
plague,  140;  of  typhoid  fever,  15,  33. 

Amenorrhoea  in  acromegaly,  892;  in  chlo- 
rosis, 733;  in  chronic  ulcerative  tubercu- 
losis, 191. 

Amette's  blood  picture,  534. 

"Amnesia  verbalis,"  980. 

AmcBba  dysenterise,  238,  239. 

AmcBbiasis,  complication  and  sequelsB  of, 
241;  definition  of,  237;  diagnosis  of, 
241,  242;  distribution  of,  237,  238;  mor- 
bid anatomy  of,  239,  240;  organism  of, 
238,  239;  prognosis  of,  242;  symptoms 
of,  240,  241;  treatment  of,  242,  243; 
Trichocephalus  dispar  and,  309;  tropical 
abscess  following,  583. 

AmcBbic  dysentery  (see  Amoebiasis) ;  acute, 
240,  241;  chronic,  241. 

Amcebic  hepatitis.     (See  Amoebiasis.) 

Amphistoma,  283. 

Amputation  neuromata,  1027. 

Amyloid  degeneration,  ascites  and,  610;  in 
chronic  interstitial  pneumonia,  641,  642; 
in  chronic  ulcerative  tuberculosis,  190; 
in  syphilis,  268;  of  heart,  275,  789;  of 
kidneys,  711,  712;  of  kidneys,  albuminu- 
ria and,  686;  of  kidneys,  chronic  paren- 
chymatous nephritis  and,  702;  of  liver, 
590,  591;  differentiation  of  cancer  from, 
589. 

Amyosthenia  in  neurasthenia,  1110. 

Amyotonia  congenita,  1133,  1134. 

Amyotrophic  lateral  sclerosis  (see  Progres- 
sive central  muscular  atrophy) ;  differen- 
tiation of  hsmorrhagic  pachymeningitis 
from,  948. 

Amyotrophic  paralysis  in  syringomyelia, 
965. 

Anacidity,  nervous,  512. 

Ansmia,  acute  chorea  and,  1067;  acute 
secondary,  728,  729;  albuminuria  in, 
685;  aplastic,  735,  738;  ascitic  fiuid  in, 
610;  bradycardia  in,  777;  causing  con- 
stipation, 545;  cerebral,  986;  chronic, 
epistaxis  in,  614;  chronic  gastritis  and, 
480;  chronic  secondary,  729,  730;  con- 
fusion of,  with  septico-pysemia,  52;  dila- 
tation of  heart  in,  784;  fatty  liver  and. 


590 ;  following  haemorrhage  in  peptic  ul- 
cer, 494;  following  malaria,  252;  gastric 
ulcer  and,  491 ;  hsematemesis  in,  507, 508 ; 
haemorrhagic  pachymeningitis  in,  947; 
idiopathic  or  pernicious,  733,  739;  in 
acquired  syphilis,  266;  in  acute  Bright 's 
disease,  698,  701;  in  Addison's  disease, 
865;  in  aortic  incompetency,  811;  in 
arthritis  deformans,  1138;  in  cancer  of 
stomach,  500,  501,  504;  in  chronic 
Bright 's  disease,  710;  in  chronic  paren- 
chymatous nephritis,  704;  in  chronic 
pleuro-pulmonary  carcinoma,  653,  654; 
in  chronic  ulcerative  tuberculosis,  191; 
in  diagnosis  of  pulmonary  tuberculosis, 
206;  in  exophthalmic  goitre,  879;  in 
hflemorrhage  from  the  stomach,  508;  in 
Hodgkin's  disease,  748,  749,  750;  in 
hook-worm  disease,  302,  303;  in  Indian 
kala-azar,  260;  in  infantile  scurvy,  450; 
in  lead  poisoning,  403;  in  leukfemia, 
743 ;  in  lymphoid  leuksemia,  745 ;  in  pep- 
tic ulcer,  494,  495 ;  in  polyarteritis  acuta 
nodosa,  862;  in  pulmonary  tuberculosis, 
204;  in  purpura  hsemorrhagica,  753;  in 
rheumatic  fever,  374;  in  rickets,  445;  in 
septico-pysemia,  52;  in  simple  ulcerative 
colitis,  521 ;  in  sprue,  519 ;  in  syphilis  of 
liver,  274,  275;  in  whooping  cough,  121; 
infective  haemolytic,  oral  sepsis  and,  462 ; 
intestinal  catarrh  in,  517;  jaundice  and, 
558;  liver,  561;  local,  727,  728;  lym- 
phatica,  747;  mitral  stenosis  and,  821; 
muscular  incompetency  in,  817;  neural- 
gia and,  1090;  cedema  of  pharynx  in, 
464;  of  brain,  in  Stokes- Adams  disease, 
779;  of  miners,  bricklayers,  tunnel-work- 
ers, 300,  301;  of  spinal  cord,  956;  optic 
neuritis  in,  1030;  pernicious,  733;  per- 
nicious toxic  combined  sclerosis  in,  945; 
phosphaturia  in,  691;  primary  (or  essen- 
tial), 730-739;  primary,  differentiation 
of  cancer  of  stomach  from,  504;  primary 
combined,  sclerosis  and,  943,  944;  pyel- 
itis and,  712;  retinitis  in,  1029;  splenic 
(see  Splenomegaly  with  anaemia) ;  splen- 
ica infantum,  886;  systolic  brain  murmur 
in,  1046;  thrombosis  of  cerebral  sinuses 
and  veins  and,  1004;  Trichocephalus  dis- 
par and,  309;  typhoid  fever  and,  20. 

Anaemic  necrosis,  786. 

Anaesthesia,  death  from,  in  lymphatism, 
870;  general  dilatation  of  the  stomach 
following,  486;  dolorosa,  in  compression 
myelitis,  960;  due  to  affection  of  an- 
terior crural  nerve,  1060;  due  to  injury 
to  sciatic  nerve,  1061;  in  acute  cere- 
brospinal leptomeningitis,  950;  in  beri- 
beri, 415;  in  cervical  rib  pressure,  1057; 
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in  focal  lesions  of  spinal  cord,  955,  956; 
in  haematomyelia,  959;  in  hysteria,  1099; 
in  locomotor  ataxia,  917;  in  neuritis, 
1023;  in  paralysis  of  fifth  nerve,  1039; 
in  spinal  hsemorrhagic  pachymeningitis, 
948;  in  spondylitis,  1138;  in  syringo- 
myelia, 965;  in  traumatic  neuroses, 
1117. 

Aneeethesia  paralysis,  1025 ;  pneumonia,  94, 
95. 

AnjBsthetic  leprosy,  153,  154;  differentia- 
tion of  syringomyelia  from,  965. 

Analytical  method  of  treatment  in  hysteria, 
1105,  1106. 

Anaphylaxis,  72;  immunity  to  tuberculosis 
and,  161 ;  in  asthma  subjects,  629. 

Anarthria,  977,  978 ;  due  to  lesion  of  pons 
and  medulla  oblongata,  973;  due  to  tu- 
mor of  cerebellum,  976. 

Anasarca,  in  aortic  stenosis,  816 ;  in  cancer 
of  the  stomach,  501;  in  chronic  paren- 
chymatous nephritis,  703;  in  diabetes, 
434 ;  in  Hodgkin  's  disease,  748 ;  in  mitral 
stenosis,  824;  in  myeloid  lentemia,  743. 

Anastomosis,  nerve,  in  treatment  of  facial 
paralysis,  1044;  nerve,  in  treatment  of 
muscular  spasm  due  to  lesions  of  the 
facial  nerve,   1045. 

Aneurism,  aortic  insufficiency  due  to,  810; 
arterio-venous,  861;  causing  obstruction 
of  the  bile  ducts,  567;  causing  obstruct- 
ive jaundice,  555 ;  cerebral  embolism  due 
to,  998 ;  cerebral  thrombosis  due  to,  998 ; 
cervical  rib  pressure  and,  1057;  classifi- 
cation of,  847,  848 ;  compression  myelitis 
due  to,  960 ;  definition  of,  847 ;  differen- 
tiation of  mediastinal  tumors  from, 
674;  dilatation,  847;  dissecting,  850; 
dissecting,  healed,  851 ;  etiology  of,  848, 
849;  hffmatemesis  due  to  rupture  of, 
507;  ha^mopericardium  in,  769;  hemop- 
tysis due  to,  636;  history  of,  847;  in 
locomotor  ataxia,  918;  in  peptic  ulcer, 
492;  in  walls  of  tuberculous  cavities, 
190;  indurative  changes  in  lung  due  to, 
641 ;  lameness  due  to.  in  arterio-sclero- 
sis,  846;  locomotor  ataxia  and,  918; 
mesenteric  haemorrhage  and,  553;  mili- 
ary, cerebral  hspmorrhage  due  to,  988, 
989 ;  miliary,  haemorrhage  from  the  stom- 
ach in,  506;  morbid  anatomy  and  path- 
ology of,  849;  (psophageal  stricture  and, 
474;  of  abdominal  aorta,  859-861;  of 
aorta,  chronic  bronchitis  and,  622;  of 
aorta,  pericarditis  and,  760,  761 ;  of 
aorta  simulating  pneumo- thorax.  671 ; 
of  branches  of  the  circle  of  Willis, 
cerebral  hapmorrhage  due  to.  989;  of 
the  cerebral  arteries,  etiology  of,  1003; 


of  cerebral  arteries,  morbid  aaal 
of,  1003,  1004;  of  oeiebrml  arte 
symptoms  of,  1004;  of  heait, 
830;  of  heart,  fibrous  myoearditis 
787;  of  heart  in  arterio-eelenMii, 
of  hepatic  artery,  563,  583,  861 ;  of 
monary  artery,  861;  of  pnlmoBai] 
tery  in  chronic  interstitial  pseva 
641;  of  renal  artery,  861;  of  sp 
artery,  860,  861;  of  soperior  ■ 
teric  artery,  861;  of  thoraeie  i 
857-859;  of  thoraeie  aorta,  dii 
sis  of,  856,  857;  of  thoraeie  i 
dilatation,  849,  850;  of  tlioraeie  i 
dissecting,  850,  851;  of  thoraeie  a 
physical  signs  of,  852-854;  of  tho 
aorta,  prognosis  of,  857;  of  tho 
aorta,  sacculated,  851,  852;  of  tho 
aorta,  symptoms  of,  854-856;  pM 
thorax  and,  854;  poljarteritis  aeoti 
dosa,  862;  pupil  symptoms  of,  855; 
ture  of,  and  hasmorriiage  into  the  w\ 
membranes,  958;  rapture  of,  cai 
.meningeal  haemorrhage,  989;  mptor 
differentiation  of  aeate  peritonitis  1 
603 ;  rupture  of  haemoptysis  doe  to, 
639 ;  spinal  pachymeningitis  doe  to, 
spontaneous,  847;  surgiead  tteataas 
858;  syphilis  and,  275,  848;  thoi 
hypertrophic  pulmonary  arthropath] 
1143;  traction,  849;  valvular,  799. 

Aneurismal  varix,  861. 

Angina,  in  acute  lymphoid  leulonma, 
abdominis,  839;   Lodoviei,  466;  ptc 
diphtheritic,  complicating  small-pox. 

Angina  pectoris,  836;  aeifte  vesicular 
physema    in,    650;    definition    of, 
dilatation  of  heart  in,  783;  etiolog; 
836,  837;  extra-pectoral  features  of. 
839;   failure  of  the  left   ventricle 
789;  history  of,  836;  initiative  feat 
of,  837;  in  aneurism  of  the  sinose 
Valsalva,   851;    in   aortic   incompeti 
811;  in  arterio-sclerosis,  845;  in  di 
tion  aneurism  of  the  thoracic  aorta. 
850 ;  major  form  of,  838 ;  minor  fon 
837;  morbid  anatomy  and  patbolog; 
839,  840;  (pdema  of  the  lungs  in. 
prognosis    of,    840;    symptoms   of, 
839;  theory  of,  840;  treatment  of. 
841. 

Angina  simplex,  464. 

Angiocholitis,  chronic  catarrhal,  564; 
purative  and  ulcerative,  565. 

Angioma,  hapmaturia  due  to.  682 ;  of  h 
1010;  of  kidney,  722;  of  liver.  588, 

Angioneurotic  hydrocephalus.   1018.  1 

Angio-neurotic  <edema,  definition  of.  1 
cedema  of  the  glottis  in,  616;  <rdem 
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the  lungs  in,  635;   sjmptonui  of,  1123, 
1124;  treatment  of,  1124. 

Angio-Bclerosis,  844. 

Angor  animi,  in  angina  pectoris,  838. 

Angiiillula  aceti,  309. 

Anisocoria,  1036;  due  to  aneurism,  856. 

Ankjlostoma,  ansmia  due  to,  729;  duode- 
nal, 301. 

Ankylostomiasis,  diagnosis  of,  303,  304; 
distribution  of,  301;  history  of,  300, 
301;  modes  of  infection  with,  302;  mor- 
bid anatomy  and  pathology  of,  302; 
parasites  of,  301,  302;  prophylaxis  of, 
304;  symptoms  of,  302,  303;  treatment 
of,  304,  305. 

Anopheles,  in  transmission  of  malaria,  245, 
247;  protective  measures  against,  256, 
257. 

Anorexia  in  Addison 's  disease,  865 ;  in  can- 
cer of  the  stomach,  501;  in  pellagra, 
412;  in  pulmonary  tuberculosis,  204; 
nervosa,  514,  1101. 

Anosmia,  1028. 

Anterior  cerebral  artery,  symptoms  of 
blocking  of,  1001. 

Anterior  crural  nerve,  affections  of,  1060. 

Anterior  polio-myelitis,  acute,  analogy  of 
herpes  zoster  with,  926;  chronic,  940. 

Anthraca^mia,  150. 

Anthracosis  of  the  liver,  576;  of  the  lungs, 
642,  643;  tuberculosis  and,  644. 

Anthrax,  definition  of,  148;  bacillus  of, 
148,  800;  bacillus  of,  causing  gastritis, 
479;  etiology  of,  148,  149;  prophylaxis 
of,  150;  symptoms  of,  149,  150;  treat- 
ment of,  150,  151. 

Anthrophobia,  1109. 

Antitoxin,  diphtheria,  as  a  preventive 
measure,  70;  diphtheria,  as  a  curative 
measure,  72-74;  effect  of,  in  asthma  sub- 
jects, 629;  hay  fever,  613;  tetanus,  145. 

Antivenene,  154. 

Anuria,  680,  681. 

"Anxiety  conditions"  in  neurasthenia 
1108,  1109. 

Aorta,  abdominal,  aneurism  of,  895; 
aneurism  of,  852;  dilatation  of,  849; 
dynamic  pulsation  of,  856;  rupture  of, 
850;  splits  of  intima  of,  850;  tuberculo- 
sis of,  221. 

Aortic  arch,  aneurism  of,  851. 

Aortic  incompetency,  aneurism  of  the  sinu- 
ses of  Valsalva  and,  851;  differentiation 
of  aneurism  from,  856;  dilatation  and 
hypertrophy  of  the  heart  due  to,  783; 
dilatation  aneurism  of  the  thoracic  aorta 
and,  849,  850;  effects  of,  810,  811;  etiol- 
ogy and  morbid  anatomy  of,  808-810 ;  in 


aneurism,  855;  prognosis  of,  825;  symp- 
toms of,  811-814. 

Aortic  orifice,  congenital  lesions  of,  834. 

Aortic  stenosis,  diagnosis  of,  816,  817;  eti- 
ology and  morbid  anatomy  of,  814,  815; 
prognosis  of,  827;  symptoms  of,  815, 816. 

Aortitis  in  angina  pectoris,  839. 

Apex  pneumonia,  92. 

Aphasia,  auditory,  979,  980;  due  to  block- 
ing of  the  middle  cerebral  artery,  1001; 
in  arterio-sclerosis,  transient,  845,  846. 
in  brain  abscess,  1017;  in  cerebral  soft- 
ening, 1000;  in  general  paralysis,  924; 
in  hemiplegia  in  children,  1007 ;  in  lobar 
pneumonia,  90;  in  migraine,  1088;  in 
mitral  stenosis,  824 ;  in  piflmonary  tuber- 
culosis, 205;  in  Raynaud's  disease,  tran- 
sient, 1121;  in  right  hemiplegia,  993;  in 
small-pox,  322;  in  tuberculous  menin- 
gitis, 173;  in  tumors  of  the  brain,  1011; 
in  typhoid  fever,  29 ;  lesions  of  the  cere- 
bral cortex  in,  970;  lesions  of  the  in- 
ternal capsule  and,  972;  motor,  981,  982; 
optic,  1034,  1035;  prognosis  and  treat- 
ment of,  982;  sensory,  following  epi- 
lepsy, 1083;  speech  centres  and,  976- 
979;  subcortical  motor,  977;  visual,  980, 
981. 

Aphemia,  977. 

Aphonia,  due  to  adductor  paralysis,  1050; 
hysterical,  1100;  in  pericarditis  with  ef- 
fusion, 764;  in  pulmonary  tuberculosis, 
202;  spastic,  1051. 

Aphthfe.     {See  Stomatitis,  aphthous.) 

Aphthous  fever,  387. 

Aplastic  anaemia,  735,  738. 

Apoplectic  stroke,  991. 

Apoplectiform  attacks  in  general  paralysis, 
923 ;  in  sclerosis  of  the  brain,  953. 

Apoplexia  serosa,  987. 

"Apoplexie  fotidroyanie/'  990. 

Apoplexy,  bradycardia  in,  777;  capillary, 
999;  cerebral  (see  Haemorrhage,  cere- 
bral) ;  cerebral,  hypostatic  congestion  of 
the  lungs  in,  634;  chronic  interstitial 
nephritis  and,  708;  confusion  of,  with 
acute  alcoholism,  396;  in  chronic  inter- 
stitial nephritis,  705;  in  gout,  421,  423; 
meningeal,  957,  958. 

Appendicitis,  abscess  of  the  liver  follow- 
ing, 583;  actinomycotic,  232;  and  peri- 
tonitis, 602;  confusion  of  cholecystis 
and,  566;  confusion  of,  with  typhoid 
fever,  38;  diagnosis  of,  536,  537;  dys- 
pepsia and,  536;  etiology  of,  531,  532; 
experimental,  532;  faecal  concretions  in, 
533;  foreign  bodies  and,  533;  haemor- 
rhage from  the  stomach  following  opera- 
tion for,  506;  haemorrhagic  erosions  and. 
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44*0;  inilionnuTiA  in.  <i91;  mflueuza  ami, 
1!8;  lead  pf>i soiling  C0DfiiBe<l  with^  404; 
leucocytoaifl  iii<  534;  localized  peritonitia 
due  to,  6U5;  net; ro tic.  532;  obliteration 
of^  532^  perforative  appendicitis  follow- 
ing,  600 ;  pregnancy  and»  o'M ;  progncMJiB 
of,  537;  purpura  confused  with,  752;  re- 
mote effects  of,  S36;  symptoms  of^  533- 
536;  trentmcnt  of,  537,  538;  tuberculous 
ppritonitis  confused  with,  180;  varieties 
of,  532, 

Appendicular  peritonitis,  605. 

Appendix,  in  actinomycosis,  232;  disease 
of,  differentiation  of  intestinal  obstruc- 
tion from*  544;  in  typlioid  fever,  12; 
lesions  of,  and  elioleeystitlK,  566;  oblit* 
eration  of,  532. 

Apraxia  in  cerebral  softeuing,  lUOO. 

Aproaexia,  468-47L 

Arachnida,  parasitic,  310,  31 L 

Aran-Duchenne  paralysis  in  lead  poinon* 
ing,  404. 

Aran-Dycbeuno  type  of  progressive  mus- 
cular atropby,  928. 

Argaa  monbata,  311. 

Argyll- Robertson  pupil,  1036;  in  general 
paralysia,  923;  in  lofomotor  atajua,  915, 
916,  919;  in  neuritis,  1023. 

Arithmomania,   1076. 

Arni<*<l  tapeworm,  284. 

Arrhytbmia,  771-774;  in  cardiac  insuffi* 
cienry,  790 ;  treatment  of,  779,  780. 

Arsenif,  neuritis  due  to,  1024. 

Araenical  poisoning,  acute,  406;  chronic, 
406,  407;  chronic,  secondary  anaemia  in, 
730. 

Arseniu  retted  bydrogen,  hfemoglobinuria 
due  to,  683. 

Arteries,  cerebral,  aneurifim  of,  1003;  cere- 
bral, blocking  of,  UMH);  diseases  of,  841- 
862;  in  aortic  incompetency,  813,  814; 
in  cbronic  alcoholism,  398;  in  rickets^ 
443;  spasm  of,  in  migraine,  1088;  syph- 
ilis of,  275,  276;  tuberculosis  of.  221. 

Arterioeapillary  flbroaia.  (See  Arterio- 
sclerosis.) 

Arte  rio -sclerosis,  al^doniinfll,  846;  albu- 
minuric retinitis  and,  1029;  alcohol  ami, 
398;  angina  pectoris  and,  837;  aortic 
incompetency  and,  809;  cardiac  hyper- 
trophy in,  781 ;  cardiac  insufficiency  and, 
792;  cardiovascular  epilepsy  in,  1081; 
cerebral  aniemia  in,  986;  cerebral 
hBemorrhage  and,  988;  cbronic  cardiac 
insufficiency  in,  786;  chronic  endocardi- 
tis and,  804;  chronic  interacinar  pancre- 
atitis and,  596;  coronary  artery  disease 
and,  787;  definition  of,  841;  diabetes 
and,  431;  due  to  injection  of  epinephnn, 


864;   etiology  of,  $41-S43;   famil 
of,  842;   gastric  ule^r  and,  491;  llTp«^ 
plasia  of  adrenal  corteji  In^  867;  in  i 
phic  cirrhosis  of   liver,   577;   in  chu 
interstitial    nephritis,    705,   706,  707; 
gout,  420,  422;   in  lead  worker*,  403;ij 
pulmonary    tuberculosii$,    2^9; 
tent    claudication     in,     ^A6i 
form  of,  842;  mitral   infomptiMm  m^ 
fused    with,    820;    morbid    mmkXoKf  td^ 
843845;    cpdema    of    hingn    in,   ^5; 
cerebral  arteries,    1004;    of  temporml  j 
tery  in  migraine.  1088,  1089; 
in,    760;     peritonitia    terminatiog, 
senile  form  of,   844 ;    Stokes  A  dams  ^ 
ease  and.  779 ;   symptoms  of,  845,  W^; 
syphilis  in,  275;  spyhilitic  form  nf.  SU; 
terminal  acute  ttibercolosis  in,  I3ii:  (^ 
minal   infection*  in,  53;   tenniasi  fan 
monia  in,  93 ;  treatment  of,  S4d,  M7, 

Arterio'Sclcrotic  kidney.  {Se^  Chntk  tt- 
terstitial   nephritis.) 

Arteriovenous  aneurism,  847,  861.  911 

Arteritis,  270;  obliterans  of  spinal  ttfL 
957;  syphilitic^  cerebral  thromfeoMi  <» 
to,  998. 

Artery  of  cerebral  hirmorrliaget  1 

Arthralgias,  saturnine,  405, 

Arthritic  purpura,  751-753. 

Arthritis,  acute,  acute  chorea  anel, 
acnte,  in  scurvy,  449;  and 
meningitis,  113,  115;;  Baeillta  e^  i 
4B,  chronic,  in  pulmonary  labcrvrf^^ 
mn,  209;  complicating  am^tstti,  HI; 
gonorrhcEsl,  123,  124;  hfl?tnoptTiss  *i?l 
636;  in  acute  diffane  mycliti*,  *^^ 
in  bronchiectasis,  627;  in  lobar  p** 
monia.  91;  in  me^slea,  346;  In 
351;  in  Raynaacra  disease,  1123: 
ruliolla,  349;  in  scarlet  ferer,  iSSi 
smalbpox,  322;  in  syphUis,  267;  ii 
phoid  fever,  31;  ochronosia  aftil, 
pericarditis  in,  760;  pnemnoaift  aii^ 
94;  i^K>st  febrile,  52;  rliiiiastoi^, 
sciatic  due  to,  1061;  secotidaij  to  icsir 
infection,  1142;  villous,  1136. 

Arthritis  deformans,  definition  of,  IIM; 
diagnosis  of,  1140;  differentiation qffiBi 
from,  424;  differentiation  of  rh^unair 
fever  from.  378;  etiology  of,  U^^ 
1135;  in  children,  1138,  1140;  waM 
anatomy  of,  1135,  1136;  progodib  ^ 
1140,  1141;  srmptoma  of,  115$  U 
treatment  of,  il41,  1142. 

Arthropathies,  in  hemiple^a^  996; 
motor  ataxia,  918;  in  ayringonuvBi.  I 

Arthropathy,  hypertrophic  puhaottary,  tl 
1144. 

Ascariasifl,  294*296. 
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Ascaris  lumbricoides,  294,  295. 

Ascending  degeneration  of  the  spinal  cord 
in  spondylitis,  1138. 

Aseending  neuritis,  1022. 

Aseending  (Landry's)  paralysis,  acute, 
definition  of,  941;  diagnosis  of,  942; 
etiology  and  pathology  of,  941;  symp- 
toms of,  941,  942. 

Ascites,  chronic  adhesive  pericarditis  and, 
768;  chylous,  610;  confusion  of  dilated 
stomach  and,  489;  definition  of,  608; 
differential  diagnosis  of,  609,  610;  dif- 
ferentiation of  hydronephrosis  from, 
717;  enteroptosis  and,  549;  etiology  of, 
608;  hypostatic  congestion  of  lungs  in, 
634;  in  alcoholic  cirrhosis,  578,  580;  in 
aneurism  of  the  ascending  arch,  851;  in 
cancer  of  peritoneum,  608;  in  cancer  of 
stomach,  503;  in  congestion  of  liver, 
562;  in  erythnemia,  758;  in  leukemia, 
743;  in  mitral  stenosis,  824;  in  perihep- 
atitis, 581;  in  peritonitis,  602;  in  pro- 
liferative peritonitis,  606;  in  splenic 
anaemia,  887;  in  tuberculous  peritonitis, 
180;  in  typhoid  fever,  26;  nature  of 
fluid  in,  610;  symptoms  of,  608,  609; 
treatment  of,  611. 

Asiatic  amphistome,  283. 

Asiatic  cholera,  132. 

Aspergillosis,  236. 

Aspergillus  fumigatus,  236;  in  bronchial 
casts,  632. 

Asphyxia,  death  by,  in  pulmonary  tuber- 
culosis, 210;  in  carcinoma  of  lung,  654; 
in  Raynaud's  disease,  1120,  1121;  in 
tracheo-bronchial  adenitis,  177;  local,  in 
writer 's  cramp,  1094. 

Aspiration,  in  acute  pleurisy,  665;  in  hy- 
dronephrosis, 717;  in  pneumothorax,  672. 

Aspiration  pneumonia,  102,  104^  106. 

"Association  cortex,"  970. 

AsUsia,  1119,  1120. 

Astasia-abasia,  neurasthenic,  1110. 

Asteriognosis  in  tumors  of  the  brain,  1011, 
1012. 

Asthenia  in  Addison's  disease,  865;  in 
adiposis  dolorosa,  452 ;  in  Hodgkin  's  dis- 
ease, 748;  in  ileo-colitis,  528;  in  infan- 
tile scurvy,  450;  in  pulmonary  tubercu- 
losis, 210;  morphia  habit  and,  401. 

Asthenic  bulbar  paralysis,  1133. 

Asthenic  form  of  malaria,  254 

Asthenic  pneumonia,  93. 

Asthenopia,  neurasthenic,  1109. 

Asthma,  acute  bronchitis  and,  620;  aden- 
oids and,  469;  bronchial,  627-631;  car- 
diac, acute  vesicular  emphysema  in,  650; 
cardiac,  in  fatty  heart,  791;  chronic  car- 
diac insufficiency  due  to,   786;    Gopp's, 


869;  following  whooping  cough,  122; 
hay  fever  and,  613;  Miller's,  869;  pul- 
monary branches  of  the  vagi  and,  1051; 
thymic,  617,  869. 

Astrophobia,  1109. 

Asymmetry,  facial,  in  congenital  torticollis. 
1052. 

Ataxia  due  to  lesion  of  the  crura,  973; 
hereditary,  944,  945;  hysterical,  1098;  in 
malaria,  254;  in  tumors  of  the  brain, 
1012;  in  tumors  of  the  cerebellum,  975. 

Ataxic  paraplegia,  942,  943 ; ;.  differentia- 
tion of  locomotor  ataxia  from,  919. 

Ataxic  variolique,  322. 

Atheroma,  chronic,  aneurism  following, 
848 ;  of  the  aorta,  cerebral  embolism  due 
to,  998. 

Atheromatous  abscess,  843. 

Athetosis,  bilateral,  938;  following  hemi- 
plegia in  children,  1008;  in  hemiplegia, 
996. 

Athletes,  cardiac  hypertrophy  in,  780; 
large  heart  of,  783. 

Athletes'  heart,  809. 

Athletic  albuminuria,  685. 

Atony,  intestinal,  constipation  due  to,  545 ; 
of  muscular  coats  of  stomach  causing 
dilatation,  487;  of  the  stomach,  511,  515. 

Atremia,  1110. 

Atresia  of  the  pulmonary  orifice,  834. 

Atrophic  cirrhosis  of  the  liver,  577. 

Atrophic  emphysema,  650. 

Atrophy,  bony,  in  arthritis  deformans, 
1136,  1139;  cerebral,  hemiplegia  in  chil- 
dren due  to,  1006;  muscular  (see  Mus- 
cular dystrophies) ;  muscular,  following 
dengue,  363;  muscular,  in  arthritis  de- 
formans, 1136,  1139;  muscular,  in  beri- 
beri, 415;  muscular,  in  hemiplegia, 
996;  muscular,  in  localized  neuritis, 
1022;  muscular,  in  locomotor  ataxia, 
918;  muscular,  in  spinal  hiemorrhagic 
pachymeningitis,  948;  muscular,  in  spon- 
dylitis, 1138;  muscular,  in  syringomyelia, 
965;  of  convolutions  of  the  brain, 
in  hsemorrhagic  pachymeningitis,  947 ;  of 
convolutions  of  the  brain,  oedema  and, 
986;  of  gall-bladder,  572;  of  mucous 
membrane  of  stomach,  480,  481;  of 
nerves,  in  optic  neuritis,  1030;  of  stom- 
ach, pernicious  ansBmia  and,  734;  of  su- 
prarenal bodies,  due  to  Addison's  dis- 
ease, 864;  of  thymus,  869;  of  tongue, 
1055;  of  tongue,  glossy  flat,  461;  optic, 
1031 ;  optic,  in  amaurotic  family  idiocy, 
939;  optic,  in  general  paralysis,  923; 
optic,  in  locomotor  ataxia,  914,  915,  919, 
920;  optic,  in  oxycephaly,  1147;  optic, 
in  sclerosis  of  the  brain,  953;  optic,  in 


I 


tabu-paralyais,  92,4  \  progressive  (cen- 
tral) imiscular  {see  Progressive  central 
muscular  paratjsis) ;  progressive  neural 
muscukir,  931,  932. 

At  tit  lid  j»  in  paralysis  agitans,   1064,   1065. 

Auditory  aphasia.  979,  980. 

Auditory  nerve,  affect  ions  of,  1045-1048. 

Audttcjry  vertigo,  11)47,  1048. 

Aura,  in  epilefiay,  1081. 

Auricular  iibrillation,  775. 

Autochthonous  ainusthrombosia,   1004. 

Auto-hiemolytic  action,  6S4. 

Autumnal  catarrh,  612,  613. 

Axotorrhcta,  592;  int  chrooic  paacreatitis, 
596. 


Babijiski^B  reflex  in  cerebral  haemorrhage, 
995;  in  flclerosis  of  tlie  hryin,  95^;  in 
tnl>erculou8  meningitis,   173. 

BabinHki's  thpory  of  liyFiteria,  1005, 

BacilJary  dysentery,  clinical  types  of,  128; 
complicn lions  an«]  sequelir  of,  128;  defi- 
nition of,  126;  diagnosis  of,  128,  129; 
etiology  of,  126,  127;  morbid  anatomy 
of,  127;  symptoms  of.  127,  128;  treat- 
ment of,  129,  Lm 

Bacitluria,  687;    in  lyphoifl   fever,  30,  45. 

Bacillus  aerogenefl»  in  peritonitin,  601 ; 
aerogenes  eapsulatns,  692;  anthracis, 
148  J  anthracia,  in  endocarditis,  SOU;  bot- 
ulians,  409;  coli,  4;  coli,  in  apf>endiciti», 
532;  coli,  in  diarrlm*n  of  children, 
525;  coli,  in  diphtheria,  59;  coli,  infec- 
tions with,  46;  coli,  septico  pyfcmia  due 
to,  51;  coli  conimnnis,  infections  dne  to, 
46-48;  diplUheriie,  caiising  pneumonia, 
78;  <liphthprin\  in  endociifditis,  800; 
aystentcria>,  126,  127,  128;  enteritidia, 
in  meat  poisoning;  408;  Hoffmann's,  60; 
influenzep,  116,  117;  influenxie,  causing 
pneumonia,  78;  influenza,  in  broncho- 
pneumonia,  104;  intlnenzie  in  pulmonary 
tuberculosis,  208,  209;  inflnenzie,  septi 
caemia  due  to,  50;  influenza',  st^ptlcopyu' 
mia  due  to,  51;  Klelm-Lwflier,  58,  59; 
laetimorbi,  H85;  lac t is  aTogenes  in  diar- 
rhoea of  children,  525;  lepra',  152;  mallei, 
146;  Oppler  Boas,  502;  pertussis,  120; 
pest  is,  139;  pneumoniie,  in  broncbopneu- 
monia,  104;  pneumonia?*  of  Friedlander, 
77;  proteufs,  general  septieiemta  due  to, 
50;  proteufl,  sept  ico- pyaemia  due  to,  51; 
proteua,  terminal  infections  due  to,  53; 
pBeudO'diphtheria,  59,  60;  pyocyaneus, 
in  peritonitis,  601 ;  pyocyaneus,  in  pub 
monary  tuberculosis.  208;  pyocyaneus, 
scpticfcrnia  due  to,  50;   pyocyaneus,  sep- 


tico-pytemia  due  to,  51 ;  pyocyif^  tth 
minal  infections  due  to,  5J;  letM,  Itf; 
143;  tubereulosia,  in  aeut^  plnmif,  fSS, 
656;  tuberculoeis,  in  eadoearditk,  M^; 
tiiberculosia,  modea  ot  iafeetioa  bf,  HI 
165;  tubervuloM,  oceiij  reiwe  oi^  IH, 
157;  tuberculoBis,  8peciile  wmuiitm  9L 
159  161;  tuberenlmris,  vamlwi  of,  IM; 
typhoauB,  4,  5;  typhostta,  fnffffff  ^mm- 
monia,  78;  tjphostia,  in 
800;  typhosus,  isolation  of,  for 
sis,  35,  36;  typhosua,  producta  at 
of,  9;  typhosua,  aepticopymtia  dm  ^ 
51;  Vme*nt*B.  60;  xerosis,  51*, 

Bacteria  in  appendicitis,  432;  im 
of   children,   524,   525;    in 
718;   pyelitis  due  to,  712, 

Bacterium  aolaniferum,  410. 

Bacteriuria,  687. 

Bagdad   sore,   261. 

Balanitis  in  diabetes,  494. 

Balnntidium  coli,  281. 

Ball-valvo  stone,  573* 

Balne's  cough,  469, 

Balz's  diae^ae,  462. 

Bandage,  nae  of,  in  enteroploiis,  8 

Bandaging  in  movable  kidney,  $7K 

Banting's  diet   for  nbesitj.  452. 

Ban t i 's  disease.     {SeeS^ 

B&rduy*B  caloric  test.  1048» 

*  *  Barben  cholera, ' '  409. 

Barlow  *s  disease,  449.  450. 

Barrel    chest    in    adenoids,    469,    4 
asthmatic   attacka.   629;    in  eta] 
648 ;  in  hypertrophic  emphyma,  647. 

Basedow  'a  disease  (>er  EjwplrtlaiBr 
goitre);  tetany  in,  881. 

Basilar  artery,  srmptoma  of  hloefciBf  ^^ 
1000. 

Basilar  meningitis  (iee  Meoingesal  f<irB  ''^ 
acute   miliary    tuberculoaas) ; 
nary  tuberculosis,  205, 

Bast  tan 's  symptom  in 
961. 

Baths  in  typhoid  fever,  42. 

Batophohia,   1109. 

BeaumM'  law,  265, 

Bedbug,  3)2;  in  tranantisrioii  of  kab^av. 
260;  in  transmission  of  relayai^  iPiK. 
262, 

Bednar*a  apbtha%  458. 

Bed  sores  in  acute  diirmti  toyvlltiii  M7; 
in  acute  transversa  myelitic  MX,  •••;  *• 
cerebral  apoplexj,  OM;  hi  mi^^  ff^ 
meningitis,  114.  115;  in  gmeral  |«*ilT 
sis,  924;  in  typbciid  fe>^r.  I4»,  45, 

Beef  tapovromi,  285. 

"Beefstimk"  hand,  1121. 

Beer,  chronic  CArdtec  inmdiemey  ilsr  ^ 
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786;  dilatation  and  hypertrophy  of  the 
heart  due  to,  781,  784. 

Beer-drinkersy  dilatation  of  the  stomadi 
in,  487. 

Bdladonna,  purpura  due  to,  751. 

Bell's  palsy,  10411044. 

*'Bends,''  394. 

Benzol,  purpura  due  to,  751. 

Beri-beri,  definition  of,  414;  diagnosiB  of, 
416;  distribution  of,  414;  etiology  of, 
414,  415;  history  of,  414;  morbid  anat- 
omy of,  415,  416;  prophylaxis  of,  416; 
symptoms  of,  415;  treatment  of,  416. 

*« Big. jaw,"  232. 

Bile,  influence  of,  in  catarrhal  enteritis, 
617. 

Bile  ducts,  acute  catarrh  of,  568,  564; 
cancer  of,  567;  congenital  obliteration 
of,  568;  stenosis  and  obstruction  of, 
567,  568;  tuberculosis  of,  214. 

Bilharzia  hiematobia,  283;  hematuria  due 
to,  681. 

Bilharziasis,  283,  284. 

Bilary  calcidi.    (See  Cholelithiasis.) 

Biliary  colic,  570,  571. 

Biliary  fistul»,  574. 

Biliousness,  gouty,  422. 

Birds,  aspergillosis  in,  236. 

Birth  palsies,  936-938. 

Black  death,  138,  140. 

Black  smallpox,  320. 

''Black  spit"  of  anthracosis,  645. 

Black  vomit,  358,  360;  in  toxsmic  jaun- 
dice, 557. 

Black-water  fever,  243,  254. 

Bladder,  affections  of,  hBdmaturia  due  to, 
681;  in  diabetes  insipidus,  440;  in  loco- 
motor ataxia,  915;  in  typhoid  fever,  12; 
irritability  of,  in  appendicitis,  534;  tu- 
berculosis of;  219. 

Bladder  stone,  differentiation  of  renal  cal- 
culus from,  721. 

Blastomycosis,  235. 

Bleeding  in  treatment  of  erythr»mia,  758; 
in  treatment  of  hypertrophic  emphysema, 
649;  in  treatment  of  hypostatic  conges- 
tion of  the  lungs,  635;  in  treatment  of 
(Edema  of  the  lungs,  635;  in  treatment 
of  pneumonia,  99;  in  treatment  of  tho- 
racic aneurism,  859. 

Blepharospasm,  1044. 

Blindness,  due  to  disease  of  the  chiasma, 
1032;  due  to  gonococcus  infection,  123; 
due  to  lesion  of  cuneus,  1032;  due  to 
lesion  of  optic  nerve,  1033;  following 
hnmorrhage  from  the  stomach,  508;  in 
amaurotic  family  idiocy,  939 ;  in  chronic 
interstitial  nephritis,  708;   in  locomotor 


ataxia,   915;    in    tumors   of   the   brain, 
1012;  in  uraemia,  694. 

Blood  as  a  means  of  infection  in  genito- 
urinary tuberculosis,  215;  in  acute  sec- 
ondary anemia,  728;  in  cerebral  hBsmor- 
rhage,  990;  in  er3rthr»mia,  757,  758;  in 
lead  poisoning,  403;  in  myeloid  leukemia, 
741-744;  in  pulmonary  tuberculosis, 
204;    in    typhoid    fever,    19,    20;    foul 

I  l»reath  and,  461;  in  atypical  lenkemias, 
745;  in  chlorosis,  731,  732;  in  cholera 
asiatica,  135;  in  diabetes,  431,  433;  in 
gout,  419;  in  lobar  pneumonia,  87,  88; 
in  lymphoid  leukemia,  745;  in  mycosis 
intestinalis,  150;  in  pellagra,  413;  in 
pernicious  anemia,  737,  738;  in  pro- 
gressive septicemia,  49;  in  relapsing 
fever,  262;  in  rheumatic  fever,  374;  in 
secondary  anemia,  730 ;  in  typhus  fever, 
35^;  in  yellow  fever,  358. 

Blood  casts,  differentiation  of,  from  fibrin- 
ous casts  with  hemorrhage,  632. 

Blood-count  in  acute  sero-flbrinous  pleurisy, 
659;  in  diagnosis  of  leukemia,  745,  746. 

Blood  cysts  in  hook-worm  disease,  302. 

Blood  pressure,  arterio-sclerosis  and,  841, 
842,  845;  extra-systoles  due  to,  774;  in 
Addison 's  disease,  865 ;  in  cardiac  insuf- 
ficiency, 785;  in  chronic  interstitial 
nephritis,  707;  in  lobar  pneumonia,  86; 
relation  of  supra- renal  bodies  to,  864. 

Blood  serum  in  treatmeAt  of  pernicious 
anemia,  740. 

Blood-vessels,  changes  in,  in  splenic  ane- 
mia, 886 ;  in  hydrophobia,  369 ;  in  typhoid 
fever,  13,  21 ;  of  brain,  affections  of,  982- 
1009;  of  liver,  diseases  of,  561-563;  of 
spinal  cord,  affections  of,  956-959 ;  thick- 
ening of,  in  chronic  parenchymatous 
nephritis,  703. 

''Blue  disease,"  834. 

Blue  line  in  lead  poisoning,  -403. 

Boas  test  meal,  502. 

Boils  in  convalescence  from  small-pox,  322 ; 
in  diabetes,  433;  in  Hodgkin's  disease, 
748;  in  obstructive  jaundice,  556;  in 
typhoid  fever,  19. 

Bone  lesions  of  congenital  syphilis,  269, 
270. 

Bone-marrow,  hyperplasia  of,  in  splenic 
anemia,  886;  in  anemia,  735,  738;  in 
erythremia,  757;  in  Hod^kin's  disease, 
747,  749;  in  lymphatism,  870;  in  myeloid 
leukemia,  742;  in  relapsing  fever,  262; 
in  typhoid  fever,  12. 

Bones,  changes  in,  in  acromegaly,  891; 
changes  in,  in  rickets,  442-445;  diseases 
of,  114.3-1147;   in  infantile  scurvy,  449, 
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450;  in  scurvy,  448;  in  typhoid  fever,  31, 
45. 

Bony  tumors  of  the  brain,  1010. 

Bordet  bacillus,  119,  120. 

Bothiiocephalus,  chronic  secondary  ansmia 
in,  729;  pernicious  ansemia  due  to,  734. 

Bovine  heart,  810. 

Bowditch's  law  of  maximal  contraction, 
773. 

Bowels,  care  of,  in  broncho-pneumonia^ 
107;  care  of,  in  pneumonia,  99;  in  al- 
coholic cirrhosis,  578;  in  cancer  of  the 
stomach,  503;  in  cerebrospinal  fever, 
112,  114;  in  influenza,  119;  obstruction 
of,  by  gall-stones,  574;  perforation  of 
(see  Perforation) ;  torpidity  of,  causing 
constipation,  545. 

Brachial  plexus,  lesions  of,  1057-1060 ;  neu- 
ralgia involving  nerves  of,  1091. 

Brachycephalic  skull  in  endemic  cretinism, 
874. 

Bradycardia,  777;  in  paroxysmal,  arryth- 
mia  due  to,  772;  typhoid  fever,  20. 

Bradypncea,  hysterical,  1100. 

Brain,  abscess  of  (see  Abscess)  ;  actinomy- 
cosis of,  233;  changes  in,  in  acromegaly, 
891;  changes  in,  in  general  paralysis, 
922;  cysticereua  eellulosas  in,  288;  diffuse 
and  focal  diseases  of,  968-1020;  effect 
of  lead  poisoning  on,  405;  hypostatic 
congestion  of  the  lungs  and,  634;  in 
acute  poliomyelitis,  365;  in  cerebro- 
spinal fever,  110;  in  hydrophobia,  369; 
in  pellagra,  412;  infarcts  in,  in  acute 
endocarditis,  800;  local  aniemia  of,  727; 
syphilis  of,  270,  271;  tuberculosis  of, 
214;  tuberculous  lesions  in,  in  chronic 
ulcerative  tuberculosis,  190. 

Break-bone  fever.     (See  Dengue.) 

Breast,  hypertrophy  of,  in  pulmonary  tu- 
berculosis, 221. 

Breast  pang.     (See  Angina  pectoris.) 

Breath-sounds  in  acute  sero-fibrinous  pleu- 
risy, 659;  in  chronic  ulcerative  tubercu- 
losis, 200;  in  empyema,  661;  in  pneumo- 
thorax, 671. 

Breuer-Preud  theory  of  hysteria,  1096. 

Bright 's  disease,  acute,  696,  697;  acute, 
diagnosis  of,  699;  acute,  etiology  of, 
697;  acute,  morbid  anatomy  of,  697, 
698 ;  acute,  prognosis  of,  699,  700 ;  acute, 
symptoms  of,  698,  699;  acute,  treatment 
of,  700-702;  acute  endocarditis  in,  797; 
albuminuria  in,  686 ;  aniemia  resembling, 
739 ;  ascitic  fluid  in,  609 ;  bronchitis  and, 
620 ;  catarrhal  jaundice  in,  563 ;  chronic, 
702-711;  chronic  gastritis  and,  480;  con- 
gestion of  the  kidney  in,  679;  differen- 
tiation of  chlorosis  from,  733;  differen- 


tiation of  diabetes  insipidus  from 
differentiation  of  myxoodema  f roa 
diphtheroid  enteritis  in,  520;  ban 
gie  pleurisy  in,  661 ;  in  lobar  pnea 
91;  intestinal  catarrh  in,  517;  lipi 
693;  mitral  ineompetenej  and,  81{ 
ralgia  in,  1090;  oedema  of  the  tr 
986;  oedema  of  the  glottis  in, 
oedema  of  the  lungs  in,  635;  ced< 
the  pharynx  in,  464;  optie  neorj 
1030;  parotitis  in,  463;  perieardi 
760,  761;  peritonitis  terminating 
purpura  in,  751;  terminal  infect i 
53;  terminal  pneumonia  in,  93,  97 

*' Brill '8  disease,"  38,  352. 

Briquet's  syndrome,  1100. 

Brissaud  type  of  infantilism,  893. 

Broca  's  centre,  978. 

Bromism,  1086. 

Bronchi,  diseases  of,  620-633;   in  < 
ulcerative   tuberculosis,    190;    in 
trophic  emphysema,  647;  in  lobar 
monia,  80;   in  small-pox,   317;   w 
of,  272. 

Bronchia]   asthma.      (See  Asthma.) 

Bronchial  catarrh  in  typhus  fever,  35 

Bronchial  glands  in  chronic  uleerati 
berculosis,  190;  in  pneumonoko 
643 ;  in  whooping  cough,  121. 

Bronchiectasis,  brain  abscess  in, 
chronic  dry  pleurisy  and,  667;  eii 
of  the  lung  and,  640;  eompli 
whooping  cough,  121 ;  diagnosis  of 
etiology  of,  625;  following  infl 
118;  gangrene  of  the  Inng  and, 
haemoptysis  in,  636;  hypertrophi' 
physema  and,  647;  hypertrophic 
monary  arthropathy  in,  1143;  Li 
intestinalis  in,  281;  morbid  anatoi 
625,  626;  putrid  bronchitis  and, 
symptoms  of,  626, 627 ;  treatment  oi 

Bronchiolectasis,  626. 

Bronchiolitis,  103;  exudativa,  628. 

Bronchitis,  actinomycosis  and,  233; 
congestion  of  the  lungs  in,  633; 
620-622;  acute  vesicular  emphysen 
650 ;  bronchiolectasis  following, 
broncho-pneumonia  secondary  to, 
chronic,  622-625;  chronic,  in  ai 
630 ;  chronic  cardiac  insufficiency  d 
786;  chronic  ulcerative  tubercolosi 
192;  croupous,  631-633;  fibrinous. 
633;  gouty,  624;  hypertrophic  ei 
sema  and,  647 ;  in  aneurism  of  the  th 
aorta,  855;  in  cancer  of  the  oesopl 
475 ;  in  chronic  interstitial  nephritis 
in  diphtheria,  67;  in  fatty  heart, 
in  gangrene  of  the  lung,  651,  65 
gout,  423;   in  hypertrophic  emphf 
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647-649;  in  malaria,  250,  252;  in 
measles,  346;  in  osteitis  deformans, 
1145;  in  pneumonokoniosis,  644;  in  pul- 
monary tuberculosis,  203;  in  scarlet 
fever,  338;  in  trichiniasis,  299;  in  ty- 
phoid fever,  26;  in  typhoid  form  of 
tuberculosis,  169;  influenza,  117;  plastic, 
631-633;  tendency  to,  in  mitral  incom- 
petency, 818. 

Broncho-biliary  fistula,  574. 

Bronchocele.     {See  Goitre.) 

Broncophony,  659;  in  chronic  ulcerative 
tuberculosis,  201;  in  tracheo-bronchial 
adenitis,  177. 

Broncho-pneumonia,  acute  tuberculous,  185- 
187;  and  bronchiectasis,  626;  aspiration, 
102;  bacteriology  of,  104;  chronic,  104, 
640,  641;  compensatory  emphysema  in, 
645;  complicating  acute  bronchitis,  621, 
622;  complicating  small-pox,  322;  defi- 
nition of,  101;  diagnosis  of,  105,  106; 
etiology  of,  101 ;  fibroid,  644 ;  in  cancer  of 
the  OBSophagus,  475;  in  diabetes,  431, 
434;  in  diarrhoea  of  children,  525;  in 
diphtheria,  62,  67 ;  in  ileocolitis,  528 ;  in 
measles,  344,  346;  in  scarlet  fever,  334, 
338;  in  typhus  fever,  355;  in  whooping 
cough,  120,  122;  morbid  anatomy  of, 
102-104;  prognosis  of,  106;  prophylaxis 
of,  106;  pulmonary  actinomycosis  and, 
233;  streptococcus  pleurisy  and,  656; 
symptoms  of,  104,  105;  terminations  of, 
104;  treatment  of,  106,  107;  tuberculous, 
185. 

Broncho-pulmonary  hemorrhage,  636,  637. 

Bronchorrhagia,  636,  637. 

Bronchorrhoea,  623,  624. 

Brown  atrophy  of  the  heart,  789. 

Brown  induration  of  the  lung,  634;  due  to 
mitral  incompetency,  817. 

Brown-S^uard  syndrome,  959. 

Brown-84quard 's  paralysis,  956;  in  com- 
pression myelitis,  961. 

Brudzinski's  -sign  in  acute  cerebro-spinal 
leptomeningitis,  950;  in  cerebro-spinal 
fever,  114. 

Bruit  in  acute  endocarditis,  801 ;  in  aortic 
incompetency,  812;  in  lobar  pneumonia, 
86;  oesophageal,  474. 

Bruit  d'airain,  671. 

Bruit  de  ouir  neuf  in  acute  fibrinous  peri- 
carditis, 762. 

Bruit  de  drapeau,  632. 

Bruit  de  moulin,  770. 

Bubonic  plague,  140. 

Buccal  spots,  in  measles,  345. 

Buhl's  disease,  754. 

Bulbar  form  of  acute  polio-myelitis,  366. 

Bulbar    paralysis,    930;     asthenic,    1133; 


course  of,  931 ;  diagnosis  of,  931 ;  laryn- 
geal paralysis  in,  1050;  pneumogastric 
nerve  and,  1049 ;  symptoms  of,  931. 

Bulimia,  432,  514. 

Bums,  acute  Bright 's  disease  due  to,  697; 
duodenal  ulcer  following,  491,  493; 
hemoglobinuria  following,  683. 

Bursas  in  gonococcus  infections,  125. 

Bursitis,  sub-deltoid,  differentiation  of 
arthritis  deformans  from,  1140. 


Cachectic  infantilism,  892,  893. 

Cachexia,  amyloid  liver  and,  590;  fatty 
liver  and,  590;  in  Hodgkin's  disease, 
750 ;  in  pancreatic  cancer,  599 ;  malarial, 
248,  252,  254;  strumipriva,  873,  875, 
876;  syphilitic,  266. 

Caisson  disease,  definition  of,  393;  etiol- 
ogy of,  393;  history  of,  393;  pathology 
of,  393,  394;  prophylaxis  of,  394;  symp- 
toms of,  394;  treatment  of,  394. 

Calcareous  degeneration  of  the  heart,  789. 

Calcareous  fragments  in  tuberculous  spu- 
tum, 194. 

Calcification  of  the  gall-bladder,  572. 

Calcified  pericardium,  770. 

Calculus,  coral,  718;  cystinuria  and,  690; 
dendritic,  718;  hematuria  due  to,  681; 
hydronephrosis  due  to,  715;  oxaluria 
and  690. 

Calculus,  gall-bladder  (see  Gall-stones) ; 
chronic  pancreatitis  following,  596. 

Calculus,  renal  {see  Nephrolithiasis) ;  re- 
nal, pyuria  and,  687;  gout  and,  423;  in 
kidney  and  bladder  complicating  bilharzi- 
asis,  283. 

Calculus,  pancreatic,  599,  600. 

Cammidge's  reaction,  592,  593;  in  chronic 
pancreatitis,  596. 

Cancer,  ascites  in,  610 ;  causing  obstruction 
of  bile-ducts,  567,  568;  chronic  hemor- 
rhagic peritonitis  and,  607 ;  confusion  of 
symptoms  of,  with  septicopyemia,  52; 
echinococcus  of  liver  differentiated  from, 
292;  endocarditis  in,  797;  diphtheroid 
enteritis  in,  520;  gastric,  subphrenic 
abscess  following,  604;  hemorrhagic 
pleurisy  in,  661 ;  hydronephrosis  due  to, 
716;  intestinal  catarrh  in,  517;  intesti- 
nal ulceration  in,  521;  of  bile-passages, 
567;  of  heart,  831 ;  of  kidney,  722,  723; 
of  lung,  acute  plastic  pleurisy  in,  654; 
of  mediastinum,  673,  674;  of  pancreas, 
pancreatic  calculi  and,  599;  of  peritone- 
um, 607,  608 ;  of  spine,  acute  myelitis  due 
to,  966;  of  thyroid,  871;  pharyngeal  ul- 
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cers  and,  466 ;  pulmonary,  haemoptysis  in, 
636;  purpura  in,  751;  suppurative  an- 
giocholitis  and,  565;  terminal  pneu- 
monia in,  97;  thrombosis  of  cerebral 
sinuses  and  veins  and,  1005;  thromboaiB 
of  portal  vein  in,  562. 

Cancer  of  liver,  etiology  of,  587;  localiied 
peritonitis  in,  604;  primary,  587;  sec- 
ondary, 587. 

Cancer  of  (Bsophagus,  475;  abscess  of  lung 
in,  652;  chronic  secondary  ansmia  in, 
729;  oesophagitis  and,  472. 

Caccer  of  stomach,  acute  suppurative  gas- 
tritis and,  478;  bradycardia  in,  777; 
chronic  gastritis  and,  480;  complica- 
tions of,  503,  504;  confusion  of,  with 
chronic  gastritis,  481,  482;  course  of, 
504;  diagnosis  of,  504;  differentiation 
of  anaemia  from,  739;  etiology  of,  498, 
499;  fungi  in,  479;  hiemorrhage  in,  506; 
morbid  anatomy  of,  499,  500;  pneu- 
mopericardium due  to  rupture  of,  769; 
symptoms  of,  500-503;  subaddity  in, 
512;  treatment  of,  504,  505. 

Cancerous  pleurisy,  haemorrhagic,  662. 

Cancrum  oris,  in  measles,  346;  in  typhus 
fever,  355. 

Canities  in  neuralgia,  1090. 

Cantharides,  acute  Bright 's  disease  due 
to,  697;  congestion  of  kidney  due  to, 
679;  haematuria  due  to,  681. 

Capillary  apoplexy,  999. 

Capillary  bronchitis,  101. 

Capsular  cirrhosis  of  liver,  581,  582. 

Capsulitis  of  liver,  581. 

Caput  medusae,  577;  in  ascites,  609. 

Caput  quadratum,  444. 

Carbohydrate  metabolism,  426. 

Carbolic  acid,  acute  Bright 's  disease  due 
to,  697;  hematuria  due  to,  681;  hsamo- 
globinuria  due  to,  683. 

Carboluria,  692. 

Carbon  monoxide,  haemoglobinuria  due  to, 
683. 

Carbonate  of  lime,  calculi  of,  718. 

Carbuncle,  thrombosis  of  cerebral  sinuses 
and  veins  due  to,  1005. 

Carbuncles  in  diabetes,  433. 

Carcinoma  of  brain,  1009 ;  of  kidney,  722 ; 
of  lung,  653,  654;  of  pancreas,  598, 
599;  of  stomach  {see  Cancer) ;  of  supra- 
renal glands,  868 ;  pressure  paralysis  fol- 
lowing, 961;  ulcer  of  stonuich  and,  493. 

*  *  Cardiac  asthma ' '  in  fatty  heart,  791. 

Cardiac  dilatation.  (See  Dilatation,  car- 
diac.) 

Cardiac  flutter,  774,  775. 

Cardiac  hypertrophy.  (See  Hypertrophy, 
cardia.) 


Cardiac  insoffieiency,  anatomical  ba 
786-789;  etiology  of,  784-786;  pit 
of,  792;  Schott  treatment  of,  79( 
i^ymptoms  of,  789-792;  treatme 
792-794;  treatment  of  ^>eeial  syn 
in,  794-796. 

Cardiac  kidn^,  680. 

Cardiac  liver,  561. 

Cardialgia,  480;  in  angio-nenrotic  c 
1124. 

Cardiooentesis,  831,  832. 

Cardiolyais  in  chronic  adhesiTe  periei 
769. 

Cardio-respiratory  murmur,  201. 

Cardio-sderoBis,  symptoms  of,  790. 

Cardio-stenosis,  cardiac  flutter  in,  77 

Cardio- vascular  epilepsy,  1081. 

Caries,  differentiation  of  tumors  of 
cord  from,  964;  lesions  of  caoda 
and  eonus  medullaris  due  to,  9C 
bodies  of  cervical  vertebras,  retro-p 
geal  abseees  in,  466;  of  bone, 
meningitis  externa  due  to,  946;  of 
bones,  loss  of  sense  of  smell  d 
1028;  of  temporal  bone,  thrombo 
cerebral  veins  and  sinuses  due  to, 
spastic  paralysis  secondary  to,  939, 

Caries  of  spine,  acute  myelitis  due  tc 
compression  myelitis  due  to,  95! 
tuberculous,  pachymeningitis  and,  S 

Carious  teeth,  convulsive  tic  due  to, 
neuralgia  due  to,  1090. 

Camification  of  lung,  103. 

Carpo-pedal   spasms   in    spasmodic 
gitis,  617. 

Carriers,  cerebro-spinal,  134;  cholerm 
diphtheria,  57,  59,  70;  meningitis, 
poliomyelitis,  365;  typhoid,  6,  7,  4 

Caseation  of  tubercle,  166. 

Casts  in  fibrinous  bronchitis,  631,  63: 

Catalepsy  in  hysteria,  1103. 

Cataract  in  diabetes,  434. 

Catarrh,  acute  gastric,  476-479;  auti 
612,  613;  chronic  gastric,  dilatati 
stomach  and,  487;  chronic,  in  ak 
cirrhosis,  578;  chronic  intestinal, 
ment  of,  522,  523;  chronic  nasi 
adenoids,  468,  470;  chronic 
epistaxis  in,  613;  chronic  nasal,  I 
sense  of  smell  in,  1028;  chronic 
pharyngitis  and,  465;  chronic,  pi 
geal  ulcers  and,  465;  dry,  624;  g 
duodenal,  catarrhal  jaundice  and, 
gastro-duodenal,  in  acute  yellow  at 
560;  gastrointestinal,  in  congest! 
liver,  562;  in  arsenical  poisoning, 
intestinal,  in  measles,  346;-  lary 
laryngeal  paralysis  following,  10.*] 
tliogenous,  568,  569;  of  bile  duets, 
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563,  564;  of  bladder  in  typhoid  fever, 
12,  of  mucous  membranes,  predisposing 
to  tuberculous  adenitis  174,  175;  of 
stomach,  chronic,  479-486;  of  stomach, 
chronic,  subacidity  in,  .512;  of  stomach, 
in  alcoholism,  397;  pharyngeal,  inflam- 
mation of  oesophagus  and,  472;  predis- 
posing to  tuberculosis,  159. 

Oatarrfaal  angiocholitis,  chronic,  564,  565. 

Gotarrhal  dysentery,  acute,  128. 

Catarrhal  enteritis,  diagnosis  of,  519;  eti- 
ology of,  316,  317;  morbid  anatomy  of, 
518;  symptoms  of,  518,  519. 

Catarrhal  fever,  acute,  definition  of,  382; 
diagnosis  of,  383;  etiology  -of,  382; 
symptoms  of,  382,  383;  treatment  of, 
383. 

Cfitarrhal  jaundice,  563,  564. 

Catarrhal  laryngitis,  acute,  614,  615. 

Caterpillar  rash,  314. 

Cathartic  method  in  treatment  of  hysteria, 
1105,  1106. 

Cattle,  actinomycosis  in,  232;  anthrax  in, 
148;  aspergillosis  in,  236;  foot-and- 
mouth  disease  in,  387;  milk-sickness  and, 
385;  tuberculosis  in,  155. 

Cauda  equina,  lesions  of,  962,  963. 

Cavernous  sounds  in  chronic  ulcerative 
tuberculosis,  201. 

Cavities  in  chronic  ulcerative  tuberculosis, 
189,  190;  signs  of,  201. 

Cell  systems,  895. 

Cellulitis,  oedema  of  glottis  in,  616;  of 
neck,  466. 

Central  pneumonia,  92. 

Centrum  semiovale,  lesions  of,  970. 

Cephalic  tetanus,  144. 

Cephalodynia,  1130. 

Cercomonas  hominis,  2K1. 

Cerebellar  ataxia,  differentiation  of  loco- 
motor ataxia  from,  919. 

Cerebellar  here<lo-ataxia,  945. 

Cerebellum,  lesions  of,  974,  975. 

Cerebral  actinomycosis,  233. 

Cerebral  adiposity,  453. 

Cc-rebral  atrophy,  differentiation  of  mus- 
cular dystrophies  from,  934. 

Cerebral  circulation,  982-985. 

Cerebral  cortex,  lesions  of,  969,  970. 

Cerebral  haemorrhage  (see  Ha?morrhage) ; 
differentiation  of  ura?mia  from,  696. 

Cerebral  nerves,  diseases  of,  1028-1055. 

Cerebral  peduncle,  hemiplegia  duo  to  lesion 
of,  992. 

Cerebral  peduncles,  lesions  of,  972,  973. 

Cerebral  rheumatism,  376. 

Cerebral  softening,   998,   999;    anatomical 
changes    in,    999,    1000;    symptoms    of, 
1000,  1001;  treatment  of,  1001-1003. 
75 


Cerebral  symptoms  in  obstructive  jaundice, 
556. 

Cerebral  type  of  acute  polio-myelitis,  366. 

Cerebro-spinal  fever,  acute  endocarditis 
mistaken  for,  803 ;  bacteriology  of,  109 ; 
Brudzinski*s  sign  in,  114;  chronic,  112; 
complications  of,  112,  113;  definition  of, 
108;  diagnosis  of,  113,  114;  differentia- 
tion of  small-pox  from,  324;  differentia- 
tion of  typhus  from,  355;  encephalitis 
in,  1015;  etiology  of,  109;  herpes  zoster 
in,  926;  history  of,  108,  109;  hydro- 
cephalus in,  1020;  lumbar  puncture  in, 
114;  morbid  anatomy  of,  109,  110;  prog 
nosis  of,  114;  prophylaxis  of,  114;  pur- 
puric rash  in,  751;  skin  in,  114;  symp- 
toms of,  110-112;  treatment  of,  111-115. 

Cerebro-spinal  meningitis,  confusion  of, 
with  typhoid  fever,  36,  37;  in  pulmonary 
tuberculosis,  205. 

Cerebro-spinal  leptomeningitis.  (See  Lep- 
tomeningitis.) 

Cervical  adenitis,  176. 

Cervical  glands  in  Uodgkin's  disease,  747, 
748. 

Cervical  meningitis,  differentiation  of  tu- 
mors of  spinal  cord  from,  964. 

Cervical  plexus,  lesions  of,  1055-1057. 

Cci-vical  rib  pressure,  1057. 

Cervico-axillary  glands,  in  chronic  ulcera- 
tive tuberculosis,  192. 

Cervico-brachial  neuralgia,  1091. 

Cer\'ico-occipital  neuralgia,  1091. 

Cbalicosis,  642,  644. 

Chancre,  265,  266. 

Charbon.     (See  Anthrax.) 

Charcot's  joints,  915,  918. 

Charcot's  theory  of  hysteria,  1095. 

Cheeso  jmiHoniiig,  409. 

Cheyne- Stokes  breathing  in  aortic  stenosis, 
816;  in  cardiac  insufficiency,  790,  791; 
in  cerebro-spinal  fever.  111;  in  chronic 
Bright  *8  (liseasi*,  711;  in  chronic  inter- 
stitial nephritis,  707;  in  dyspnoea,  695; 
in  general  tuberculosis,  169. 

Chiasnia,  disease  of,  1032. 

Chicken  breast  in  adenoids,  469 ;  in  rickets, 
444. 

Chicken-pox  (see  Varicella) ;  scarlet  fever 
and,  340;  typhoid  fever  and,  32. 

Chilblain,  1120. 

•'Child-crowmg,"  617. 

ChildnMi,  pulmonary  tuberculosis  in,  210; 
tuberculous  broncho-pneumonia  in,  186, 
1H7;  typhoi<l  fever  in,  33. 

Chills,  in  acute  Bright 's  disease,  698;  in 
acute  congestion  of  the  lungs,  633;  in 
acute  diffuse  myelitis,  966;  in  acute  fe- 
brile   polyneuritis,    1022;     in  ball-valve 


1162 


INDEX 


9 


stone,  573 ;  in  eancer  of  rtomaek,  501 ;  in 
chronic  infective  endocarditis,  802;  in 
lobar  pneomonia,  81;  in  malaria,  249; 
in  mediastinal  abscesa,  675;  in  movable 
kidney,  678;  in  paroxysmal  hemoglobin- 
uria, 683 ;  in  peritonitis,  601 ;  in  pyelitis, 
714;  in  relapsing  fever,  262;  in  rheu- 
matic fever,  372,  373 ;  in  septico-pysmia, 
51;  in  subphrenic  abscess,  605;  in  tu- 
berculous broncho-pneumonia,  186;  in 
typhoid  fever,  18 ;  in  typhus  fever,  353. 

Chloasma  phthUicorum,  206. 

Chloroma,  745. 

Chloroform,  albuminuria  following  inhala- 
tion of,  685;  vaso-motor  paralysis  due 
to,  984. 

Chloroform  poisoning,  necrosis  of  liver  in, 
559. 

Chlorosis,  bradycardia  in,  777 ;  chronic  gas- 
tritis and,  480;  definition  of,  730;  diag- 
nosis of,  733;  dilatation  of  heart  in, 
784;  etiology  of,  730,  731;  gastric  ulcer 
and,  491;  in  constipation,  546;  mitral 
stenosis  and,  821;  symptoms  of,  731- 
733;  thrombosis  of  cerebral  sinuses  and 
veins  and,  1004;  treatment  of,  739,  740; 
tropical,  and  Egyptian,  300. 

Choked  disk,  1030,  1031;  in  congenital 
hydrocephalus,  1019;  in  serous  menin- 
gitis, 1018;  in  tumors  of  brain,  1010. 

Cholemia,  557;  hiematemesis  in,  507. 

Cholangitis,  due  to  Bacillus  coli,  47;  gall- 
stones and,  572,  573;  in  acute  yellow 
atrophy,  559;  in  typhoid  fever,  26;  sup- 
purative, 583,  584. 

Cholecystitis,  acute,  due  to  gall-stones, 
572;  acute  infectious,  565-567;  biliary 
colic  and,  570;  due  to  Bacillus  coli,  47; 
in  typhoid  fever,  26;  in  typhoid  fever, 
treatment  of,  45;  suppurative,  angiocbo- 
litis  following,  565;  suppurative,  gall- 
stones and,  572;  tuberculous  peritonitis 
confused  with,  180. 

Cholelithiasis  {see  Gall-stones)  ;  complicat- 
ing influenza,  118;  gastralgia  and,  514. 

Cholelithic  chronic  pancreatitis,  596. 

Cholera,  anuria  in,  680;  intestinal  catarrh 
and,  517. 

Cholera  asiatiea,  carriers  in,  134;  compli- 
cations and  sequela'  of,  136;  definition 
of,  132;  diagnosis  of,  136;  etiology  of, 
132,  133;  history  of,  132;  modes  of  in- 
fection in,  133-134;  morbid  anatomy  of, 
134,  135;  prognosis  of,  136;  prophylaxis 
of,  137;  symptoms  of,  135,  136;  tn'at 
ment  of,  137,   138. 

Cholera  infantum,  526,  527;  treatment  of, 
531. 

Cholera  nostras,  136. 


Cholera  sieca,  136. 

Cholerine,  136. 

Cholesteatoma  of  brain,  1010. 

Cholesteraemia,  557. 

Cholesterin,  568. 

Chondrodystrophia  fetalis,  1146,  1147. 

Chvostek  's  symptom,  882. 

Chorea,  acute,  definition  of,  1066;  a 
diagnosis  of,  1072,  1073 ;  aeate,  dir 
and  termination  of,  1072;  acute,  < 
carditis  in,  797,  798 ;  acute,  morind 
omy  and  pathology  of,  1068,  1069 ;  i 
symptoms  of,  1069-1072;  aente,  i 
ment  of,  1073,  1074;  arthritis  and, 
chronic,  1072,  1076,  1077;  ekwie  i 
of  muaeles  supplied  by  fifth  nen 
1040;  habit,  1075;  in  pericanlitis, 
in  rheumatic  fever,  376 ;  in  scarlet : 
338,  339;  insaniens,  1070,  1071;  b 
1074,  1075;  neuritis  from  arseiij 
1024;  i>andemie,  1074,  1075;  perica 
in,  760;  posthemiplegic,  1008; 
paralytic,  in  hemiplegia,  996;  pre 
plegic,  990;  rhythmic  or  hysterical, 
spasm  of  the  cesophagus  in,  473;  i 
of  the  tongue  in,  1055;  qMStica, 
typhoid  fever  and,  32. 

Choroiditis  in  syphilis,  267. 

Choroido-iritis  in  cerebro-spinal  fever 

Chromaflin  system,  863. 

Chjlangiomata,  554. 

Chyle  vessels,  disorders  of,  554. 

Chylous  ascites,  610. 

Chyluria,  lipuria  in,  693;  noa-par 
688. 

Cicatrices  completes^  224;  fistuleuse$. 

Cicatrization  of  an  ulcer,  followed  bj 
tation  of  the  stomach,  487,  492. 

Cin»ex  lectularius,  312. 

Cimex  rotundalis,  312. 

Circulation,   cerebral,  982-985. 

Circulatory  disturbances  of  kidney, 
680. 

Circulatory  system  in  lobar  pneomoa 
87,  100;  in  typhoid  fever,  13,  19-21 

(circumflex   nerve,   lesions  of,    1058, 
neuralgia  of,   1091. 

Cirrhosis  of  liver,  affections  of  mesf 
veins  in,  554;  alcoholic,  397,  398 
580;  ascitic  fluid  in,  610;  eapsulai 
582;  chronic  adhesive  pericarditii 
768;  chronic  interacinar  pancr 
and,  596;  diabetic.  431,  4.'i2;  diffei 
tion  of  cancer  from,  589;  dipht 
enteritis  in,  520;  enlargement  of  h 
artery  in,  563;  epistaxis  in,  6H 
ology  of,  575,  576;  general  cobj 
tions  of,  575;  luemateroeeis  in,  50] 
509;    hypertrophic,  580,  581;   hy] 
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phic,  differentiation  of  acute  yellow 
atrophy  from,  560;  in  bilharziasis,  284; 
in  hepatie  distomiasis,  282;  in  splenic 
ansmia,  887;  infections  and,  576;  in- 
testinal catarrh  in,  517;  necrosis  and 
jaumlice  in,  559;  oesophageal  varices  in, 
473;  pigment  in,  576;  pigmentaire,  431; 
predisposing  to  tuberculous  peritonitis, 
180;  proliferative  peritonitis  and,  606, 
607 ;  sclerosis  of  veins  in,  845 ;  splenome- 
galy and,  888;  syphilitic,  274,  576,  581; 
terminal  acute  tuberculosis  in,  159;  ter- 
minal infections  in,  53;  thrombosis  of 
mesenteric  vessels  in,  554;  thrombosis  of 
portal  vein  in,  562;  toxic,  576;  treatment 
of,  582;  tuberculous,  214. 

Cirrhosis  of  lung,  639  (see  also  Pneu- 
monia, chronic  interstitial) ;  cardiac  hy- 
pertrophy in,  781;  compensatory  emphy- 
sema in,  645;  congestion  of  liver  in,  56; 
following  pleurisy,  668;  in  tuberculosis, 
202 ;  tricuspid  regurgitation  and,  824,825. 

Cirrhosis  ventriculi,  486. 

Clapotage,  488,  489;  in  enteroptosis,  549. 

Classes,  tuberculosis,  225. 

Claudication  in  arterio-sclerosis,  846. 

Claustrophobia,  1109. 

Claw-hand,  in  paralysis  due  to  lesion  of  the 
ulnar  nerve,  1059 ;  in  spinal  haemorrhagic 
pachymeningitis,  948. 

Clavus  hystericus f  1100. 

Climacteric,  palpitation  at,  770. 

Climate,  asthma  and,  631;  pneumonia  and, 
70. 

Climatic  treatment  of  tuberculosis,  226, 
227. 

Clownism  in  hystero-epilepsy,  1098. 

Club  foot  in  progressive  neural  muscular 
atrophy,  932. 

Clubbed  fingers,  and  toes  in  congenital 
heart  disease,  835;  in  aneurism  of  tho- 
racic aorta,  855;  in  bronchiectasis,  627; 
in  hypertrophic  pulmonary  arthropathy, 
1143;  in  mediastinal  abscess,  673;  in  mi- 
tral incompetency,  818. 

Coccidiosis,  237. 

Coccidioidal  dermatitis,  235. 

Coccydynia,  1091. 

Cochlear  nerve,  affections  of,  1045-1047. 

Cod-liver  oil  in  tuberculosis,  229. 

C<£liac  affection,  519. 

Coeliac  axis,  aneurism  involving,  860. 

** Cog- wheel"  rhythm,  200. 

Coin  sound  in  pneumo-thorax,  671. 

Cold,  acute  Bright 's  disc-aso  due  to,  697, 
699;  acute  bronchitis  and,  620;  acute 
laryngitis  due  to,  614;  hemoglobinuria 


due  to,  683;  myalgia  due  to,  1129;  neu- 
ritis due  to,  1020 ;  pneumonia  and,  76. 

Colds,  adenoids  and,  470 ;  asthma  and,  629. 

Colic,  appendicular,  533 ;  biliary,  570,  571 ; 
biliary  and  kidney,  confusion  of,  with 
appendicitis,  536;  in  acute  arsenical 
poisoning,  406 ;  in  angio-neurotic  oedema, 
1124;  in  cysts  of  mesentery,  554;  in  lead 
poisoning,  404;  in  thrombosis  of  mesen- 
teric vessels,  554;  renal,  719,  720. 

Colitis,  acute,  in  measles,  346;  in  rubella, 
349;  mucous,  551,  552;  simple  ulcera- 
tive, 521. 

Colles'  law,  265. 

Colloid  cancer,  of  heart,  831;  of  perito- 
neum, 607,  608 ;  of  stomach,  499. 

Colon,  dilatation  of,  552,  553;  displace- 
ment of,  in  enteroptosis,  550. 

Colon  bacillus,  in  acute  bronchitis,  621;  in 
cholecystitis,  566;  in  chronic  pancreati- 
tis, 596;  in  cirrhosis  of  liver,  576;  in 
endocarditis,  800 ;  in  gall-stones,  569 ;  in 
methsmoglobinuria,  758;  in  peritonitis, 
601;  in  pneumaturia,  692;  in  pyelitis, 
712;  in  urine,  687;  infections  by,  46-48; 
moat  poisoning  and,  408. 

Coloptosis,  550. 

Coma,  diabetic,  433 ;  diabetic,  treatment  of, 
439;  hypostatic  congestion  of  lungs  in, 
634,  635;  in  acquired  chronic  hydro- 
cephalus, 1020;  in  acute  dyspepsia  of 
chiltlren,  526;  in  acute  yellow  atrophy, 
560;  in  alcoholic  cirrhosis,  579;  in  apo- 
plexy, 991,  992;  in  cancer  of  stomach, 
501;  in  epilepsy,  1082;  in  hemorrhagic 
pachymeningitis,  947;  in  mumps,  351; 
in  myeloid  leukaemia,  743;  in  peri- 
carditis with  effusion,  764;  in  pernicious 
malaria,  253;  in  pyelitis,  714;  in  rheu- 
matic fever,  376;  in  small-pox,  322;  in 
thermic  fever,  391;  urtcmic,  694,  695, 
696,  710. 

Coma- vigil  in  typhus  fever,  354. 

Comatose  form  of  pernicious  malaria,  253. 

Combined  system  diseases,  942-945. 

Comma  bacillus,  132. 

Compensatory  circulation  in  cirrhosis  of 
liver,  577,  578. 

Compensatory  emphysema,  645. 

Compressed  air,  in  asthma,  631;  treatment 
by,  in  tuberculosis,  230. 

Compressed  air  disease.  (See  Caisson  dis- 
ease). 

Compression  of  spinal  cord,  definition  of, 
959;  diagnosis  of,  961;  due  to  tumors, 
963;  etiology  of,  959,  960;  symptoms  of, 
960,  961;  treatment  of,  961,  962. 
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HH;  in  lo^'oniofor  ttittxlu,  IHH;  in  milk- 
n\fkufnn,  ;J85;  in  miovhIiIo  kfHnc^,  677; 
)n  nMH'oiiM  r'oliiiii,  551;  in  olmtnte.iive 
,)«iin«lir«',  550;  in  pnuvrfHiic  htf'rnor- 
rhh^o,  51M ;  in  pvWnurh,  412;  in  pyloric 
olmfnirllon,  4HM;  in  pylorir*  Ht4*no«iiii, 
nofl;  In  wMirvy,  44H;  in  lii^xTriiloiin 
nn'tiintfitiii,  172;  in  typhoid  ff»vf*r,  23;  in 
iyphfiitl   fovi^ri   iritiiitnent  of,  44;    sier 
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¥lf^,  405;  hi  lobar  pamiMoaia.  •'^ 
mumps,  351;  in  rrlapnaj^  f€-r»T. 
263;  in  rfaeamatic  f#^er.  376:  in  ir 
fever,  335,  339 ;  in  gimrvr.  44* ;  ia  % 
ptfX,  319,  322;  in  spajaDtfiie  larra; 
617;  in  iipaatie  paralrais  of  iaf 
937;  in  tbermie  fever,  391;  ia  ti 
\fimtn  of  the  cerebral  reina  aad  bb 
}(¥)!};  fn  tozsmic  jaan«lice,  557;  i: 
berenlona  meningitiSy  172,  173;  ii 
mor  of  brain,  101 1,  1013;  ia  tj] 
fever,  28;  in  ummla,  094;  ia  vbo( 
eonf^h,  121 ;  infantile,  diaf^Dosis  of. 
1079;  infantile,  etiolof^  of,  1077.  1 
infantile,  prognosis  of,  1079;  iaf  a 
symptoms  of,  1078;  infantile,  treat 
of,  1079;  museular,  <lae  to  lesioi 
cerebral  cortex,  909;  rickets  and.  4 

Convulsive  tic,  1044,  1075. 

Copaiba,    eongeation    of    kidneys   dm 
679 ;  porpom  daa  to^  751. 
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Copp'8  astbnuiy  869. 

Coprolalia,  1075,  1076. 

Coproliths,  533. 

Cor  adiposum,  789;  biloculare,  832;  hovi- 
num,  810;  villosum,  761. 

Ccral  calculi,  718. 

Corn,  pellagra  and,  411,  413. 

Corona  radiata,  hemiplegia  due  to  lesion 
of,  992. 

Coronary  artery  disease,  in  angina  pectoris, 
839;  lesions  due  to,  786,  787. 

Corpora  quadrigemina ;  lesions  of,  973. 

Corpulence.     (See  Obesity.) 

Corpus  callosum,  lesions  of,  970,  971. 

Coryza,  acute  (see  Catarrhal  fever,  acute)  ; 
associate<l  with  cer\'ical  adenitis,  176; 
chronic  glanders  confused  with,  147;  in 
acute  bronchitis,  621 ;  in  cerebrospinal 
fever,  113;  in  measles,  344,  346. 

Costiveness.     (See  Constipation.) 

Cough,  hysterical,  1100;  in  actinomycosis, 
233;  in  acute  bronchitis,  621;  in  acute 
congestion  of  lungs,  633;  in  acute  sero- 
fibrinous pleurisy,  657;  in  adenoids, 
469 ;  in  aneurism  of  thoracic  aorta,  855 ; 
in  aneurism  of  transverse  arch,  851 ;  in 
asthma,  629;  in  aortic  incompetency, 
811;  in  aortic  stenosis,  816;  in  carci- 
noma of  lung,  653,  654;  in  cardiac  in- 
sufficiency, treatment  of,  795;  in  chronic 
bronchitis,  623;  in  chronic  gastritis, 
481;  in  chronic  interstitial  pneumonia, 
641;  in  chronic  ulcerative  tuberculosis, 
192-193;  in  congenital  heart  disease, 
834;  in  diagnosis  of  pulmonary  tuber- 
culosis, 207 ;  in  empyema,  660 ;  in  fibrin- 
ous bronchitis,  632;  in  fibroid  phthisis, 
202;  in  goitre,  873;  in  hgpmoptysis,  639; 
in  hay  fever,  613;  in  Hodgkin's  disease, 
748;  in  laryngitis,  615;  in  lobar  pneu- 
monia, 84;  in  me<liastinal  tumors,  673, 
674;  in  mitral  incompetency,  819;  in 
mitral  stenosis,  824;  in  oedema  of  lungs, 
635;  in  perforation  of  lung  in  abscess 
of  liver,  585;  in  pericarditis  with  effu- 
sion, 754;  in  pneumonokoniosis,  644;  in 
pulmonary  form  of  acute  general  tuber- 
culosis, 170;  in  relapsing  fever,  262;  in 
saccular  bronchiectasis,  626;  in  tubercu- 
lous laryngitis,  618;  in  tuberculosis, 
treatment  of,  230,  231. 

Cour\oisier  *s  law,  568,  573. 

Cow-pox.     (See  Vaccinia.) 

Cramp,  telegrapher's,  1093;  writer's,  1093- 
1095. 

Cramps,  heat,  393;  in  ergotism,  410;  in 
gout,    422,    423;    muscular,    in    cholera 


asiatica,  136;  muscular,  in  chronic  inter- 
stitial nephritis,  708;  muscular,  in 
uraemia,  695. 

Cranio-tabes,  443,  444. 

Craniotomy  in  cerebral  apoplexy,  1002. 

Craw-craw,  305. 

Creeping  eruption,  314. 

Creeping  pneumonia,  92. 

Crepitus,  gall-stone,  572;  in  acute  sero- 
fibrinous pneumonia,  659. 

Cretinism,  endemic,  874,  875;  sporadic, 
874.     (See  also  Hypothyroidism.) 

Cricoid  cartilage,  involvement  of,  in  tulier- 
culous  laryngitis,  618. 

Crises,  tabetic,  917. 

Crisis,  in  lobar  pneumonia,  83,  101;  in 
relapsing  fever,  262,  263;  in  typhus  fe- 
ver, 354. 

Crossed  hemiplegia,  993,  995. 

Croup,  membranous,  65,  66;  spasmodic, 
617,  618. 

Croupous  bronchitis,  631-633. 

Croupous  enteritis,  520. 

Croupous  pneumonia.  (See  Lobar  pneu- 
monia.) 

Crura  cerebri,  lesions  of,  972,  973. 

Crural  angina,  846. 

Crus,  haemorrhage  in,  993. 

Cniveilhier  *s  palsy,  928. 

Cry,  epileptic,  1082;  hysterical,  1100. 

Cryptogenetic  septiceemia,  50. 

Crystals,  asthma,  630. 

Cuban  itch,  316. 

Cubebs,  congestion  of  kidney  due  to,  679. 

Culex,  mosquito,  246,  247 ;  fatigans,  362. 

Curschmann's  spirals,  in  fibrinous  bron- 
chitis, 632;  in  asthma,  630. 

Cur>'ature  of  the  spine,  spasmodic  wry- 
neck and,  1053. 

Cutaneous  actinomycosis,  233. 

Cutaneous  reaction,  in  syphilis,  277;  of  von 
Pirquet,  159. 

Cjano-pya»mia,  50. 

Cyanosis,  <lue  to  failure  of  the  right  auricle 
and  ventricle,  785;  enterogenous,  758, 
759;  in  aortic  incompetency,  811;  in  apo- 
plectic attacks,  991;  in  arteriovenous 
aneurism,  861;  in  bronchiecta^s,  627;  in 
cardiac  insufticiency,  790;  in  cholera 
asiatica,  135;  in  congenital  heart  dis- 
ease, 834,  835;  in  epileptic  attack,  1082; 
in  erythraemia,  757;  in  general  tul)erc!i- 
losis,  169;  in  Hodgkin's  disease,  748; 
in  hypertrophic  emphysema,  64S;  in  hys- 
teria, 1100;  in  laryngeal  spasm,  lO.'SO; 
in  mediastinal  tumor,  673;  in  mitral  in- 
competency, 819;  in  mycosis  intestinalis, 
150;   in  pneumonic  plague,  140;   in  pul- 
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monarj  form  of  acute  miliary  tuberea- 
losia,  170;  in  Rajnaurrs  diseaae,  1121; 
in  iiclero<lenna,  1126;  in  spasmodie 
laryngitis,  617;  in  tetany,  882;  in  tri- 
cuspid stenosis,  825. 

Cyclic  albuminuria^  685. 

Cycloplegia,  1036. 

Cynohex  hebetica,  1100, 

Cysty  in  the  meninges  due  to  serebral  hem- 
orrhage, 990;  ovarian,  confusion  of  di- 
lated stomach  and,  489. 

Cysticereus  cellulose,  287-289 ;  in  the  heart, 
831;  compression  myelitis  due  to,  960. 

Cvfctine,  calculi  of,  718. 

Cystinuria,  690. 

Cvstitis,  bacilluric,  687;  diflferentiation  of 
pyelitia  from,  714,  715;  following  gono- 
coeeus  infection,  124;  hemorrhagic.  Tri- 
chomonas hominis  in,  281;  in  acute 
trans\'er8e  myelitis,  968;  in  bilharziasis, 
283;  in  diabetes,  434;  in  locomotor 
ataxia,  918;  phosphaturia  and,  690;  pye- 
litis and,  712,  713;  pyuria  in,  688;  tu- 
berculosis of  the  kidneys  confused  with, 
218. 

Cysts,  abdominal,  simulating  ascites,  610; 
echinococcus,  289-294;  in  goitre,  872;  in 
heart,  831;  of  chyle  vessels,  554;  of 
brain,  1010;  of  cerebellum,  tetany  in, 
881;  of  kidney,  723-725;  of  liver,  588;  of 
mediastinum,  675;  of  stomach,  505;  of 
mesentery,  554,  555;  of  omentum,  cysts 
of  mesentery  confused  with,  555;  of 
spleen,  885;  of  siipra-ronal  glands,  868; 
pancreatic,  597,  598. 

Cytodiagnosis  in  general  paralysis,  and 
tabes,  925,  926;  of  cerebrospinal  fluid, 
925,  950. 

Cjtoryctes,  vaccinia?,  327;  variola,  317. 


Dandy  fever.     (See  Dengue.) 

Davainea  madagascariensis,  285. 

Day-blindness  in  scurvy,  448. 

Deafness,  adenoids  and,  470;  due  to  af- 
fection of  the  cortical  centre,  1045;  fol- 
lowing epidemic  cerebro-apinal  menin- 
gitis, 1046;  following  M^ni^re's  disease, 
1048;  following  scarlet  fever,  338;  hys- 
terical, 1100;  in  acromegaly,  891;  in 
acute  pharyugitis,  465;  in  cerebrospinal 
fever,  113;  in  chronic  interstitial  ne- 
phritis, 708;  in  congenital  syphilis,  269; 
in  locomotor  ataxia,  917;  in  mumps,  351; 
in  myeloid  leukaemia,  743;  in  tumors  of 
the  brain,  1012;  nervous,  1046,  1047; 
uro^mic^  694. 


Debove's  forced  alimentmikm,  228;  i 
monary  tuberenlosia,  204. 

Decapsulation  of  the  kidneys^  TIL 

Defibrinate<l  blood,  iBJection  of,  ia 
philia,  757 ;  in  pemieioos  anjnua. 

Deformity,  in  eompreasioa  myelitis^  S 

Deglutition  pneumonia,   102,  101,  10 

Delhi  boU,  261. 

Delirium,  in  abaeefla  of  the  brain,  10 
acute  cerebro-spinal  leptooieniiigtti 
in  acute  diffuse  myelitis,  967;  io 
endocarditis,  801,  802;  in  meuU 
creatitis,  595;  in  acute  yeDow  at 
560;  in  alcoholic  cirrhosis  of  tbf 
579;  in  alcoholic  neuritis,  1024;  i 
tic  incompetency,  812;  in  cerebta 
mia,  986;  in  cerebral  syphilis,  2* 
cerebro-spinal  fever.  111;  in  « 
Bright 's  disease,  710;  in  dengne 
in  ergotism,  410;  in  erysipelaa,  I 
general  paralysis,  923;  in  gout,  4 
hysteria,  1102;  in  hystero-«pilep«y, 
in  lead  poisoning,  403,  405;  in 
pneumonia,  88,  89 ;  in  malaria,  24A 
in  miliary  fever,  387;  in  mompi 
351;  in  pericarditis  with  effusion 
in  rat-bite  fever,  389 ;  in  relapsing 
262;  in  rheumatic  fever,  376;  in 
Mountain  spotted  fever,  388;  in  t 
448;  in  serous  meningitis,  1019;  in 
pox,  322;  in  suppurative  tonmilitif 
in  toxsmie  jaundice,  557;  in  tnber 
meningitis,  172;  in  typhoid  fev€ 
29;  in  typhus  fever,  353,  354;  u 
mia,  694;  in  yellow  fever,  .360. 

Delirium  cordis,  770. 

Delirium  tremens,  398-400;  in  lobar 
monia,  89,  92;  pericarditis  resen 
764. 

Delusions  in  cardiac  insuflSciency,  7! 
fatty  heart,  791 ;  in  general  par 
923;  in  myxcpdema,  875;  in  unemii 

Demarche  d'ivresite,  975. 

Dementia  following  traumatic  net 
1118;  in  acromegaly,  891;  in  erg 
410;  in  locomotor  ataxia,  918;  in 
(Bilema,  875;  in  pellagra,  412. 

Dementia  paralytica,  921  {see  aUo  T 
sis,  general)  ;  in  locomotor  ataxia,  ! 

Doniodex  folliculorum,  310. 

Dengue,  complications  of,  363;  deli 
of,  362;  diagnosis  of,  363;  diffei 
tion  of  yellow  fever  from,  360;  et 
of,  362;  history  and  geographies 
tribution  of,  362;  symptoms  of, 
363 ;  treatment  of,  363,  364. 

Dentition,  acute  stomatitis  and,  451 
layed,  in  cretinism,  874;  epilepsi 
1081;   in  rickets,  444;  infantile  c 
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Biom  and,  1077;  ulcerative  stomatitis 
and,  457. 

Depletion  in  cardiac  failure,  792. 

Depression  in  acute  gastritis,  477 ;  in  gout, 
421;  in  the  morphia  habit,  401;  in  pel- 
lagra, 412;  in  scurvy,  448. 

Dereum's  disease,  452,  453. 

Dermacentor  americanus,  311. 

Dermacentor  occidentalis,  311,  388. 

Dermamyiasis  linearis  migrans  cestrosOj 
314. 

Dermatitis,  acute  exfoliating,  differentia- 
tion of  scarlet  fever  from,  339;  cocci- 
dioidal, 235;  in  dermato-myositis,  1128; 
protozoic,  235. 

Dermato-myositis,   1128. 

Dermatosa  parasitaire,  305. 

Dermoid  cyst  of  the  brain,  1010;  of  the 
mediastinum,  675. 

Descensus  ventriculi,  549. 

Desquamation  in  measles,  346;  in  scarlet 
fever,  336,  337;  in  typhoid  fever,  18. 

Dextrocardia,  832. 

Diabite  hromi,  434,  454;  gras,  432. 

Diabetes  insipidus,  clinical  classification  of, 

439,  440;  course  of,  441;  definition  of, 
439 ;  diagnosis  of,  441 ;  etiology  of,  439 ; 
morbid  anatomy  of,  440;  symptoms  of, 

440,  441;  treatment  of,  441. 
Diabetes    mellitus,    acute    endocarditis    in, 

797;  adrenal,  428;  and  typhoi<l  fever, 
32;  bradycardia  in,  777;  chronic  gas- 
tritis and,  480;  chronic  pancreatitis  and, 
596;  coma  in,  433;  complications  of, 
433-435 ;  definition  of,  426 ;  diagnosis  of, 
435;  diflferentiation  of  diabetes  insipidus 
from,  441;  dilatation  of  stomach  in, 
487 ;  etiology  of,  426-430 ;  excessive  hun- 
ger in,  514;,  hemochromatosis  and,  453, 
454;  history  of,  426;  hypophysis  and,. 
428;  in  acromegaly,  892;  in  children, 
430;  in  exophthalmic  goitre,  879;  lipuria 
in,  693;  metabolism  in,  430,  431;  mor- 
bid anatomy  of,  431,  432;  multiple  neu- 
ritis in,  1024;  neuralgia  in,  1090;  pan- 
creatic secretion  in,  428;  parotitis  in, 
463;  pericarditis  in,  760;  phosphatic, 
691;  predisposing  to  tulx'rculosis,  159; 
renal  form  of,  428;  retinitis  in,  1030; 
symptoms  of,  432,  433;  terminal  pneu- 
monia in,  93,  97;  treatment  of,  435-439. 

Diaphragm,  paralysis  of,  1056. 

Diaphragmatic  pleurisy,  662. 

Diarrhoea,  acute  dyspeptic,  treatment  of, 
522;  alba,  519;  associated  with  consti- 
pation, 547;  caused  by  Trichomonas 
hominis,  281 ;  chronic,  Marie  *s  syndrome 
in,  1143;  chronic,  treatment  of,  522-524; 


chylosa,  519;  diseases  of  the  intestines 
associated  with,  516-524;  fatty,  in  pan- 
creatic cysts,  598;  hysterical,  1101;  in 
abscess  of  the  liver,  585;  in  acute  ar- 
senical poisoning,  406;  in  acute  gastritis, 
477;  in  Addison's  disease,  865,  867;  in 
amyloid  disease  of  the  kidneys,  712;  in 
appendicitis,  534;  in  cancer  of  the  stom- 
ach, 501 ;  in  cancrum  oris,  459 ;  in  cardiac 
insufficiency,  790;  in  catarrhal  enteritis, 
518;  in  children,  clinical  forms  of,  524- 
531;  in  cholera  asiatica,  135;  in  chronic 
gastritis,  481;  in  chronic  interstitial 
nephritis,  708;  in  chronic  parenchyma- 
tous nephritis,  703;  in  dilatation  of  the 
colon,  552;  in  exophthalmic  goitre,  878, 
879;  in  general  tuberculosis,  169;  in 
gout,  421;  in  hepatic  distomiasis,  282; 
in  lead  poisoning,  404;  in  leukemia, 
743;  in  metheemoglobinaemia,  758;  in 
mucous  colitis,  551;  in  obstructive  jaun- 
dice, 556;  in  paroxysmal  hemoglobinu- 
ria, 683;  in  pellagra,  412;  in  pernicious 
anemia,  734,  736;  in  pernicious  malaria, 
253;  in  pulmonary  tuberculosis,  204;  in 
purpura,  752;  in  simple  ulcerative  coli- 
tis, 521;  in  smallpox,  319,  320,  322;  in 
tabes  mesenterica,  177;  in  thrombosis  of 
the  mesenteric  vessels,  554;  in  tubercu- 
losis, treatment  of,  231;  in  tuberculous 
meningitis,  172;  in  typhoid  fever,  22,  23, 
44 ;  in  uremia,  695 ;  in  yellow  fever,  360 ; 
inflammatory,  527,  528;  predisposing  to 
broncho-pneumonia,  102;  strongyloides 
intestinalis  and,  309;  tetany  due  to,  881; 
thrombosis  of  the  cerebral  sinuses  and 
veins  and,  1004;  tubular,  551. 

Diathesis,  oxalic  acid,  689. 

Diazo-reaction  of  Ehrlich,  in  general  tu- 
berculosis, 169;  in  typhoid  fever,  30. 

Dibothriocephalus  latus,  285. 

Dicotophyme  renale,  309. 

Dicrocoelium  lanceatum,  282. 

Diet  and  appendicitis,  532;  and  constipa- 
tion in  infants,  548;  and  prevention  of 
diarrhoea  in  children,  528;  in  acute 
Bright 's  disease,  700 ;  in  acute  pleurisy, 
665;  in  amcrbiasis,  242;  in  arthritis  de- 
formans, 1141;  in  asthma,  629,  631;  in 
bacillary  dysentery,  129,  130;  in  bron- 
cho-pneumonia, 107;  in  cardiac  insuffi- 
ciency, 796;  in  cerebro-spinal  fever,  114; 
in  chronic  gastritis,  482;  in  chronic  in- 
terstitial nephritis,  709;  in  chronic  pa- 
renchymatous nephritis,  704;  in  convales- 
cence from  typhoid  fever,  45,  46;  in  dia- 
betes mellitus,  436-438;  in  diarrhoea  in 
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children,  530,  531;  in  diphtheria,  71;  in 
epilepsy,  1086;  in  erysipelaa,  56;  in 
gout,  424,  425 ;  in  infantile  scurvy,  450 ; 
in  migraine,  1089;  in  morphia  habit, 
401;  in  obesity,  451,  452;  in  palpitation 
and  arrhythmia,  780;  in  peptic  ulcer, 
496,  497;  in  pneumonia,  99;  in  renal 
calculus,  721;  in  rheumatic  fever,  378, 
379;  in  scarlet  fever,  342;  in  thoracic 
aneurism,  857;  in  treatment  of  cardiac 
failure,  792;  in  typhoid  fever,  41,  42; 
relation  of,  to  acute  gastritis,  476,  477; 
relation  of,  to  chronic  gastritis,  479, 
480;  relation  of,  to  constipation,  545; 
relation  of,  to  constipation  in  infants, 
547;  relation  of,  to  diarrhoea  in  children, 
524;  relation  of,  to  scur\'y,  446;  rickets 
and,  442. 

Dietetic  albuminuria,  685. 

Dietrs  crises  in  movable  kidney,  537,  678; 
pyelitis  and,  712. 

Diffuse  adhesive  peritonitis,  006. 

Diffuse  sclerosis  of  the  brain,  952. 

Diffuse  symmetrical  lipomatosis  of  the 
neck,  453. 

Digestive  system,  diseases  of,  456-611. 

Dilatation,  bronchial  {see  Bronchiectasis)  ; 
bronchial,  in  chronic  bronchitis,  623;  of 
aortic  ring,  aortic  incompetency  due  to, 
809,  810;  of  bladder,  and  ureters  in  hy- 
dronephrosis, 715;  of  colon,  552,  553;  of 
gall-bladder,  echinococcus  of  the  liver 
differentiated  from,  292;  of  gallbladder, 
from  gall-stones,  571,  572;  of  gall-blad- 
der, in  pancreatic  cancer,  599;  of  the 
hepatic  veins,  562;  of  the  left  ventricle, 
muscular  incompetency  in,  817;  of  the 
mesenteric  veins,  554;  of  the  cesophagus, 
476;  of  the  pulmonary  vessels  in  mitral 
incompetency,  817;  of  the  pupil,  due  to 
paralysis  of  the  third  nerve,  1035;  of 
the  veins,  oedema  of  the  brain  and,  986. 

Dilatation  of  the  heart,  782-784;  chronic 
adhesive  pericarditis  and,  768;  differen- 
tiation of  pericardial  effusion  from,  766 ; 
due  to  aortic  incompetency,  810,  811; 
due  to  mitral  incompetency,  817,  818, 
819;  due  to  valve  lesions,  805,  806;  idio- 
pathic, mitral  incompetency  confused 
with,  820 ;  in  acute  Bright 's  disease,  698; 
in  aneurism,  850;  in  aortic  stenosis,  815; 
in  arteriosclerosis,  845;  in  chronic 
Bright  *s  disease,  710;  in  exophthalmic 
goitre,  878;  in  fatty  heart,  291;  in  mi- 
tral stenosis,  821,  822;  in  pernicious 
anapmia,  736. 

Dilatation  of  the  stomach,  chronic  gastritis 
and,  480;  diagnosis  of,  489;  etiology  of, 
486,  487;   fungi  in,  479;   in  alcoholism, 


397;  in  pancreatic  caneer,  fi®9; 
monia,     90;      symptoms     of, 
treatment  of,  489,  490. 

Dioxy-diamido-arsenobenxol,  279, 

Diphtheria,  acute  bulbar  paralys 
ing,  931;  acute  cardiac  insoiB 
785;  acute  interstitial  myoca 
787;  adenoids  and,  470;  album 
685;  anaphylaxis  in,  73;  ant 
72 ;  bradycardia  following,  777 ; 
pneumonia  secondary  to,  101, 
riers  of,  57,  59,  70;  compliea 
sequelflB  of,  66-68;  definition  o 
agnosis  of,  68,  69 ;  differentiati 
sillitis  from,  381 ;  emphysema  c 
diastinum  in,  675 ;  etiology  of,  . 
paralysis  in,  1041;  history  of 
munization  in,  70;  inflammati< 
GBSophagus  in,  472,  473;  KW 
bacillus  in,  .58-60;  Ludwig's  a 
466;  membranous  gastritis 
modes  of  infection  in,  57,  58 
anatomy  of,  61-63;  multiple  n^ 
1024;  necrosis  of  the  liver 
oxlema  of  glottis  in,  616;  of  wo 
paralysis  in,  67;  predisposing  < 
58 ;  prognosis  of,  69 ;  prophylai 
70;  retro-pharyngeal  abscess  1 
466;  scarlet  fever  and,  340;  i 
pneumonia  in,  93;  sensitizatioi 
septiciemia  in,  50;  symptoms  o 
treatment  of,  70-74. 

Diphtheria  antitoxin,  anaphylax 
73;  serum  disease  from,  73. 

Diphtheria  bacillus,  58;  in  aci 
fibrinous  pleurisy,  656. 

Diphtheritic  dysentery,  128. 

Diphtheritic  gastritis,  479. 

Diphtheritic  inflammation  in  ai 
239;  in  cholera  asiatiea,  1.36; 
pneumonia,  81 ;  pharyngeal  ul 
466. 

Diphtheritic  paralysis,  cycloplegia 

*  *  Diphtheritis, ' '  60 ;  of  pharynx  ai 
in  typhoid  fever,  13. 

Diphtheroid  angina  in  scarlet  fev< 

Diphtheroid  enteritis,  520. 

Diphtheroid  inflammations,  60,  61 
of,  61. 

Diplegia,  facial,  1042. 

Diplococcus,  intracellularis  meninj 

Diplococcus  pneumonife  of  Frae 
Weichselbaum,  76,  77. 

Diplopia,  1038;  due  to  paraly^ 
sixth  nerve,  1037 ;  tine  to  paraly 
third  nerve,  1035;  in  chronic  ii 
nephritis,  708. 

Dipsomania,  396. 

Dipylidium  caninum,  285. 
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Dirt-eating,  303. 

Disk,  choked;  1010.  (See  also  Choked 
disk.) 

Displacement  of  the  kidney,  676;  pyelitis 
due  to,  712. 

Distended  bladder,  diflferentiation  of  ascites 
from,  609. 

Distention,  of  the  lung  in  treatment  of  em- 
pyema, 666;  of  the  veins  in  arterio- 
venous aneurism,  861,  862;  of  the  veins 
of  the  neck,  in  pericarditis  with  effusion, 
764. 

Distomiasis,  hsmic,  283;  hepatic,  282;  in- 
testinal, 283;  pulmonary,  282. 

Distomum  conjunctum,  282. 

Dittrich's  plugs,  624. 

Diver's  paralysis.     {See  Caisson  disease.) 

Diverticula  of  gall-bladder,  572. 

Diverticulitis,  550. 

Diverticulum  of  oesophagus,  476;  follow- 
ing tracheo-bronchial  adenitis,  177. 

Dizziness  in  aortic  incompetency,  811;  in 
aortic  stenosis,  816;  in  fatty  heart,  791; 
in  migraine,  1088. 

Dogs,  aspergillosis  in,  236;  hydrophobia 
and,  368-370. 

Doliocephalic  skull  in  sporadic  cretinism, 
874. 

Dolor  pectoris  in  angina  pectoris,  838. 

Dorsodynia,  1130. 

Double  heart,  832. 

Double  pneumonia,  92. 

Double  vision.     (See  Diplopia.) 

Dracontiasis,  307,  308. 

Dracunculus  mediensis,  307,  308. 

Drainage  in  acute  pleurisy,  665;  in  empy- 
ema, 666,  667;  in  perinephric  abscess, 
726. 

Dropsy,  ascites  and,  608;  cardiac,  digitalis 
in,  793;  cardiac,  in  mitral  incompetency, 
818,  819;  cardiac,  in  tricuspid  regurgita- 
tion, 825;  epidemic,  416;  hydropericar- 
dium  and,  769;  hydrothorax  in,  668;  in 
acute  Bright 's  disease,  698,  699;  in  al- 
coholic cirrhosis,  578;  in  amyloid  disease 
of  the  kidneys,  712;  in  cardiac  insuffi- 
ciency, treatment  of,  794;  in  chronic 
parenchymatous  nephritis,  703,  704;  in 
fibroid  phthisis,  202,  205 ;  in  hepatic  dis- 
tomiasis, 282;  in  hypertrophic  emphy- 
sema, 649;  in  mitral  stenosis,  824;  in 
myeloid  leukfemia,  741. 

Drowsiness,  in  brain  abscess,  1016;  in  cere- 
bral ansmia,  986. 

Drug  eruptions,  differentiation  of  measles 
from,  347. 

Drug  habit,  neurasthenia  and,  1107. 

Drug  poisoning,  mcthu>moglobinH>mia  in, 
758. 


Drunkards,  erysipelas  in,  56. 

Dry  catarrh,  624. 

Dry  mouth,  463. 

Duchenne's  main  en  griff e^  929. 

Ductless  glands,  diseases  of,  863-893;  gly- 
cosuria and,  427-429. 

Dulness  in  acute  sero-fibrinous  pneumonia, 
658 ;  in  aneurism  of  the  abdominal  aorta, 
860;  in  aneurism  of  the  thoracic  aorta, 
853;  in  aortic  incompetency,  812;  in 
aortic  stenosis,  815;  in  ascites,  609;  in 
cardiac  hypertrophy,  781,  782;  in  chronic 
adhesive  pericarditis,  768;  in  congenital 
heart  disease,  835;  in  dilatation  aneur- 
ism of  the  thoracic  aorta,  850;  in  mi- 
tral incompetency,  819;  in  mitral  steno- 
sis, 822;  in  pericarditis  with  effusion, 
764,  765,  766;  in  pneumo-thorax,  670, 
671;  in  tricuspid  regurgitation,  825;  in 
tricuspid  stenosis,  825;  liver,  in  perito- 
nitis, 602. 

Duodenal  ulcer,  490-498;  subphrenic  ab- 
scess  following,  604. 

Duodenitis,  519. 

Dupr6'8  syndrome,  951. 

Dura-arachnitis,  946. 

Dust,  conditions  due  to  inhalation  of. 
(See  Pneumonokoniosis.) 

Dysacusis,  1046. 

Dyso'sthesia,  in  lesions  of  the  cochlear 
nerve,  1046. 

Dysbasia  angiosclerotica,  846. 

Dysentery,  acute  endocarditis  in,  798; 
amoebic  (see  Amcrbiasis) ;  amcebic,  liver 
abscess  in,  239,  241;  bacillary,  126-130; 
Balantidium  coli  in,  281;  constipation 
following,  545;  intestinal  catarrh  and, 
517;  pyajmic  abscess  of  the  liver  follow- 
ing, 583. 

Dysmenorrhopa  in  chlorosis,  733. 

Dyspepsia,  acute,  476-479;  acute,  in  chil- 
dren, 526:  appendicular,  536,  .537;  ar- 
thritis deformans  and,  1140;  bradycar- 
dia in,  777;  cancer  of  the  stomach  an<l, 
498;  chronic,  479-486;  chronic,  chronic 
secondary  anosmia  in,  729;  ephemeral 
fever  and,  383;  extra-systole  in,  774; 
following  dysentery,  128;  in  chronic  in- 
terstitial nephritis,  707;  in  chronic  ul- 
cerative tuberculosis,  191;  in  gout,  420, 
422;  in  hysteria,  1101;  in  peptic  ulcer, 
493;  in  pyloric  obstruction,  488;  loss  of 
sense  of  taste  in,  1049;  ner\-ous,  509- 
516;  oxaluria  and,  689;  pancreatic  cysts 
following,  597;  phosphaturia  and,  690; 
renal  calculus  ami,  721 ;  tetany  duo  to, 
SKI. 

I)vspei)tic  chronic  pancreatitis,  596. 

l)}Fphagia  in  cancer    of    the    (esophagus. 
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475;  in  mediastinal  tumors,  673;  in 
oesophagitis,  472,  473;  in  pericarditis 
with  effusion,  764;  in  pulmonary  tuber- 
culosis, 202;  in  transverse  myelitis,  968; 
in  tuberculous  laryngitis,  618. 

Dyspituitarism,  889. 

Dyspnoea,  cardiac,  due  to  aortic  incompe- 
tency, 810,  811 ;  due  to  failure  of  the  right 
auricle  and  ventricle,  785;  due  to  failure 
of  the  right  ventricle,  789;  hysterical, 
1100;  in  acute  congestion  of  the 
lungs,  633;  in  acute  laryngitis,  615;  in 
acute  secondary  anaemia,  728;  in  acute 
sero-fibrinous  pleurisy,  657;  in  aneurism 
of  the  thoracic  aorta,  855,  859;  in  an- 
gina pectoris,  838;  in  aortic  stenosis, 
816;  in  arteriosclerosis,  845;  in  asthma, 
629;  in  carcinoma  of  the  lung,  653;  in 
cardiac  flutter,  775;  in  cardiac  hyper- 
trophy, 781;  in  cardiac  insufficiency,  790, 
791,  794;  in  chronic  Bright 's  disease, 
711;  in  chronic  interstitial  pneumonia, 
642;  in  chronic  ulcerative  tuberculosis, 
196;  in  congenital  heart  disease,  834;  in 
diaphragmatic  pleurisy,  662 ;  in  fibrinous 
bronchitis,  632;  in  fibroid  phthisis,  202; 
in  goitre,  873;  in  Hodgkin*8  disease, 
748;  in  hypertrophic  emphysema,  648; 
in  laryngeal  spasm,  1050;  in  lobar  pneu- 
monia, 84;  in  mediastinal  abscess,  675; 
in  mediastinal  tumor,  673,  674;  in  mitral 
incompetency,  819;  in  mycosis  intesti- 
nalis,  150;  in  oe<lema  of  the  glottis,  616; 
in  GB<lema  of  the  lungs,  635;  in  paralysis 
of  the  diaphragm,  1056;  in  pericarditis 
with  effusion,  764;  in  pernicious  anaemia, 
736;  in  pneumonic  tuberculosis,  184;  in 
pneumothorax,  670;  in  pulmonary  form 
of  acute  miliary  tuberculosis,  170;  in 
pyelitis,  714;  in  tetany,  882;  in  trans- 
verse myelitis,  968;  in  tricuspid  steno- 
sis, 825;  in  tuberculosis,  treatment  of, 
231;  in  tuberculous  aspiration  pneu- 
monia, 185;   ureemic,  695. 

Dystrophia  adiposo-genitalis,  453,  893; 
muscularis  progressiva  (see  Muscular 
dystrophies). 


Ear,  care  of  in  scarlet  fever,  343;  in  cere- 
bro-spinal  fever,  113;  in  diabetes,  434; 
in  typhoid  fever,  29. 

Ecchymoses,  751 ;  cutaneous,  in  acute 
Bright 's  disease,  698;  in  hook-worm  dis- 
ease, 302;  in  infantile  scurvy,  4r){);  in 
relapsing  fever,  262;   in  scurvy,  447. 

Ecchymosis  of  the  conjunctiva  in  whooping 
cough,  121. 


Echinococcus,  eaosing  obstruetion  of 
bile-ducts,  567;  compression  myelitis 
to,  960;  multilocular,  293,  294;  of 
neys,  293;  of  liver,  differentimtion 
cancer  from,  589;  of  nervous  sytl 
293;  of  respiratory  system,  292,  ^ 
treatment  of,  294. 

Echinococcus  cyst,  liver  abscess  and,  i 
584;  of  heart,  831;  of  spinal  cord,  1 

Echinococcus  disease,  of  liver,  291;  p; 
site  of,  289-291. 

Echinorhynchus  gigas,  310;  monilifon 
310. 

Echokinesis,  1076. 

Echolalia,  1075;  in  saltatory  spasm,  1( 

Eck,  fistula  of,  582. 

Eclampsia.      {See  Convulsions,   infanti 

Ecthyma  following  sinall-poz,  322;  in  c 
bro-spinal  fever,  112. 

Ectopia  cordis,  832. 

Eczema,  gouty,  422;  in  chronic  intersti 
nephritis,  708;  in  diabetes,  433,  439; 
scalp,  associated  with  cervical  adeni 
176;  of  tongue,  460. 

Education,  hysteria  and,  1096,  1097. 

Efferent  tract,  diseases  of,  927-942. 

Effusion  in  acute  serofibrinous  pleor 
656;  in  arthritis  deformans,  ll.'io;  in  < 
phragmatic  pleurisy,  662;  in  empyc! 
660;  in  pleuro-pulmonary  earcinoi 
654;  percarditls  with,  763-767. 

Eighth  nerve.     (See  Auditory  nerve.) 

Elastic  tissue  in  tuberculous  sputum,  1 
194. 

P^lectrical  reaction  in  acute  poiio-myeli 
367;  in  facial  paralysis,  1043;  in  n 
tiple  neuritis,  1025;  in  perio^lieal  pan 
sis,  1119;  in  Thomsen*s  diseaiie.  113:2 

Electricity  in  treatment  of  acute  po 
myelitis,  368;  in  tre-atment  of  hystei 
1105;  in  treatment  of  neurastbci 
1115;  in  treatment  of  sciatica,  1^63. 

Electrolysis  and  wiring  in  aneurism,  8 
860. 

Elephantiasis  neuromatosa,  1027;  spora< 
306,  307. 

Emaciation  due  to  anorexia  nervoMi,  11* 
in  acute  cerebro-spinal  leptomeningi 
950;  in  cancer  of  liver,  588;  in  can 
of  peritoneum,  608;  in  cancer  of  §t« 
ach,  500 ;  in  carcinoma  of  lung,  653.  6^ 
in  chronic  ulcerative  tuberculosis,  1 
198;  in  diabetes,  432;  in  exophthali 
goitre,  879;  in  Hodgkin's  disease,  7 
in  pancreatic  cancer,  599;  in  phosphi 
ria,  691;  in  primary  corabine«i  sclera 
944;  in  pyloric  obstruction,  4S8;  in 
loric  stenosis,  506;  in  subphrenic -ahsci 
605;  in  suppurative  angiocholitis,  565; 
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tuberculous  broncho-pneumonia,  186;  in 
tumors  of  kidney,  723. 

Emanations,  animal,  asthma  and,  628. 

Embolic  abscess,  51;  of  liver,  583;  of  lung, 
652,  653. 

Embolic  pneumonia,  94. 

Embolism,  aneurism  due  to,  848,  849; 
hemiplegia  in  children  due  to,  1006;  in 
acute  endocarditis,  800,  801;  in  angina 
pectoris,  839;  in  lobar  pneumonia,  90; 
in  peptic  ulcer,  492;  of  cerebral  ar- 
teries, 998  (see  also  Cerebral  softening) ; 
in  pulmonary  apoplexy,  637;  of  cere- 
bral blood  vessels,  aneurism  due  to, 
1003;  of  cerebral  blood  vessels,  in  acute 
chorea,  1068,  1069;  of  hepatic  veins,  562; 
of  mesenteric  vessels,  553,  554;  of  pul- 
monary artery,  gangrene  following,  651; 
of  spinal  blood  vessels,  957;  of  superior 
mesenteric  artery,  603,  860;  pulmonary, 
in  appendicitis,  536;  pulmonary,  in 
chlorosis,  733. 

Emphysema,  acute  vesicular,  650;  asthma 
and,  629;  atrophic,  650;  bradycardia  in, 
777;  bronchiectasis  and,  626;  cardiac 
hypertrophy  in,  781;  chronic  cardiac  in- 
sufficiency due  to,  786;  compensatory, 
645;  congestion  of  the  liver  in,  561; 
definition  of,  645;  erythrsemia  and,  757; 
fibroid  changes  duo  to,  640;  following 
exploratory  puncture  in  pleur'sy,  666; 
hypertrophic,  646-650;  in  angina  pec- 
toris, 839;  in  asthma,  630;  in  chronic 
bronchitis,  623;  in  fibrinous  bronchitis, 
633;  in  peptic  ulcer,  492;  in  pneumono- 
koniosis,  644;  in  pulmonary  form  of 
acute  milary  tuberculosis,  170;  in  pul- 
monary tuberculosis,  203,  206;  in  whoop- 
ing cough,  121;  interstitial,  650;  of 
mediastinum,  675;  of  neck,  in  asthma, 
629;  of  unaffected  lung  in  cirrhosis  of 
the  lung,  641;  pneumothorax  and,  669; 
tricuspid  regurgitation  and,  824,  825. 

Emprosthotonos,  144. 

Empyema,  660-662;  and  lobar  pneumonia, 
89;  brain  abscess  in,  1016;  chronic  dry 
pleurisy  following,  667;  confusion  of 
liver  abscess  with,  586 ;  confusion  of  sub- 
phrenic abscess  with,  605;  in  scarlet  fe- 
ver, 338;  in  typhoid  fever,  13;  indica- 
nuria  in,  691;  Marie's  syndrome  in, 
1043;  peritonitis  in  children  and,  603; 
putrid  bronchitis  and,  624;  treatment  of 
666,  667. 

Empyema  neccssitwt,  661 ;  associated  with 
actinomycosis,  233;  tumor  in,  differenti- 
ated from  aneurism,  857. 

Encephalitis,  aeute,  366,  1014,  1015;  acute, 


cortical  sclerosis  and,  952;  in  influenza, 
118;  in  syphilis  of  the  brain,  271. 

Eneephalo-meningitis,  in  alcoholism,  397. 

Encephalopathy    in    lead    poisoning,    405; 
general  paralysis  and,  925. 

Encysted  amo&bap,  239. 

Encysted  pleurisy,  663. 

Endarteritis,  cerebral,  thrombosis  due  to, 
998;  diffuse,  in  peptic  ulcer,  492;  due 
to  acute  endocarditis,  799;  in  angina 
pectoris,  839;  in  typhoid  fever,  13; 
obliterans,  275;  of  cerebral  blood  ves- 
sels, 1004;  of  cerebral  blood  vessels, 
aneurism  due  to,  1003;  of  cerebral  blood 
vessels,  apoplexy  due  to,  989 ;  of  cerebral 
blood  vessels,  syphilitic,  1004;  of  coro- 
nary vessels  in  small-pox,  322;  of  spinal 
cord,  957. 

Endemic  index,  255. 

Endocarditis,  acute,  797-803;  acute  chorea 
and,  1067,  1068,  1070,  1071;  acute  en- 
cephalitis in,  1014;  acute  interstitial 
myocarditis  in,  787;  aneurism  and,  849; 
aneurism  of  the  cerebral  blood  vessels 
and,  1003 ;  aneurism  of  the  heart  due  to, 
829,  830;  aortic  incompetency  due  to, 
809;  aortic  stenosis  duo  to,  815;  as  a 
terminal  infection,  53;  Bacillus  coli  in, 
48;  jcrebral  embolism  and,  998;  cere- 
bral haemorrhage  duo  to,  988;  chronic, 
804,  805;  chronic  infectious,  802;  com- 
plicating bacillary  dysentery,  128;  com- 
plicating gonococcus  infections,  125; 
complicating  influenza,  118;  diabetes  ami, 
431;  dilatation  of  tho  heart  in,  784; 
due  to  congenital  malformation  of  the 
heart,  808,  809;  fetal,  833,  834;  in 
chronic  ulcerative  tuberculosis,  191;  in 
diphtheria,  62;  in  external  anthrax, 
149;  in  gonococcus  septicaemia,  124, 
125;  in  lobar  pneumoni^  81,  90,  97;  in 
measles,  346;  in  mumps,  351;  in  rheu- 
matic fever,  375;  in  scarlet  fever,  334, 
338;  in  Schonlein's  disease,  752;  in  sep- 
ticaemia, 51;  in  tonsillitis,  381;  in  ty- 
phoid fever,  13,  21;  infarcts  of  the 
spleen  in,  885;  malignant  ecchymoses  in, 
751;  mitral  incompetency  due  to,  817; 
mitral  stenosis  due  to,  820,  821;  paren- 
chymatous degeneration  of  the  heart  in, 
788;  pericarditis  and,  763;  pulmonary 
insufficiency  in,  826;  recurring,  in  aortic 
incompetency,  812;  recurring,  in  mitral 
stenosis,  823,  824;  secondary  to  ery- 
sipelas, 54,  56 ;  stenosis  of  the  pulmonary 
valve  and,  826;  terminal,  in  ura»mia,  605; 
trieuspi<l  regurgitation  <luo  to,  824;  tu- 
berculous, 221;  ulcerative,  brain  abscess 
in,   1016;   ulcerative,  confusion  of,  with 
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septico-pyflemia,  52;  ulcerative,  pericar- 
ditis and,  760. 

Endocervicitis,  gonorrheal,  123. 

Endothelioma  of  the  brain,  1009;  of  the 
lung,  653;  of  the  peritoneum,  607;  of 
the  spleen,  887. 

Engorgement,  stage  of,  in  pneumonia,  79. 

Entamoeba  coli,  238;  djsenterias,  238;  his- 
tolytica, 238. 

Enteric  fever  {see  Typhoid  fever). 

Enteritis,  acute,  caused  by  Trichomonas 
hominis,  281;  acute,  differentiation  of 
intestinal  obstruction  from,  544;  ca- 
tarrhal, 516-519;  constipation  due  to, 
545;  diphtheroid  or  croupous,  520;  in 
constipation,  546;  in  external  anthrax, 
149;  in  scarlet  fever,  339;  phlegmonous, 
520;  ulcerative,  520-522. 

Ectero-colitis,  527,  528;  differentiation  of 
acute  peritonitis  from,  603;  infantile 
convulsions  following,  1077;  terminal, 
53. 

Enterogenous  cyanosis,  758,  759. 

Enteroliths,  533;  causing  intestinal  ob- 
struction, 541;  constipation  and,  546. 

Enteroptosis,  chlorosis  and,  732;  definition 
of,  548,  549;  gall-stones  and,  569;  local 
anaemia  and,  727;  movable  kidney  and, 
677;  symptoms  and  physical  signs  of, 
549,  550;  treatment  of,  550. 

Enuresis,  adenoids  and,  470. 

Eosinophilia,  in  asthma,  630 ;  in  hook-worm 
disease,  303,  304;  in  trichiniasis,  299. 

Ephemeral  fever,  383,  384. 

Epidemic  catarrhal  jaundice,  384,  385. 

Epidemic  cerebro-spinal  fever,  108,  109. 

Epidemic  hscmoglobinuria,  683,  754. 

Epidemic  influenza,  116. 

Epidemic  pneumonia,  78,  93. 

Epidemic  stomatitis,  387. 

Epidemic  tetany,  881. 

Epidemic  tonsillitis,  380. 

Epididymitis  following  dysentery,  128;  in 
syphilis,  267. 

Epiglottis,  destruction  of,  in  tuberculous 
laryngitis,  618;  in  pulmonary  tubercu- 
losis, 202. 

Epilepsia  larvata,  1083. 

Epilepsia  procursiva,  1082. 

Epilepsy,  and  typhoid  fever,  32;  and  ura;- 
mia,  694;  asthma  and,  628;  bradycardia 
in,  777;  cardiovascular,  1081;;  defini- 
tion of,  1079,  1080;  diagnosis  of,  1084; 
differentiation  of  auditory  vertigo  from, 
1048;  differentiation  of  cerebral  apo- 
plexy from,  997;  etiology  of,  1080,  1081; 
excessive  hunger  in,  514;  following  small- 
pox, 322;  hsmatemesia  in,  507;  in  alco- 


holism, 397;  in  ergotism,  410;  in  I4 
poisoning,  403,  405 ;  in  perieanlitis,  7< 
infantile  eonvolsions  and,  1078;  Ja 
sonian,  233;  nodding  spasm  in,  10^ 
(r<lema  of  the  lungs  and,  635;  parosm 
1028;  posthemiplegic,  1084;  post-hei 
plegie,  in  children,  1008;  prognosis 
1085;  purpura  in,  751;  Raynaud's  ci 
ease  and,  1122;  spasm  of  the  cesopha^ 
in,  473;  spasm  of  the  tongue  in,  10c 
spinal,  936;  symptoms  of,  1081- 10£ 
treatment  of,  1085-1087. 

Epileptic  convulsions  in  anaesthesia  pan 
sis,  1025. 

Epileptiform  attacks  in  aente  cereb 
spinal  leptomeningitis,  950;  in  gene: 
paralysis,  923,  924;  in  Stokes- Adai 
disease,  779. 

Epinephrin,  and  high  blood  pressure,  Si 
864. 

Epistaxis,  613,  614;  in  acromegaly,  89 
in  acute  Bright 's  disease,  698;  in  ak 
holic  cirrhosis,  578;  in  chronic  intera 
tial  nephritis,  708;  in  haemophilia,  75 
in  lymphoid  leuktemia,  745;  in  myek 
leukiemia,  742,  743;  in  purpura  hnni 
rhagica,  753;  in  scarlet  fever.  337; 
scurvy,  448;  in  typhoid  fever,  26; 
whooping  cough,  121 :  pemieioos  ansa 
and,  734;  renal,  681. 

Epithelioma,  cylindrical,  causing  intestiz 
obstruction,  541;  leukoplakia  baeea 
and,  461 ;  of  the  oesophagus,  475. 

Erb-6oldflam 's  symptom  complex,  1133. 

Erb's  syphilitic  spinal  paralysis,  939. 

Ergot,  purpura  due  to,  751 ;  sclerosis  of  t 
brain  due  to,  951. 

Ergotism,  409,  410;  toxic  combined  sdex 
sis  in,  945. 

Erosion,  460;  haemorrhagic,  gastric,  49< 
of  blood  vessels,  haemoptysis  from,  639 
of  blood  vessels,  in  peptic  ulcer,  492. 

Erosion  aneurism,  849. 

Eructations    in    acute    gastritis,    477; 
chronic  gastritis,  480;   in  gastric  sopc 
secretion,  512;  nervous,  510. 

Eruption  in  acute  chorea,  1072;  in  aeu 
glanders,  146;  in  dengue,  363;  in  foe 
and-mouth  disease,  387;  in  measles,  34 
346;  in  pellagra,  412;  in  rat-bite  fevc 
389;  in  rheumatic  fever,  377;  in  Bocl 
Mountain  spotted  fever,  388;  in  robell 
348,  349;  in  scariet  fever,  335,  336; 
small-pox,  318-320,  325;  in  typhoid  i 
ver,  18;  in  typhus  fever,  353;  in  vai 
cella,  331,  332. 

Erysipelas,  acute  endocarditis  in,  798;  a 
sociated  with  pulmonary  tubermloiJ 
209;    broncho-pneomonim    seeondaiy  1 
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101,  102;  eomplicating  typhoid  fever, 
32;  complications  of,  .55,  56;  definition 
of,  54;  diagnosis  of,  56;  dilatation  of 
the  heart  in,  784;  etiology  of,  54;  leu- 
ktemia  and,  747;  mediastinal  abscess  fol- 
lowing, 675;  migrans,  55;  morbid  anat- 
omy of,  54,  55;  of  the  neck,  oedema  of 
the  glottis  and,  616;  prognosis  of,  56; 
scarlet  fever  and,  340 ;  symptoms  of,  55 ; 
thrombosis  of  the  cerebral  veins  and  si- 
nuses due  to,  1005;  treatment  of,  56. 

£r3rthema,  autumnale,  314;  ezudativum,  in 
Schonlein'a  disease,  752;  in  cerebro- 
spinal fever.  111;  in  diphtheria,  66;  in 
exophthalmic  goitre,  878;  in  influenza, 
118;  in  intermittent  hydrarthrosis,  1143; 
in  leprosy,  153;  in  lobar  pneumonia,  88; 
in  neuralgia,  1090;  in  pellagra,  410;  in 
tonsillitis,  381;  in  tuberculous  meningi- 
tis, 172;  in  typhoid  fever,  19;  in  uraemia, 
695;  infectiosum,  349;  multiforme,  re- 
sembling measles,  347;  nodosum,  in  acute 
chorea,  1072;  nodosum,  in  cerebro-spinal 
fever,  112;  of  the  larynx,  in  syphilitic 
laryngitis,  619. 

Erythnemia,  definition  of,  757;  diagnosis 
of,  758 ;  pathology  of,  757 ;  prognosis  of, 
758;  symptoms  of,  757,  758;  treatment 
of,  758. 

Erythromelalgia,  definition  of,  1123;  in 
arsenical  poisoning,  407;  in  metatarsal- 
gia,  1092;  symptoms  of,  1123. 

^tat  mamelonif  480. 

Ether,  albuminuria  following  inhalation  of, 
685;  vasomotor  paralysis  due  to,  984. 

Eustrongylus  gigas,  309. 

Ewald  test  meal,  502. 

Pixanthem  in  ulcerative  stomatitis,  457. 

Exercise  in  cardiac  insufficiency,  796;  in 
treatment  of  constipation,  547;  in  tuber- 
culosis, 228,  229. 

TCxophthalmic  goitre,  anatomical  changes 
in,  878;  cardiac  hypertrophy  in,  781; 
chronic  cardiac  insufficiency  due  to,  786; 
definition  of,  877;  diagnosis  of,  880; 
differentiation  of  neurasthenia  from, 
1112;  etiology  of,  877;  history  of,  877; 
myxopdema  following,  875;  pathology  of, 
877,  878 ;  prognosis  of,  880 ;  scleroderma 
and,  1126;  symptoms  of,  878-880;  treat- 
ment of,  880. 

Exophthalmos,  879;  in  acromegaly,  891; 
in  congenital  hydrocephalus,  1019;  in 
oxycephaly,  1147;  in  serous  meningitis, 
1019;    in  tumors  of  the  brain,   1011. 

Expectoration,  albuminous,  after  tapping 
in  pleurisy,  666;  in  abscess  of  the  lung, 
653;  in  acute  bronchitis,  621;  in  acute 
aero-fibrinous  pleurisy,    657;    in    aoitic 


stenosis,  816;  in  asthma,  629;  in 
chronic  bronchitis,  623;  in  chronic  inter- 
stitial pneumonia,  641;  in  fibroid  phthi- 
sis, 202;  in  gangrene  of  the  lung,  651, 
652;  in  mitral  incompetency,  819;  in 
adema  of  the  lungs,  635;  in  perfora- 
tion of  the  lung  in  liver  abscess,  585; 
in  pneumonokoniosis,  644,  645;  in  pneu- 
monic tuberculosis,  184;  in  putrid  bron- 
chitis, 624;  in  saccular  bronchiectasis, 
626. 

Expiratory  theory  of  hypertrophic  emphy- 
sema, 646. 

Extensor  paralysis  in  pulmonary  tubercu- 
losis, 205. 

External  auditory  meatus,  diphtheria  of, 
66. 

External  cutaneous  nerve,  affections  of, 
1060. 

External  popliteal  nerve,  lesions  of,  1061. 

Extra-systoles,  772-774. 

Exudate  in  acute  fibrinous  pericarditis, 
761;  in  pericarditis  with  effusion,  763. 

Exudation  in  acute  peritonitis,  600;  in 
myalgia,  1129. 

Exudative  erythema,  acute  Bright 's  disease 
in,  697. 

Eye  strain,  epilepsy  and,  1081. 

Eyes,  care  of,  in  small-pox,  325,  326;  com- 
plications in,  in  small-pox,  322;  cyster- 
cus  cellulosaj  in,  289;  in  acromegaly, 
891;  in  cerebro-spinal  fever,  113;  in 
chlorosis,  731;  in  diabetes,  434;  in  ex- 
ophthalmic goitre,  879;  in  infantile 
scurvy,  450;  in  tuberculous  meningitis, 
173;  in  typhoid  fever,  29. 
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Facial  hemiatrophy,  1125. 

Facial  nerve,  paralysis  of,  1041-1044; 
spasm  of  muscles  supplied  by,  1044, 
1045. 

Facies,  Ilippocratic,  in  peritonitis,  602;  in 
abscess  of  the  liver,  585;  in  adenoids, 
469;  in  alcoholic  cirrhosis  of  the  liver, 
579;  in  general  paralysis,  923;  in  myx- 
crdema,  875;  in  paralysis  ngitans,  1064, 
1065;  in  pernicious  anaemia,  736;  in 
sporadic  cretinism,  874;  leontina,  153;  of 
yellow  fever,  359. 

Fieces,  accumulation  of,  causing  intestinal 
obstruction,  .541,  544;  accumulation  of, 
causing  obstructive  jaundice,  555;  caus- 
ing <lilatation  of  the  colon,  552;  concre- 
tions of,  in  appendicitis,  533;  in  cholera 
aaiatica,  135. 
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Faintinfj,  983;  due  to  failure  of  the  left 
ventricle,  789;  in  aortic  stenosis,  816;  in 
chlorosis,  731. 

Faintness,  in  acute  secondary  anemia,  728 ; 
in  aortic  incompetency,  811. 

Fallopiar  tubes,  tuberculosis  of,  220. 

False  aneurism,  847. 

Family  form  of  spastic  spinal  paralysis^ 
938,  939. 

Famine  fever,  261. 

Farcy.     (See  Glanders.) 

"Farre's  tubercles,"  587. 

Fasciola  hepatica,  282. 

Fasciolopsis  buskii,  283. 

Fat  embolism  of  the  pulmonary  vessels  in 
diabetes,  431. 

Fat  necrosis,  pancreatic,  593. 

Fat  tapeworm,  285. 

Fatty  cirrhotic  liver,  577. 

Fatty  degeneration,  of  heart,  788,  789;  of 
heart,  fragmentation  in,  788 ;  of  heart,  in 
pernicious  aneemia,  734;  of  heart,  symp- 
toms of,  791;  of  kidney,  albuminuria 
in,  686. 

Fatty  heart,  rupture  associated  with,  830. 

Fatty  liver,  590;  differentiation  of  cancer 
from,  589. 

Fatty  overgrowth  of  heart,  789;  symptoms 
of,  791. 

Favus  fungus  causing  gastritis,  479. 

Febricula,  383,  384. 

Febrile  influenza,   118. 

Fehris^  recurrens.      (See  Kelapsing  fever.) 

Feeble-mindcdneps  following  hemiplegia  in 
chihlren,  1008. 

Feeding  in  rickets,  445. 

Fermentation  and  flatulency,  treatment  of, 
485. 

Fermentative  diarrhoea  in  children,  526. 

Fetal  endocarditis,  833,  834. 

Fetid  stomatitis,  457. 

Fetor  oris,  461;  in  adenoids,  470;  in  gan- 
grene of  the  lung,  652. 

Fetus,  typhoid  fever  in,  34. 

Fever,  hysterical,  1103;  in  acquired  syph- 
ilis, 266;  in  actinomycosis,  233;  in  acute 
Bright 's  disease,  698;  in  acute  bron- 
chitis, 621;  in  acute  cerebrospinal  lepto- 
meningitis, 950;  in  acute  chorea,  1072; 
in  acute  diffuse  myelitis,  967;  in  acute 
endocarditis,  800,  801,  802;  in  acute  feb- 
rile polyneuritis,  1022;  in  acute  fibrin- 
ous pericarditis,  761 ;  in  acute  gastritis, 
477;  in  acute  pancreatitis,  595;  in  acute 
pharyngitis,  465;  in  acute  serofibrinous 
pleurisy,  657;  in  acute  tonsillitis,  381; 
in  BPstivo-autumnal  fever,  252,  253;  in 
anthrax,  149;  in  appendicitis,  533,  535; 
in  arthritis  deformans,  1138,  1139;   in 


ball- valve  stone,  573;  in  biliary  eoli^, 
570;  in  broncho-pneumonia,  105;  in  ran 
cer  of  liver,  588;  in  cancer  of  stomach. 
501 ;  in  cancnim  oris,  459 ;  in  cholera  in 
fantum,  526;  in  chronic  secondary  ana-^ 
mia,  730;  in  chronic  ulcerative  tuber- 
culosis, 196,  197,  198;  in  dengue.  362. 
363;  in  diagnosis  of  pulmonary  tubercu 
losis,  206;  in  empyema,  660;  in  erysip 
elas,  55;  in  exophthalmic  goitre,  879;  ia 
fibrinous  bronchitis,  632 ;  in  gangrene  of 
the  lung,  652;  in  gout,  421;  in  hrmo 
globinuria,  683;  in  herpes  zoster,  926. 
927;  in  Hodgkin's  disease,  748,  749;  in 
hypertrophic  cirrhosis,  581;  in  Indian 
kala-azar,  260;  in  infantile  scurvy,  45<); 
in  influenza,  118;  in  large  solitary  ab- 
scess of  liver,  584;  in  lobar  pneumonia, 
82,  83;  in  lymphoid  leuksmia,  745;  in 
malaria,  249;  in  malarial  cachexia,  254; 
in  Malta  fever,  131;  in  measles,  344, 
345;  in  mediastinal  abscess,  678;  in 
miliary  fever,  387;  in  milk-sickness,  ZS5; 
in  movable  kidney,  678;  in  mumps,  3o4), 
35 1;  in  myeloid  leuluemia,  743;  in  peri 
tonitis,  601 ;  in  purpura  hcmorrhagiea, 
753;  in  relapsing  fever,  262;  in  rheu 
matic  fever,  374;  in  rickets.  443;  in 
scarlet  fever,  335,  336;  in  Scbonlein^ 
disease,  752;  in  serous  meningitis,  1019; 
in  simple  ulcerative  colitis,  521;  in 
small-pox,  318;  in  subphrenic  absceK^. 
605;  in  suppurative  angioeholitis,  565; 
in  suppurative  tonsillitis,  467;  in  ther 
mic  fever,  391;  in  toxemic  jaundir*', 
557;  in  tuberculosis,  treatment  of.  2.'{<»; 
in  tuberculosis  aspiration  pneumonia. 
185;  in  tuberculous  meningitis.  172.  17.1; 
in  tuberculous  peritonitis,  181;  in 
typhoid  fever,  17,  18;  in  typhus  fever. 
353,  354,  355;  in  yellow  fever,  .^59;  in 
termittent,  in  pyelitis,  714;  intermittent 
renal,  720. 

Fibrillation,  of  heart,  774,  775;  of  musrles 
in  progressive  central  muscular  atrophj. 
929. 

Fibrinous  bronchitis,  clinical  descriptiun 
of,  632;   definition  of,  631. 

Fibrinous  pleurisy,  654,  655. 

Fibrinous  pneumonia.  (See  Lobar  pm-u 
monia.) 

Fibrinous  rhinitis,   64,   65. 

Fibroid  broncho-pneumonia,  644. 

Fibroid  degeneration  of  heart  in  arteri** 
sclerosis,  845. 

Fibroid  growths  of  brain,  1010. 

Fibroid  heart,  symptoms  of,  790. 

Fibroid  phthisis,  202  (see  Pneumonia, 
chronic  interstitial). 
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Fibroma,  cauBing  intestinal  obstruction, 
541;  of  mediastinum,  675;  of  pituitary 
gland,  891;  of  spinal  cord,  963;  of  the 
stomach,  505. 

Fibromata  of  kidney,  722. 

fibrosarcoma  of  brain,  1009. 

Fibrositis,   1129;    myositis   (see  Myalgia). 

Fibrous  myocarditis,  786,  787;  arterio- 
sclerosis and,  844;  fragmentation  in, 
788. 

Fifth  nerve,  disease  of,  diagnosis  of,  1040; 
disease  of,  treatment  of,  1041 ;  neuralgia 
of,  1090,  1091;  paralysis  of,  1039-1041. 

Filaria  bancrofti,  305,  306;  bronchialis, 
308;  diurna,  305;  hominis  oris,  308;  im- 
mitis,  309;  labialis,  308;  lentis,  308;  loa, 
305,  308;  perstans,  305;  sanguinis,  309; 
sanguinis  hominis,  hematuria  due  to, 
681. 

Filariasis,  305-307. 

Fingers  in  pulmonary  tuberculosis,  206. 

Finsen  light,  in  treatment  of  leprosy,  154. 

Fish  poisoning,  409. 

Fisher's  brain  murmur  in  congenital  hy- 
drocephalus, 1019. 

IMstula,  bronchial,  in  empyema,  661;  in 
ano,  in  pulmonary  tuberculosis,  209;  in 
ano,  in  tuberculosis  of  rectum,  213; 
oesophago-pleuro-cutaneous,  476;  of  Eck, 
582;  perineal,  in  bilharziasis,  283; 
pleuro-cesophageal,    in  empyema,  662. 

Fistulae,  biliary,  due  to  gall-stones,  574. 

Flat-foot,  neuralgias  of  nerves  of  feet  and, 
1092. 

Flatulence  in  cardiac  insufficiency,  790; 
treatment  of,  485. 

Flatulent  distention  of  stomach  causing 
angina  pectoris,  838. 

Flea,  312,  313. 

Fleas,  in  transmission  of  infantile  kala- 
azar,  261 ;  plague  and,  139,  140. 

Flexner- Harris  type  of  Bacillus  dysenteriae, 
127,  128. 

Flies,  in  transmission  of  tr3rpanosomes, 
259 ;  in  transmission  of  typhoid  fever,  7, 
39;  parasitic,  313-315. 

Flint  murmur,  in  mitral  stenosis,  812,  823. 

Floating  kidney  (see  Movable  kidney) ; 
confusion  of,  with  appendicitis,  536;  di- 
latation of  the  stomach  due  to,  487;  in 
enteroptosis,  649. 

Fluctuation  in  ascites,  609. 

Flukes,  blood,  283;  bronchial,  282;  liver, 
282;  lung,  282. 

Flushing,  in  erythremia,  758;  in  palpita- 
tion of  heart,  771. 

Folie  Brightique,  694. 

Follicular  stomatitis,  456,  457. 

Follicular  ulceration  of  the  intestines,  521. 


Follicular  ulcers,  of  oesophagus,  473;  of 
pharynx,  465. 

Food,  infected,  and  typhoid  fever,  7,  39; 
relation  of,  to  catarrhal  enteritis,  516, 
517;  relation  of,  to  scurvy,  446,  447. 

Food  poisoning,  407-411;  poliencephalitis 
in,  1014. 

Foot,  mycetoma  involving,  236. 

Foot-and-mouth  disease,  387;  ulcerative 
stomatitis  and,  457. 

Foot  and  wrist  drop  in  acute  febrile  poly- 
neuritis, 1023. 

Foot-drop,  in  alcoholic  neuritis,  1023;  in 
paralysis  of  the  external  popliteal  nerve^ 
1061. 

Foreign  bodies,  abscess  of  liver  due  to, 
583;  abscess  of  lung  due  to,  653;  acute 
laryngitis  due  to,  615;  causing  dilata- 
tion of  colon,  552;  causing  epistaxis, 
613;  causing  intestinal  obstruction,  541; 
causing  obstructive  jaundice,  555;  caus- 
ing stenosis  of  bile-ducts,  567;  constipa- 
tion due  to,  545 ;  in  ear  or  noSe,  epilepsy 
and,  1081,  1087;  in  heart,  831,  832;  in 
cesophagus,  472,  473;  in  stomach,  tumors 
due  to,  505;  indurative  changes  in  lung 
due  to,  641;  pericarditis  due  to,  760; 
suppurative  angiocholitis  and,  565. 

Formes  frusteSf  880. 

''Fourth  disease,''  349. 

Fourth  nerve,  paralysis  of,  1036,  1037. 

Fowler's  solution,  neuritis  due  to  use  of, 
1024. 

Fiacture  of  the  skull,  meningeal  hemor- 
rhage due  to,  989. 

Fragilitis  ossium,  1145,  1146. 

Fragmentation,  787,  788. 

Fremitus,  bronchial,  621;  decrease  in,  in 
acute  sero-fibrinous  pleurisy,  657;  de- 
crease in,  in  pneumo-thorax,  670;  in 
acute  fibrinous  pericarditis,  761;  in 
mitral  stenosis,  822. 

Frenkel's  reeducation  in  locomotor  ataxia, 
921. 

Freund's  operation  in  emphysema,  650. 

Freund's  theory  of  hypertrophic  emphy- 
sema, 646. 

Friction,  in  acute  sero-fibrinous  pleurisy, 
658,  659;  pleuritic,  in  chronic  ulcerative 
tuberculosis,  201 ;  pleuro-pericardial,  in 
chronic  ulcerative  tuberculosis,  201; 
sound  of,  in  acute  fibrinous  pericarditis, 
762;  sound  of,  in  pericarditis  with  ef- 
fusion, 765. 

Fried  Ian  der 's  bacillus,  in  acute  sero-fibrin- 
ous pleurisy,  656;  in  broncho-pneumonia, 
104. 

Friedreich's  ataxia,  944,  945;  differentia- 
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tion  of  chorea  from,  1072;   sclerosis  of 

the  <lorsal  columns  in,  952. 
Frolich  type  of  infantilism,  893. 
Frolich  's  syndrome,  451. 
Frost-bite,  1120. 
Fun^i,  gastritis  and,  479. 
Funnel  breast  in  adenoids,  470, 


Gaertner  's  bacillus,  methaemoglobinffimia 
produced  by,  759. 

Gait,  ataxic,  916;  hemiplegic,  following 
hemiplegia  in  children,  1007;  in  chronic 
chorea,  1077;  in  general  paralysis,  924; 
in  muscular  dystrophies,  932;  in  paraly- 
sis agitans,  1065;  spastic,  in  hysteria, 
1099;  steppage,  in  alcoholic  neuritis, 
1024. 

Gall-bladder,  condition  of,  in  cholecystitis, 
566;  enlargement  of,  in  suppurative 
cholangitis,  565;  in  typhoid  fever,  12. 

Galloping  consumption,  183-187. 

Gall-stone  attacks,  indicanuria  in,  691^ 

Gall-stone  colic,  differentiation  of  acute 
gastritis  from,  477. 

Gall-stones,  abscess  of  liver  due  to,  583, 
584 ;  acute  pancreatitis  and,  594 ;  cancer 
of  liver  due  to,  587;  catarrhal  jaundice 
and,  563;  causing  dilatation  of  the 
colon,  552;  causing  intestinal  obstruc- 
tion, 541,  544;  causing  obstructive  jaun- 
dice, 555;  chronic  catarrhal  angiocho- 
litis  and,  565;  chronic  pancreatitis  and, 
596 ;  confusion  of  cholecystitis  and,  566 ; 
confusion  of  symptoms  of,  with  septico- 
pyaemia,  52;  differentiation  of  liver  ab- 
scess from,  586;  following  constipation, 
546;  in  cancer  of  bile-passages,  567;  in 
obstruction  of  bile-ducts,  568;  origin  of, 
568,  569;  physical  characters  of,  569, 
570;  seat  of  formation  of,  570;  sup- 
purative angiocholitis  following,  565; 
symptoms  of,  570-574;  thrombosis  of 
portal  vein  in,  562;  treatment  and  ef- 
fects of,  574,  575;  typhoid  fever  and, 
26. 

Ganglionitis,  acute  posterior,  926,  927. 

Gangrene,  arterial,  in  typhoid  fever,  21 ; 
broncho-pneumonia  terminating  in,  104; 
differentiation  of  Raynaud  *s  disease 
from,  1122;  duo  to  emboli  in  acute  endo- 
carditis, 801 ;  following  pulmonary  apo- 
plexy, 638;  in  bronchiectasis,  626;  in 
diabetes,  434;  in  diphtheria,  64,  67;  in 
ergotism,  409;  in  herpes  zoster,  927;  in 
malaria,  254;  in  mumps,  351;  in  mye- 
loid   leukaemia,    743;    in    scarlet     fever, 


339;  in  small-pox,  322;  in  typhus  ferer, 
355;  in  varicella,  332;  loeal,  in  cbokn 
asiatica,  136;  of  extremities  in  arterio 
sclerosis,  846;  of  skin  in  cerebro-spinil 
fever,  112;  of  skin  in  typhoid  fever,  19; 
pneumonia  and,  96;  putrid  bronehitia 
and,  624. 

Gangrene  of  lung,  acute  plastic  fdenrisj  ia 
654;  echinococcus  and,  293;  etiologr  of 
650,  651;  haemoptysis  in,  636;  in  dii 
betes,  434;  in  typhoid  fever,  13;  Lam 
blia  intestinalis  in,  281;  morbid  anat 
omy  of,  651;  in  pulmonary  tuberenlosis, 
203;  symptoms  and  eonrse  of,  651,  632; 
treatment  of,  652. 

Gangrenous  pancreatitis,  595,  596. 

Gangrenous  stonuititis,  459. 

Gas  poisoning,  polieneephalitis  in,  1014. 

Gaseous  tumors  of  Steno  's  duet  and  of  thf 
parotid  gland,  464. 

Gastralgia,  513,  514;  diffezentiatioB  of 
biliary  colic  from,  571;  due  to  disturb- 
ance of  pnemogastric  nerve,  1051;  loco- 
motor ataxia  and,  920. 

Gastrectasis  (see  Dilatation  of  stomach); 
tetany  due  to,  881. 

Gastric  crises  in  locomotor  ataxia,  917. 

Gastric  ulcer,  490-498;  cancer  of  stomach 
and,  499 ;  perforation  of,  producing  peri- 
tonitis, 603;  subphrenic  abscess  follow- 
ing, 604. 

Gastritis,  acida,  481;  acute,  476-479;  aa- 
acida,  481 ;  atrophicans,  481 ;  chronic, 
479-486;  chronic,  differentiation  of  can- 
cer from,  504;  hemorrhage  from  stom 
ach  in,  506;  mucipara,  481;  polyposa, 
480. 

Gastrodiscus  hominis,  283. 

Gastrodynia,  513,  514. 

Gastro-intestinal  complications  of  polmo- 
nary  tuberculosis,  204,  205. 

Gastro-intestinal  fistula  due  to  gall-stones, 
574. 

Gastro-intestinal  influenxa,  118. 

Gastroptosis,  chlorosis  and,  732. 

Gastrorrhagia.  {See  Hemorrhage  from 
stomach.) 

Gastrorrhexis,  confusion  of,  with  peptic 
ulcer,  496. 

Gsstrostaxis,  507. 

Gastrostomy  in  oesophageal  tumor,  475. 

Gastroxynsis,  512. 

Gaucher  type  of  splenomegaly,  887. 

Gavage  in  diarrhea  in  children,  531. 

General  hemic  infections,  due  to  Bacillus 
coli,  47. 

General  paralysis  of  the  insane  ($ee  Paralv- 
sis,  general,  of  insane)  ;  ophthalmoplegis 
externa  in,  1038, 
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General  tuberculosis.  {See  Tjphoid  form 
of  tuberculosis.) 

Generative  system  in  typhoid  fever,  30,  31. 

Genitals,  diphtheria  of,  66. 

Genito-urinary  S3rstem,  complications  of 
pulmonary  tuberculosis  in,  205;  tuber- 
culosis of,  215-220. 

Geographical  tongue,  460. 

German  measles.     {See  Bubella.) 

Gestation,  ptyalism  during,  462. 

Giddiness,  in  cardiac  hypertrophy,  781;  in 
cerebral  anemia,  986;  in  erythnemiay 
758;  in  tumors  of  brain,  1010,  1013. 

Gigantism,  hyperpituitarism  leading  to, 
890. 

Gigantorhjmchus,  310. 

Gilles  de  la  Tourette  's  disease,  1075,  1076. 

Girdle  sensation  in  Erb's  syphilitic  spinal 
paralysis,  939. 

Gland,  mammary,  tuberculosis  of,  220,  221. 

Glanders,  definition  of,  146;  etiology  of, 
146;  meningitis,  147;  morbid  anatomy 
of,  146;  pneumonia,  146;  pustular,  re- 
sembling small-poz,  324;  symptoms  of, 
146,  147;  treatment  of,  147. 

Glands,  enlargement  of,  in  arthritis  defor- 
mans, 1138;  of  Bartholin,  inflammation 
of,  123;  of  neck  in  tonsillitis,  467;  of 
Peyer,  leuksBmic  enlargements  of,  742. 

Glandular  fever,  386. 

Glaucoma,  gout  and,  423. 

G16nard's  disease.     {See  Enteroptosis.) 

GHoma  of  brain,  1009. 

Gliosarcoma  of  spinal  cord,  963. 

Globulin  test,  in  cerebro-spinal  fluid,  367. 

Globus  hystericus,  1097. 

Glossina  palpalis,  259. 

Glossitis,  in  pernicious  antemia,  736;  Mdl- 
ler's,  460. 

Glosso-labio-laryngeal  paralysis.  {See 
Bulbar  paral3rsis.) 

Glosso-pharyngeal  nerve,  affections  of, 
1048,  1049. 

Glottis,  imperfect  closure  of,  in  pulmonary 
tuberculosis,  203;  oedema  of,  616;  oedema 
of,  in  typhoid  fever,  13;  spasm  of,  617. 

Gluteal  nerve,  paralysis  of,  1060. 

Glycosuria,  albuminuria  and,  685;  condi- 
tions causing,  427-429;  differentiation 
of,  from  diabetes,  435;  due  to  injection 
of  epinephrin,  863;  gouty,  420,  423;  in 
acromegaly,  892;  in  cerebro-spinal  fever, 
112;  in  chronic  pancreatitis,  596;  in 
exophthalmic  goitre,  879;  in  tumor  of 
the  cerebellum,  976;  internal  secretions 
and,  428;  pneumaturia  and,  692. 

Goats  and  Malta  fever,  131. 

Goitre,  cretinism  and,  874;  definition  of, 
872;  distribution  of,  872;  etiology  of, 
70 


872;  exophthalmic,  877-880;  in  acromeg- 
aly, 892;  morbid  anatomy  of,  872; 
prognosis  of,  873;  symptoms  of,  872, 
873;  treatment  of,  873. 

"Goitre  heart,"  873. 

Gonococcus,  123;  in  endocarditis,  800;  in 
peritonitis,  601;  in  septico-pysemia,  51; 
in  terminal  infections,  53;  in  urine,  687. 

Gonococcus  arthritis,  124,  125. 

Gonococcus  infection,  clinical  course  of, 
125;  complications  of,  125;  definition  of, 
123;  etiology  of,  123;  primary  lesion 
of,  123;  spread  of,  123,  124;  systemic, 
124,  125;  treatment  of,  125. 

Gonococcus  septic«Bmia  and  pyaemia,  124. 

Gonorrhoea,  acute  chorea  following,  1067, 
1069;  acute  endocarditis  in,  798;  acute 
interstitial  myocarditis  in,  787;  acute 
myelitis  due  to,  966;  hematuria  du^  to, 
681;  pelvic  peritonitis  and,  605;  pyuria 
in,  688;  septico-pya^mia  following,  52. 

Gonorrhoeal  arthritis,  differentiation  of 
arthritis  deformans  from,  1140. 

Gout,  acute  cerebro-spinal  leptomeningitis 
in,  949;  acute,  in  lead  workers,  405; 
amyloid  degeneration  of  kidneys  in,  711; 
arterio-sclerosis  and,  843;  bronchitis 
and,  620,  622;  chronic  gastritis  and, 
480;  definition  of,  417;  diagnosis  of, 
423,  424;  differentiation  of  chronic 
arthritis  deformans  from,  1 140 ;  differen- 
tiation of  rheumatic  fever  from,  378; 
endocarditis  in,  797;  etiology  of,  417- 
419;  morbid  anatomy  of,  419,  420;  neu- 
ralgia in,  1090;  oxaluria  and,  690;  peri- 
carditis in,  760,  761 ;  ]>eritonitis  termi- 
nating, 600;  prognosis  of,  424;  sciatica 
in,  1061;  symptoms  of,  420-423;  treat- 
ment of,  424-426. 

Gouty  bronchitis,  624. 

Gouty  diathesis,  422. 

Gouty  kidney.  {See  Chronic  interstitial 
nephritis.) 

Qraefe's  sign,  879. 

Grain  poisoning,  409,  410. 

Grand  mal,  1080  {see  also  Epilepsy)  ;  diag- 
nosis of,  1084;  symptoms  of,  1081-1083. 

Granulomata,  infections  of  brain  and, 
1009;  of  thyroid,  871. 

Graves'  disease  {see  Exophthalmic  goitre)  ; 
dilatation  of  heart  in,  783;  excessive 
hunger  in,  514. 

Gray  induration  of  lungs,  640. 

Gray  infiltration,  167. 

"Green  sickness,''  731. 

Ground-itch,  302,  303. 

Gruebler's  tumor,  404. 

Guinea-worm  disease,  307,  308. 

Gull's  disease,  875. 
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finm  lancing  in  apamnodk  laryngitis,  617. 

(luninm  of  in<M}kislinmii,  675, 

Gummiitu  of  bmiu,  27ii;  of  bruin  iukI 
C0rU,  270;  uf  heurti  275;  nf  k'ulrit^ys, 
270.  27(j;  of  hiryiix,  611*;  of  liver,  270; 
of  apirmi  cord,  y«i,'i;  of  si^leeu,  KM5;  \m\^ 
monary  fibroiil  changes  due  to,  (HO; 
syphirnie*  26r»,  260,  267;  syphilitic,  in 
livvjT,  274;   syphilitic,  in  lungB,  272. 

Onmmatous  pH^riarteritis,  276. 

Gtmm,  blue  line  on,  in  leail  poisoning,  403; 
in  (linbeteH,  4;J2;  in  mercurial  stomatitis, 
4,11*;  in  jinlmoonry  tubercnlosiB,  204;  in 
acur^-y,  417;  in  ulcerative  stomatitis,, 
457. 


Hftbit,  cc»n8tipation  and,  547. 

TTi.bit  chorea,  1068. 

Hnljit  f^pmsm^  1075;  of  faee^  adenoids  and, 
470. 

HubitB,  sedentary,  and  constipation,  545. 

IfabilUM  phthmcti»t  158» 

lla^martlirosiB,  756. 

Hft*raatcnieai*i,  differentiation  of  hapmop- 
tyflis  from,  50S,  509;  in  congestion  of 
liver,  502;  in  hygteria,  1102;  in  myeJoiti 
leiikiemia.  742,  74.1;  in  peptic  ulcer,  406; 
in  rcln|iKinf:  fever,  26't ;  in  st'nny^  44S;  in 
sTTiall  pox,  .'120;  in  pplenic  ampniia,  886; 
in  typhns  fever,  355;  (see  also  llunnor 
rlia>;o  from  stoniwcli). 

Hantatocliykiria,  68S;  produced  hy  fllnritit 
a06;  treatment  of,  307. 

IFurmatogeoouH  jaundice,  557. 

Itflematoma,  553;  of  dura  tnater,  948; 
pharyngeal,  464. 

Ha^matomyelia.  958,  959. 

Ifainatonorpliyrin  in  urine,  6f)3, 

Ha-matorrbaeiB,  957,  958. 

liirmaturia,  diagaoaia  of,  682;  endemic, 
283;  etiology  of;  681,  682;  in  acute 
Bright'!*  tlisease,  699;  in  aortic  incompe- 
tency, 812;  in  cerebrospinal  fev€*r,  112; 
in  chronic  interstitial  nephritis,  706;  in 
lobar  pneomonia,  88;  in  polycystic  kid- 
neys, 724;  in  pulmonary  tuljerculosis, 
205;  in  purpura  hiemorrhagira,  753;  in 
relapsing  fever,  263;  in  renal  culcnlua, 
720;  in  renal  cancer,  722;  in  scarlet 
fever,  ,337;  in  acnrvy,  44S;  in  aniall  pox. 
320;  in  Bplinic  anaemia,  887;  in  tuber- 
eulosis  of  kidney.  218,  219;  melanuria 
in,  G92;  treatment  of,  684. 

Hff^mic  diiitoraiasis,  283,  284. 

Hipmochromutosis.  434,  453,  454;  chroEic 
interstitial  pancreatitis  and,  596. 


Hrinoglobinuria^   682|i»pni! 

angioneurotic  4Pdema.  1124;  io  malfthal 
fever,  254;  in  Haynaud  ^s  ditrasp,  \l2t; 
in  typhoid  frvef,  30;  maliirial,  251; 
niehiuurin  in.  692;  piircjx>'sinal.  6S4, 
684;  toxic,  683;  t4»xic,  parendiymatuoi 
degeneratiuti  of  tictiTt  in,  739j$;  treatne&t 
of,  684. 

HaMnoglobinuric  fever,  254, 

Ilamfi  lymph  gland,  734. 

ITn*nio lysis,   acute   secondary 
lowing,   728;    theory  of  ]^>eriticiQQ» 
mia.  735* 

Ilff-molytic  jaundice.  557, 

na'mopericardium,  769, 

Ilarmophilia,  de6nitiou  of,  755;  diagnoiii 
of,  750;  distributioo  of^  755;  ep4fUili 
in,  614;  etiology  of,  755;  biMnakBMttf 
tn,  507;  hiKtory  of.  7.55;  patbologf  erf, 
755.  756;  reual.  681;  symp toots  of,  750; 
freatment  of,  757. 

Ha^moptyfiis.  636.  637 ;  anetirtsmal,  930.fl55; 
dijferentiatiou  nf  bipmatemesit  tnm, 
508,  509;  due  to  aortic  incompt't^iicj, 
810,  Sll;  folloviing  epilepsiy.  10^; 
baematemesis  and,  507;  hysterical,  llwl; 
in  bubonic  plague,  140;  in  eaniiic  li- 
BufTiciency,  790;  iti  cardiac  i&$uf!lcieiirj. 
treatment  of,  795;  in  chronic  ulcetitift 
tuberculosis,  191,  192,  194  lf>«;  in  di^if^ 
nosis  of  pulmonary  tnbercuhis's,  207;  b 
fibrinous  bronchitis.  632;  in  fibruid 
phthisis,  202;  in  hysteria,  IKWJ;  ia 
mitral  stenosis,  S24;  in  pulmootirT  for« 
of  ncnto  irifliary  tubcmilosis,  170;  it 
purpura  hfemorrbngica,  753;  ta  tCttfTy, 
448;  in  small-poi.  321;  in  tnbereiilon% 
194,  231;  in  typhoid  fever.  27;  to 
whooping  cough,  121;  par»8ttk.  2Sii 
tendency  to.  in  mitml  incompfiifnef, 
818;  tubcrcnloufl  aspiratinti  {meomoBl* 
and,  185, 

Haemorrhage,  acute  secondary  mwraifB  dttt 
to,  728;  appenrlicilis  and,  531;  ehrodi 
secondary  aniemia  due  to.  730;  rvmiifi' 
eating  diphtheria,  66;  eutiLneoas.  ia  toi* 
a'luic  jaundice,  557;  death  frntn,  ie  pal 
monary  tuberculosis,  210;  due  to  iitii»^ 
cnlar  incomi>eteucy.  ^18;  fatj^,  ia 
emphysema,  649 ;  from  the  eord  Ift 
ictenis  ne<inatornin,  558;  trom  nam  (tit 
Kpistaxis) ;  hemiplegia  in  iduldrr^n  Am 
to,   1006;   in  acute  yellow  :  '% 

560;     in     nlcolmlie     cirrhosis.  m 

aneurism  of  the  thoracic  aorta,  855;  ia 
aplastic  anipima,  73^;  in  brv>i»rltlt<rta«ii, 
627;  in  cancer  of  Iivcr,  587;  in  tnnmt 
of  stomach.  501;  In  chronie  ttitrrtUtiil 
nephritia^    70S;    in    chroDie    tateiftxiiil 
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pneumonia,  641,  642;  in  chronic  ulcera- 
tive tuberculosis,  194196;  in  congenital 
obliteration  of  bile-ducts,  568 ;  in  dengue, 
363;  in  erythra^mia,  758;  in  foot- 
and-mouth  disease,  387;  in  gangrene  of 
lung,  651,  652;  in  haemophilia,  756;  in 
hypertrophic  cirrhosis,  581 ;  in  intestinal 
ulcers,  522;  in  lymphoid  leuksemia,  745; 
in  malarial  cachexia,  254;  in  miliary 
fever,  387;  in  myeloid  leukaemia,  742, 
743;  in  obstructive  jaundice,  556;  in 
optic  neuritis,  1030;  in  peptic  ulcer,  492- 
494,  497;  in  pernicious  anaemia,  734, 
736;  in  plague,  140;  in  polymyositis 
haemorrhagica,  1129;  in  purpura  haemor- 
rhagica,  753;  in  progressive  septicaemia, 
49;  in  retinitis,  1029;  in  Rocky  Moun- 
tain spotteil  fever,  388;  in  scarlet  fever, 
337;  in  scurvy,  447;  in  skin,  in  hysteria, 
1102;  in  small-pox,  320,  321;  in  splenic 
anaemia,  886,  887;  in  syphilitic  laryn- 
gitis, 619;  in  tuberculous  broncho-pneu- 
monia, 186;  in  typhoid  fever,  12;  in 
typhoid  fever,  treatment  of,  44;  in  ul- 
ceration of  oesophagus,  473 ;  in  whooping 
cough,  121;  in  yellow  fever,  360;  intes- 
tinal, in  amoebiasis,  241;  intestinal, 
hematoporphyrin  in  urine  in,  693;  in- 
testinal, in  typhoid  fever,  23;  into  the 
spinal  cord,  958,  959;  into  the  spinal 
membranes,  957,  958;  intra-cerebral, 
989;  Jacksonian  epilepsy  due  to,  1084;^ 
meningeal,  989;  meningeal,  birth  pal- 
sies due  to,  937;  mesenteric,  553; 
oesophageal,  507;  of  new-born,  754, 
755;  pancreatic,  593,  594;  pernicious 
anaemia  and,  734;  petechial,  in  epilepsy, 
1082;  pharyngeal,  464;  pulmonary,  636- 
638;  punctiform,  in  traumatic  neuras- 
thenia, 1118;  retinal,  in  chronic  inter- 
stitial nephritis,  708;  syphilitic,  269; 
thymic,  869;  ventricular,  989,  990. 

Haemorrhage,  cerebral,  <liabetes  insipidus 
and,  440;  diagnosis  of,  996,  997;  eti- 
ology of,  987,  988;  in  arteriosclerosis, 
845;  morbid  anatomy  of,  988-990; 
symptoms  of,  990-996;  treatment  of, 
1001-1003. 

Hspmorrhage  from  stomach,  diagnosis  of, 
608;  etiology  of,  506,  507;  morbid  anat- 
omy of,  507,  508;  prognosis  of,  509; 
symptoms  of,  508. 

Hif*morrhagic  adrenalitis,  868. 

Hemorrhagic  forms  of  pernicious  malaria, 
254. 

Hemorrhagic  infarct,  637,  638. 

Haemorrhagic  infarction  in  typhoid  fever, 
18. 

Hemorrhagic     pachymeningitis,     cerebral 


form  of,  946,  947;  spinal  form  of,  947, 
948. 

Ha*morrhagic  pleurisy,  662. 

Haemorrhagic  smallpox,  320,  321. 

Hiemorrhagic  typhoid  fever,  33. 

Haemorrhagic  varicella,  332. 

Haemorrhoids,  chronic  secondary  anicmia 
due  to,  730;  in  alcoholic  cirrhosis,  573; 
in  cardiac  insujfficiency,  790;  pernicious 
anaemia  and,  734. 

Hafifkine  's  plague  serum,  142. 

Hair,  in  pulmonary  tuberculosis,  206;  in 
rickets,  444 ;  in  typhoid  fever,  19. 

Hair  tumor,  505. 

Hallucinations,  in  acute  chorea,  1071;  in 
alcoholic  neuritis,  1024;  in  aortic  in- 
competency, 812;  in  chronic  alcoholism,  • 
397;  in  delirium  tremens,  398;  in  hys- 
teria, 1102;  in  hystero-epilepsy,  1098;  in 
lead  poisoning,  405;  in  myxoedema,  875; 
in  pellagra,  412;  of  smell,  1028;  visual, 
in  tumors  of  brain^  1012. 

Hallucinosis,  acute,  399. 

Halzoun,  282. 

Harrison's  groove,  in  adenoids,  469;  in 
rickets,  444. 

Harvest  bug,  311. 

Harvest  rash,  314. 

Hay  fever,  612,  613;  asthma  and,  628. 

Headache,  adenoids  and,  470;  in  abscess 
ol  the  brain,  1016;  in  acquired  chronic 
hydrocephalus,  1019;  in  acromegaly, 
891;  in  acute  cerebrospinal  leptomenin- 
gitis, 949,  950;  in  acute  febrile  poly- 
neuritis, 1022;  in  acute  gastritis,  477; 
in  acute  poliomyelitis,  365,  366;  in  acute 
yellow  atrophy,  560;  in  Addison's  dis- 
ease, 865;  in  aortic  Incompetency,  811; 
in  bronchiectasis  deformans,  1145;  in 
cardiac  hypertrophy,  781;  in  cerebral 
anaemia,  986;  in  cerebral  syphilis,  271; 
in  cerebrospinal  fever.  111,  113,  114;  in 
chlorosis,  733;  in  chronic  gastritis,  481; 
in  chronic  interstitial  nephritis,  708;  in 
constipation,  546;  in  erythraemia,  758; 
in  gout,  423;  in  hemorrhagic  pachymen- 
ingitis, 947;  in  hay  fever,  613;  in  ma- 
laria, 249;  in  migraine,  1088;  in  myx- 
oedema, 875;  in  oxycephaly,  1147;  in 
pellagra,  412;  in  pernicious  anosmia, 
736;  in  pneumonia,  88;  in  renal  calculus, 
721;  in  serous  meningitis,  1018,  1019; 
in  small-pox,  318;  in  softening  of 
brain,  1000;  in  thrombosis  of  cerebral 
veins  and  sinuses,  1005;  in  traumatic 
neurasthenia,  1116,  1117;  in  tuberculous 
meningitis,  172;  in  tumor  of  cerebellum, 
975;  in  tumors  of  brain,  1010,  1013;  in 
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unemia,  695;  indurative,  1130;  sick  {see 
Migraine). 

Head*tetanus,  143. 

Healed  dissecting  aneurism,  851. 

Heart,  changes  in,  in  endocarditis,  798, 
799,  804,  805;  changes  in,  in  hyper- 
trophic emphysema,  647;  complications 
in,  in  rheumatic  fever,  375,  376;  compli- 
cations of  pulmonary  tuberculosis  in, 
203,  204;  diseases  of,  770-862;  disloca- 
tion of,  in  empyema,  661;  displacement 
of,  in  acute  sero-fibrinous  pleurisy,  656; 
displacement  of,  in  pneumono- thorax,  671 ; 
fatty,  788,  789;  in  beriberi,  415;  in 
chronic  alcoholism,  398;  in  chronic 
gout,  422;  in  chronic  interstitial  pneu- 
monia, 641,  642;  in  diabetes,  431;  in 
diphtheria,  62,  67,  68;  in  goitre,  873;  in 
gout,  420,  421 ;  in  lobar  pneumonia,  80, 81, 
86,  87;  in  lymphatism,  870;  in  myeloid 
leukaemia,  741;  in  pernicious  anaemia, 
734;  in  relapsing  fever,  262;  In  scurvy, 
448;  in  small-pox,  317,  322;  in  typhoid 
fever,  13,  20,  21 ;  in  typhus  fever,  355 ; 
in  whooping  cough,  121;  in  yellow  fever, 
358;  syphilis  of,  275. 

Heart-block,  778,  779;  arrhythmia  due  to, 
772. 

Heart-burn,  480. 

Heart  disease,  620,  622;  acute  cerebro- 
spinal leptomeningitis  in,  949;  acute 
chorea  and,  1067;  anaemia  resembling, 
739;  catarrhal  jaundice  in,  563;  cerebral 
embolism  in,  998;  chonic,  fibrinous 
casts  in  expectoration  of,  632;  chronic 
gastritis  and,  480;  chronic  oesophageal 
varices  and,  473;  chronic,  pulmonary 
apoplexy  in,  637;  congenital  infantilism 
and,  892,  893;  congenital,  hypertrophic 
pulmonary  arthropathy  in,  1143;  differ- 
entiation of  chlorosis  from,  733;  ery- 
thraemia  and,  757;  hydrothorax  in,  668, 
669;  in  pulmonary  tuberculosis,  209; 
oedema  of  lungs  in,  635;  terminal  infec- 
tions in,  53;  terminal  pneumonia  in,  93, 
97. 

Heart  failure,  due  to  dilatation  of  colon, 
552;  in  tachycardia,  777. 

Heart  murmurs,  in  acute  chorea,  1070, 
1071;  in  acute  endocarditis,  801;  in 
aneurism  of  abdominal  aorta,  860;  in 
aneurism  of  thoracic  aorta,  853,  854;  in 
aortic  incompetency,  812,  813;  in  aortic 
stenosis,  815,  816;  in  arterio-sclerosis, 
845;  in  arteriovenous  aneurism,  861, 
862;  in  case  of  imperfect  septum,  832; 
in  chronic  adhesive  pericarditis,  769;  in 
congenital   heart   disease,    835,   836;    in 


dilatation  aneurism  of  the  thoracic  aorta, 
850;  in  exophthalmic  goitre,  878;  in 
mitral  incompetency,  819,  820;  in  mitral 
stenosis,  822,  823;  in  palpitation,  771;  in 
pernicious  anaemia,  736;  in  palmooary 
valve  region,  825,  826;  in  tncnspid  re- 
gurgitation, 825;  in  tricuspid  fltenosis, 
825. 

Heart  shock,  783. 

Heart  sounds,  in  acute  chorea,  1071;  is 
acute  fibrinous  periearditia,  761,  762; 
in  acute  sero-fibrinous  pleurisy,  650;  is 
aneurism  of  the  thoracic  aorta,  853;  is 
aortic  incompetency,  812,  813,  814;  io 
arterio-sclerosis,  845;  in  cardiac  hjppr- 
trophy,  782;  in  cardiac  insnificieiicj. 
790;  in  chlorosis,  732;  in  chronic  in- 
terstitial nephritis,  707;  in  dilatation 
aneurism  of  the  thoracic  aorta,  850;  is 
exophthalmic  goitre,  878;  in  fatty  heart, 
791;  in  h3rpertrophie  emphysema,  649; 
in  lobar  pneumonia,  86;  in  mitral  in- 
competency, 819,  820;  in  mitral  stenosii, 
822,  823;  in  palpitation,  771;  in  peri 
carditis  with  effusion,  765,  766;  in  tri- 
cuspid stenosis,  825;  in  typhoid  fever, 
20,  21. 

Heart  stimulants  in  eardiae  failore,  793, 
794. 

Heart  strain  due  to  ezeessive  dilatation, 
783. 

Heat  cramps,  393. 

Heat  exhaustion,  390;  treatment  of,  392. 

Heberden's  nodes,  in  arthritis  deformans. 
1136,  1137,  1140;  treatment  of,  1142. 

Heel,  painful,  of  gonorrhoea,  125. 

Heine-Medin 's  disease,  364,  940,  941  {tee 
also  Polio-myelitis,  acute) ;  polieneephsl- 
itis  in,  1014. 

Helminthiasis,  tetany  due  to,  881. 

Hemeralopia,  1030. 

Hemianaesthesia,  due  to  lesions  in  the  cen- 
trum ovale,  970;  hemianopia  and,  1034; 
in  cerebral  haemorrhage,  995 ;  in  cerebral 
softening,  1000;  in  lesion  of  the  internal 
capsule,  972;  in  traumatic  hysteria, 
1117;  in  tumors  of  brain,  1012. 

Hemianopia,  bitemporal,  in  acromegaly, 
891;  diagnosis  of,  1034;  due  to  aaea 
rism  of  cerebral  blood-vessels,  1004;  doe 
to 'blocking  of  posterior  cerebral,  1000; 
due  to  lesion  in  centrum  ovale,  970; 
due  to  lesion  of  crura,  973 ;  doe  to  ksioa 
of  internal  capsule,  972;  doe  to  lesions 
of  optic  tract  and  nerve,  1032,  1033; 
heteronymous,  1031;  homonymous,  1031; 
in  brain  abscess,  1017;  in  cerebral 
haemorrhage,  995;  in  cerebral  tnmors, 
1011,  1013;  in  hsmorrha^  in  cms,  993; 
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in  hysteria,  1099;  in  migraine,  1088; 
in  tumor  of  pituitary  gland,  1013;  la- 
teral, 1081;  nasal,  1032;  temporal,  1032. 

Hemianopsia,  in  diabetes  insipidus,  440. 

Hemi-atazia,  due  to  lesion  of  the  crura, 
973;  due  to  lesion  of  pons  and  medulla 
oblongata,  974. 

Hemiathetosis,  due  to  lesion  of  internal 
capsule,  972. 

Hemiatrophy,  facial,  1125;  of  tongue,  due 
to  paralysis  of  hypoglossal  nerve,  1055. 

Hemi'Chorea,  1070;  due  to  lesion  of  in- 
ternal capsule,  972. 

Hemichromatopsia,   1034. 

Hcmicrania.     {See  Migraine.) 

Hemiopia  in  migraine,  1088. 

Hemiplegia,  910;  due  to  blocking  of  in- 
ternal carotid,  1001;  due  to  blocking  of 
middle  cerebral  artery,  1001;  due  to 
lesion  of  crura,  973;  due  to  lesion  of  in- 
ternal capsule,  972;  due  to  lesions  of 
motor  cortex,  969;  epilepsy  following, 
1084;  facial  paralysis  and,  1041;  fol- 
lowing acute  polio-myelitis,  366;  follow- 
ing aspiration  in  pleurisy,  666;  hemi- 
anopia  and,  1034;  hysterical,  1098;  in 
acute  bulbar  paralysis,  931;  in  arterio- 
sclerosis, 845;  in  cerebral  haemorrhage, 
991-996;  in  cerebral  syphilis,  271;  in 
children,  etiology  of,  1006;  in  children, 
morbid  anatomy  of,  1006,  1007;  in  chil- 
dren, symptoms  of,  1007,  1008;  in  chil- 
dren, treatment  of,  1008,  1009;  in 
chronic  Bright 's  disease,  695,  696; 
in  haemorrhage  from  stomach,  508;  in 
haemorrhagic  pachymeningitis,  947;  in 
lead  poisoning,  403 ;  in  locomotor  ataxia, 
918;  in  malaria,  254;  in  measles,  347; 
in  migraine,  1088;  in  mitral  stenosis, 
824;  in  mumps,  351;  in  pulmonary  tu- 
berculosis, 205;  in  scarlet  fever,  339;  in 
scurvy,  448;  in  small-pox,  332;  in  soft- 
ening of  brain,  1000;  in  tuberculous 
meningitis,  173;  in  tumors  of  the  brain, 
1012,  1013;  in  typhoid  fever,  29;  infan- 
tile, convulsions  in,  1079;  infantile,  con- 
vulsions preceding,  1078;  infantile,  in 
varicella,  332;  infantile,  poliencephalitis 
in,  1015;  paralysis  of  tongue  in,  1054, 
1055;  spastica  ccrebralis,  1007;  tran- 
sient, in  Raynaud's  disease,  1121. 

Himipligie  flasque,  996. 

Henoch's  purpura,  753. 

Hepatic  abscess,  239,  240,  243. 

Hepatic  artery,  563;  aneurism  of,  861. 

Hepatic  distomiasis,  282,  283. 

Hepatic  duct,  congenital  absenco  of,  558. 

Hepatic  intermittent  fever,  in  chronic  ca 
tarrhal  angiocholitis,  565;  in  gtill-stonts, 


573;  in  obstruction  of  the  bile-ducts, 
567. 

Hepatic  splenomegaly,  888. 

Hepatic  veins,  affections  of,  562,  563. 

Hepatitis,  amoebic  (see  Amoebiasis) ;  con- 
genital syphilitic,  and  icterus  neona- 
torum, 558;  in  general  septicaemia,  50; 
in  syphilis,  273;  paludal,  in  malaria, 
248. 

Hepatization,  gray,  in  lobar  pneumonia, 
79;  red,  stage  of,  in  lobar  pneumonia, 
79 ;  white,  272. 

Hereditary  ataxia,  944;  cerebellar  type  of, 
945;  diagnosis  of,  945;  morbid  anat- 
omy of,  944;  symptoms  of,  944. 

Hereditary  icterus,  557,  558. 

Hereditary  spastic  paraplegia,  938,  939. 

Htredity,  in  angina  pectoris,  837;  in  an- 
gio-neurotic  oedema,  1123,  1124;  in  can- 
cer of  liver,  587;  in  cancer  of  stomach, 
498 ;  in  chlorosis,  730 ;  in  chronic  chorea, 
1076;  in  cystinuria,  690;  in  diabetes, 
429,  430;  in  diabetes  insipidus,  439;  in 
epilepsy,  1080;  in  general  paralysis, 
922;  in  gout,  418,  420;  in  heemophilia, 
755,  756;  in  hay  fever,  612;  in  hyper- 
trophic emphysema,  646;  in  hysteria, 
1096;  in  leprosy,  152;  in  migraine, 
1087;  in  muscular  dystrophies,  932;  in 
myotonia,  1131;  in  myxoetlema,  875;  in 
neurasthenia,  1107;  in  obesity,  451;  in 
optic  atrophy,  1031;  in  paramyoclonus 
multiplex,  1133;  in  ]>eriodical  paralysis, 
1119;  in  progressive  central  muscular 
atrophy,  928;  in  rheumatic  fever,  372; 
in  tuberculosis,  158,  161,  162;  in  tu- 
berculosis of  the  genito-urinary  tract, 
215;  peptic  ulcer  and,  491. 

Hernia,  exclusion  of,  in  diagnosis  of  in- 
testinal obstruction,  543;  in  appendi- 
citis, 536;  intestinal  catarrh  in,  517; 
phlegmonous  enteritis  in,  520;  resem- 
bling pneumothorax,  671;  strangulated, 
tuberculous  peritonitis  confu8e<I  with, 
180. 

Hernial  sacs  and  tuberculous  peritonitis, 
180. 

Herpes,  in  acute  cerebrospinal  pachymen- 
ingitis, 950;  in  acute  gastritis,  477;  in 
arsenical  poisoning,  407;  in  cerebro- 
spinal fever.  111;  in  compression  mye- 
litis, 960;  in  disease  of  fifth  nerve, 
1039;  in  facial  paralysis,  1043;  in  gen- 
eral tuberculosis,  169;  in  influenza,  118; 
in  lobar  pneumonia,  88;  in  locomotor 
ataxia,  915,  918;  in  malaria,  250;  in 
relapsing  fever,  262;  in  typhoid  fever, 
11>. 

Herpes    zoster,    fifth    nerve    in,    1039;    in 
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acute  chorea*  1072;  in  c^ialx^tcB*  434  j  in- 
ter<5ost«l  nenralijia  following,  1091;  {scr 
Posterior  gjiii^lionitis,  wciUl-)- 

Herpetic  stomatitis,  458. 

lliLx"ou|fh,  in  hyHteria,  1100;  in  Irunsverfit.' 
niyelitiw  in  tln'  eervical  region,  ^6H;  in- 
flanioiatory,  11K^6;  irritative,  1050;  wen- 
rotiL%  1056;  specific,  1056;  trpatment  of» 
1057. 

Hip  juint  affections,  differentiation  of  sci- 
iiticu  froni,  1062. 

Hipjtjint  tlii^efiHC.  (liffeTentiation  of  peri- 
iH'plirie  nbEicetis^  frnni,  726, 

Hipporratic   fingera,  2U6. 

lifpptts  iti  migraine,  1088* 

Iljrsc^hsprong 'a  diaease,  552,  553. 

Hoarseness,  in  arnte  broni'hitia,  621;  in 
aente  pharyngitis,  46o;  in  aneurism  of 
tbe  Mioracie  aorta,  855;  in  laryngitis, 
615,  616,  618;  iu  unilateral  abduitor 
paralyaiflj  105{X 

Ho<lgkin*9  disease,  acute  form  of,  748; 
confusion  of,  with  ueptieopyaimia,  52; 
course  of,  750;  definition  of,  746,  747; 
diagnosis  of,  749,  750;  etiology  of,  747; 
histology  of,  748;  history  of,  747;  latent 
typi?  of,  749;  localized  form  of,  74S; 
lymphadenitis  an+l,  672;  niorbifl  ana! 
oniy  of  J  747;  purpura  in,  751;  spleno- 
niegalie  fonai  «f,  749;  symptoms  of,  748, 
749;  terminal  infections  in,  5'S;  treat 
ment  of,  750;  himors  of  spleen  iOj  8ii5; 
with  relapsing  pyreiia,  749. 

Hmlgson,  maladie  (Jp,  849* 

Hoffmann's  bacillus,  60. 

''Holding  tho  breath,*'  617. 

Hookworm,  30 1^  302;  pernicious  anii^mia 
due  to,  7H4. 

Hook  worm  disease  {aee  Ankylostomiasis) ; 
infantalism  and,  892. 

Horsf^s,  glanders  in,  146;  ha?moglobinuria 
in,  683. 

llriir  glass  contraction  of  stomaeh  follow- 
ing peptic  uker,  492,  495. 

Hunger,  bradycardia  and,  777;  excessive, 
514;  pneumogastric  nerve  and,  1051. 

Hnntington's  chorea,  l076,  1077. 

fhitehiniion'B  teeth,  269, 

Hyulirie  casts  in  albuminuria,  685. 

Hyalint^  transformation  of  Zenker,  78$*. 

Hydatid  cyst,  of  brain,  1010;  of  medias- 
tinum, 675;  of  sideen,  885. 

Hydatid  disease  of  liver,  localixed  perito- 
nitis and,  604. 

HyOatids,  2H9,  290;  pulmonary,  fibroid 
changes  due  to,  640;   {stt  Echiuoc<K*cuB). 

Hydrarthrosis,  chronic,  ]£5;  in  hysteria, 
1102;  intermittent,  1143. 

Hyflrencephaloid,  527,  »86. 


Hydrocefilialic  cry,  172. 

Hydrocephaloid  st;iir,  conmlaiocw  in,  I 

HydrtK-ephalus,  acquired  cbronie,  10 
1020;  acute,  171  {tee  silso  MeAioi 
form  of  acute  mitiarj  ttibei 
cerebrospinal  ferer  a«d,  113; 
tal,  1019;  definition  of,  101*1; 
tumur  of  cerebelhitn,  97<5;  eztemoa,  or 
ex  vacuo,  1018;  hypophysial  aympftiiBtt 
in,  890;  idiopathic  interniil  or  aq^ 
neurotic,  1018,  lOUi;  treatmnit 
1020. 

Hj  dromyelns,    948;    sjriiigotuy«<tia   di 
gu  is  lied  from,  964. 

Hy uronephrosis,    cyst    of    me^nt^rj 
fuse<!    with,    555;     ilefiniUon    of, 
echinot^occufl  of  Jivcr  diflTeffiiitiaM 
292;  etiology  uf,  715,  716;  intermiti 
following    movable    kidnej^    678; 
toms  of,  716,  717;    tr^atttietit  of,  717, 

Hy<  J  rope  r  icanl  in  m,   769. 

Hviiro  fieri  to  oeum.     {H€^  Aaeiloa) 

Hydrophobia,  definition  of,  368;  diai 
of,  370;  distributioD  of,  368;  ••licilogy 
of  J  368,  369;  morbid  rinatomy  of,  »l4Sd; 
ph&r>'ngeal  spasm  in,  l«i5(i;  spa«m  ui  t^ 
osophagus  in,  473;  ayniploma  of^  3$^ 
370;  treatment  of,  37U,  ;i71. 

1  Ty  d  r< »-  pneu  motho  rax.  (  Sec       ^wam*- 

(iiorax.) 

Hydrops  vesirm  felle«.\  571. 

Hytlrn therapy,  in  acuto  Bright^  tlteae, 
700;  in  acute  broiirhili^,  622;  in  sa 
gina  pectoris,  840;  in  artliriiii  *kfx 
mans,  U41,  1142;  in  asUiiB%  tUl;  i> 
bronehD'pneumonia,  1U7 ;  in 
spinal  fever,  115;  in  dengue^  JO;  ia 
diarrhua,  528;  in  gastric  tieun»n,  IH; 
in  heat  exhaustion,  392,  393;  ia 
fever,  132;  in  plague,  141;  is 
monia^  100;  in  aeariet  fr%'vf, 
sciatica,  1063;  in  aeptico-pyvi 
in  spasmodic  laryiigitis^  617;  la  t: 
mcnt  of  hysteria,  1105,  1106;  ia  li 
ment  of  neurasthenia,  1115;  ia  tjiikail 
fever,  42  43;  in  typhus  fciw,  SS6;  i» 
yellow  fever,  360. 

Hydrothorax,  668,  669;    in  eafiliae 
cieney,     794;     in     mitral     isi 
819;   tiimulating  pleural  efTuoiim^  191. 

Hymenolepsis  diminuta,  2S5; 

Hyperacidity,  511,  512;  tretatioent  «£,  51^ 

H}peracusin,  in  neurasthenia,  1109, 

Kyperacusis,  1046, 

Hy peripmia,  679;    fluctiunary,  aatlui 
1o,   628;    in   gonoeoceua   mffdioa, 
in   Kaynnud*8  disctaai*,    I  lift,   1121;  ar 
chanical,  679,  680;   uf  brain,  9^  S»?»l; 
of  lirer,  561,  562;  of  muciwi  i« 
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628,  629;  of  pharynx,  464;  of  skin  in 
neurastheniay  1110;  of  skin  in  aclero- 
derma,  1125. 

Hypenesthesia  due  to  lesion  of  the  coch- 
lear nerve,  1046;  in  acute  diffuse  mye- 
litis, 966;  in  acute  transverse  myelitis, 
967;  in  cervical  rib  pressure,  1057;  in 
haematomyelia,  959;  in  hydrophobia, 
370;  in  hysteria,  1097,  1100;  in  Lan- 
dry's paralysis,  942;  in  locomotor 
ataxia,  917;  in  neurasthenia,  1108;  in 
neuritis,  1023;  in  spinal  hfiemorrliagic 
pachymeningitis,  948;  in  traumatic 
neurooes,  1117;  in  unilateral  lesions  of 
the  8f>t-sal  cord,  955;  in  writer's  cramp, 
1094;  of  skin  and  muscles  in  acute  cere- 
bro-spinal  leptomeningitis,  950;  of 
stomach,  513;  of  stomach,  treatment  of, 
515,  516;  retinal,  1030. 

Hyperalgesia  in  neurasthenia,  1109. 

Hyperchlorhydria,  511,  512;  indicanuria 
in,  691. 

Hyperglobulism  in  erythra?raia,  757. 

Hyperglycaemia  in  diabetes,  427,  428,  430, 
433. 

Ilyperkinesis,  509. 

Hypernephroma  of  kidneys,  722. 

Hyperosmia,  1028. 

Hyperpituitarism,  890. 

Hyperplasia,  in  typhoid  fever,  9,  10;  of 
lymphatic  tissues  in  lymphatism,  869; 
of  pituitary  gland,  891;  of  suprarenal 
glands,  867. 

Hyperpnoea  due  to  failure  of  right  ven- 
tricle, 789,  790. 

Hyperpyesis,  842. 

Hyperpyrexia,  hysterical,  1103;  in  rheu- 
matic fever,  375. 

Hypertension,  arterio-sclerosis  due  to,  841, 
842. 

Hypertrophic  cirrhosis  of  liver,  580,  581; 
splenomegaly  in,  888. 

Hypertrophic  emphysema,  course  of,  649; 
etiology  of,  646,  647;  morbid  anatomy 
of,  647;  symptoms  of,  647-649;  treat- 
ment of,  649,  650. 

Hypertrophic  pulmonary  arthropathy,  defi- 
nition of,  1143;  diagnosis  of,  1144;  eti- 
ology of,  1143,  1144;  symptoms  of,  1144. 

Hypertrophic  sclerosis  of  brain,  952. 

Hypertrophic  stenosis  of  pylorus,  505,  506. 

Hypertrophy,  concentric,  in  aortic  stenosis, 
815;  general,  in  acromegaly,  891,  892; 
of  adenoid  tissue  in  the  vault  of  the 
pharynx,  468,  471;  of  bladder  and 
ureters  in  hydronephrosis,  715;  of  breast 
in  pulmonary  tuberculosis,  221;  of  coats 
of  stomach,  jMirigastric  atlhosiona  and, 
493;  of  tbo  left  heart,  in  chronic  paren- 


chymatous nephritis,  703;  of  left  ven- 
tricle in  arterio-sclerosis,  845;  of  pros- 
tate, hydronephrosis  due  to,  716;  of 
stomach  wall,  486;  of  thymus  gland, 
868,  869. 

Hypertrophy,  cardiac,  cerebral  hajmor- 
rliage  and,  988;  chronic  adhesive  peri- 
carditis and,  768;  compensatory,  806, 
807;  dilatation  and,  782;  due  to  aortic 
incompetency,  810,  811;  due  to  mitral 
incompetency,  817,  818;  fibrous  myo- 
carditis and,  787;  idiopathic,  mitral  in- 
competency confused  with,  820;  in  ar- 
terio-sclerosis, 844;  in  chronic  interstitial 
nephritis,  705,  706,  707;  in  congenital 
heart  disease,  835;  in  hydronephrosis, 
716;  in  mitral  stenosis,  821,  822;  in 
polycystic  kidneys,  724;  in  stenosis  of 
pulmonary  valve,  826;  symptoms  of, 
781,  782;  varieties  of,  780,  781. 

Hypertrophy,  muscular,  in  muscular  dys- 
trophies, 932,  933;  in  myotonia,  1132; 
in  spasmodic  wryneck,  1053;  in  spastic 
paralysis  of  adults,  936. 

Hypnosis  in  treatment  of  hysteria,  1104. 

Hypochondriasis,  appendicular,  537;  dif- 
ferentiation of  neurasthenia  from,  1112; 
in  general  paralysis,  923;  in  mucous 
colitis,  551;  oxaluria  and,  689;  spasm 
of  oesophagus  in,  473. 

Hypoglossal  nerve,  lesions  of,  1054,  1055. 

Hypophosphites,  in  tuberculosis,  229. 

Hypophysis,  functions  of,  889;  glycosuria 
and,  428. 

Hypophysis  cerebri,  889. 

Hypopituitarism,  890. 

Hypoplasia  of  the  suprarenal  glands,  867, 
S68. 

Hypostatic  congestion  of  the  lungs,  634, 
635. 

Hypostatic  pneumonia,  94,  634. 

Hypothermia  in  typhoid  fever,  18. 

Hypothyroiilism  {see  Exophthalmic  goitre)  ; 
clinical  forms  of,  874-870;  definition  of, 
873;  history  of,  873,  874;  treatment  of, 
876,  877. 

Hypotonia  in  locomotor  ataxia,  916. 

Hystoria,  adductor  paralysis  in,  1050; 
Babinski's  theory  of,  1095;  Breuer- 
Freud  theory  of,  1096;  causing  constipa- 
tion, 545;  cough  in,  1100;  definition  of, 
1095;  diagnosis  of,  1103,  1104;  differ- 
entiation of  chorea  from,  1073;  differ- 
entiation of  epilepsy  from,  1084,  1085; 
iiifTerontiation  of  neurasthenia  from, 
1112;  differentiation  of  sclerosis  of 
brain  from,  953;  etiology  of,  1095-1097; 
excessive  hunger  in,  514;  gastric  hyper- 
ajsthesia  in,  513;   hsmatemesis  in,  507; 
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hemianopia  in,  1034;  hsmoptysis  in, 
1100;  in  lead  poisoning,  405;  in 
mucous  colitis,  551;  intestinal  obstruc- 
tion and,  542;  laryngeal  paralysis 
in,  1050;  morphia  habit  and,  401; 
muscular  spasm  in,  1056;  palpitation 
due  to,  770;  reeducation  in,  1105;  simu- 
lating appendicitis,  537;  spasm  of 
oesophagus  in,  473;  spasm  of  tongue  in, 
1055;  symptoms  of,  1097-1103;  trau- 
matic, 1116-1119;  treatment  of,  1104- 
1106;  trismus  in,  1040;  tympanites  in, 
1101 ;  visceral  neuralgias  in,  1092. 

Hysterical  amaurosis,  1030. 

Hysterical  anuria,  680. 

Hysterical  peritonitis,  603. 

Hysterical  polyuria,  differentiation  of  dia- 
betes insipidus  from,  441. 

Hysterical  purpura,  751. 

Hysterical  spastic  paraplegia,  940. 

Hystero-epilepsy,  1097. 

Hysterogenic  points,  1100. 

Hysterogenic  spots  in  hystero-epilepsy, 
1097. 


Ice  bath  in  heat  exhaustion,  392. 

Ice-cream,  poisoning  from,  409. 

Icterus  {see  Jaundice) ;  gravis,  557,  559- 
561;  hereditary,  557,  558;  in  rubella, 
349;  neonatorum,  557,  558;  syphiliticus 
praecox,  267. 

Icthyosis  lingualis,  460. 

Idiocy,  amaurotic  family,  939;  following 
hemiplegia  in  children,  1008. 

Heitis,  519. 

Ileo-colitis,  527,  528;  acute,  broncho- 
pneumonia secondary  to,  101. 

Ileus,  hysterical,  1101;  hystericus,  542; 
paralytic.  541. 

Imbecility,  cretinism  and,  874;  following 
hemiplegia  in  children,  1008;  in  con- 
genital hy<lrocephalu8,  1019;  in  tumors 
of  the  brain,  1011. 

Immunity,  to  cholera,  133;  to  tuberculo- 
sis, 157,  158,  159-161. 

Immunization  to  diphtheria,  70. 

Impetigo  contagiosa,  resembling  small-pox, 
324. 

Impotence,  in  acromegaly,  892 ;  in  diabetes, 
434;  in  Erb's  syphilitic  spinal  paral3rsis, 
939. 

Inanition,  chronic  secondary  anaemia  due 
to,  729. 

Incontinence  of  the  pylorus,  511. 

Incoordination,  cerebellar,  in  brain  abscess, 
1017;  due  to  lesion  of  vestibular  ner\o, 
1047;  in  chorea,  1069;  in  chronic  chorea. 


1077;  in  neurasthenia,  1110;  in  tumors 
of  brain,  1013;  muscular,  doe  to  lesion 
of  cerebellum,  974;  muscular,  in  ataxic 
paraplegia,  943;  muscular,  in  hereflitanr 
ataxia,  944;.  muscular,  in  locomotor 
ataxia,  916. 

Incubation  period  in  typhoid  fever,  14. 

ludicanuria,  691;   melanuria  io,  692. 

Indigestion,  acute  intestinal,  in  chiklm. 
526;  due  to  gall-stones,  570;  fool  breath 
and,  461;  in  cardiac  insufficicDey,  790; 
in  epilepsy,  1081. 

Indigo,  calculi  of,  718. 

Induration,  fibroid,  of  heart,  275;  of  skia 
in  scleroderma,  1126. 

Indurative  headache,  1130. 

Indurative  mediastino-pericarditis,  675, 767- 
769. 

Infantile  convulsions.      {See  ConvolsioBiw) 

Infantile  meningeal  hsemorrhage,  997. 

Infantile  spinal  paralysis,  940,  941. 

Infantilism,  angioplastic,  893;  BrianiMl 
type  of,  890,  893;  cachectic,  892,  893; 
cretinoid,  893;  definition  of.  892;  etiol- 
ogy of,  892;  Frolicb  type  of,  890,  893: 
bormonic  type  of,  893;  hjpopitoitarini 
and,  890;  hypoplasia  of  suprarraal 
bodies  in,  864;  idiopathic,  893;  intes- 
tinal, 893;  jaundice  and,  558;  Lorain 
type  of,  890, 893 ;  of  congenital  syphiltt. 
269;  pancreatico-intestinal,  893;  pro- 
geria, 893. 

Infants,  pneumonia  in,  92. 

Infarct,  hemorrhagic,  of  lung,  637;  is 
acute  endocarditis,  800;  in  bowels,  553. 
554;  in  kidney,  718;  in  liver,  562;  is 
spleen,  885;  septic,  787;  white,  786. 

Infarction,  fragmentation  in,  788;  of 
bowel,  553,  554;  renal,  haematuria  and. 
681. 

Infection  theory  of  pernicious  anssmia,  735. 

Infectious  cirrhosis  of  liver,  576. 

Inferior  occipital  nerve,  neuralgia  of,  1(^91. 

Infiltration,  purulent,  in  lobar  pneamonia. 
79. 

Infiltration  tubereuleuse,  189;   jamne,  167. 

Infiammation,  of  brain,  1014-1018;  of  coni 
peritonitis  and,  603;  of  salivarv  glanils, 
463,  464. 

Inflammatory  diarrhoea,  527,  528. 

Influenza,  angina  pectoris  following,  837: 
appendicitis  and,  532;  bacteriology  of. 
117;  brain  abscess  following,  1016: 
bronchiectasis  and,  625;  broncho-psni 
monia  secondary  to,  101,  102;  compliea 
tions  of,  118;  definition  of,  115;  diagno- 
sis of,  118;  differentiation  of  simp^ 
coryza  from,  383;  encephalitis  follow 
ing,  1015;  etiology  of,  116;  histoiy  of. 
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116;  laryngitis  in,  615;  leukaemia  and, 
746;  neurasthenia  following,  1107;  nos- 
tras, 116;  secondary  pneumonia  in,  93; 
suppurative  cholangitis  and,  565;  symp- 
toms of,  117;  treatment  of,  119;  types 
of,  117;  typhoid  fever  and,  32;  vera, 
116. 

Influenza  bacillus  in  bronchitis,  620;  in 
empyema,  660. 

Inhalation,  pneumonia,  94. 

Injury,  aneurism  due  to,  849;  appendicitis 
and,  532;  cancer  of  stomach  and,  489; 
delirium  tremens  and,  398,  399;  h»ma- 
temesis  following,  507;  hematuria  due 
to,  682;  of  head  and  spine,  dilatation  of 
stomach  following,  486;  parotitis  follow- 
ing, 463;  peptic  ulcer  following,  491; 
tetanus  and,  i43. 

Insane,  parosmia  in,  1028. 

Insanity,  delusional,  in  urspmia,  694;  dila- 
tation of  stomach   and,  487;    following 

•  mumps,  351;  ha^morrhagic  pachymenin- 
gitis and,  946,  947;  in  pulmonary  tu- 
berculosis, 205;  movable  kidney  and, 
677 ;  post- febrile,  in  small-pox,  322 ;  post- 
typhoid, 46;  relation  of  alcoholism  to, 
397. 

Insolation.     {See  Sunstroke.) 

Insomnia,  in  delirium  tremens,  399;  in 
dengue,  363;  in  pericarditis  with  effu- 
sion, 764;  morphia  habit  and,  401. 

Inspiratory  theory  of  hypertrophic  emphy- 
sema, 646. 

Insufficiency,  cardiac,  784;  cardiac,  due  to 
valve  lesions,  805;  of  pylorus,  511; 
pancreatic,  592,  593. 

Intention  tremor,  so-called,  in  multiple 
sclerosis  of  brain,  953. 

Intercostal  neuralgia,  1091. 

Interlobar  pleurisy,  663. 

Intermittent  albuminuria,  685. 

Intermittent   cerebrospinal   fever,   112. 

Intermittent  claudication,  846. 

Intermittent  fever,  248-252;  confusion  of 
abscess  of  liver  with,  585;  renal,  720. 

Intermittent  hydrarthrosis,  1143. 

Intermittent  hydronephrosis,  716. 

Internal  capsule,  hemiplegia  due  to  lesion 
of,  992;  lesions  of,  971,  972. 

Internal  carotid,  symptoms  of  blocking  of, 
1000. 

Internal  ear,  auditory  nerve,  lesions  in, 
1046. 

Internal  popliteal  nerve,  lesions  of,  10?t. 

Interstitial  emphysema,  650. 

Interstitial  neuritis,  1021. 

Interstitial  orchitis,   276. 

Intestinal  anthrax,  149,  150. 

Intestinal  distomiasis,  283. 


Intestinal  obstruction,  confusion  of  chole- 
cystitis and,  566 ;  diagnosis  of,  543,  544 ; 
dilatation  of  mesenteric  veins  in,  554; 
due  to  local  adhesive  peritonitis,  606; 
etiology  and  pathology  of,  538-542; 
symptoms,  of,  542,  543;  treatment  of 
544,  545;  tuberculous  peritonitis  and, 
180. 

Intestinal  sand,  553. 

Intestinal  worms,  convulsive  tic  due  to, 
1044. 

Intestines,  amyloid  degeneration  of,  in 
fibroid  phthisis,  202;  as  a  means  of  in- 
fection in  gcnito- urinary  tuberculosis, 
216;  diseases  of,  515-555;  haemorrhage 
from,  in  amoebiasis,  241;  in  actinomy- 
cosis, 232;  in  bacillary  dysentery,  127; 
in  cerebro-spinal  meningitis,  110;  in 
cholera  asiatica,  135;  in  chronic  ulcer- 
ative tuberculosis,  190;  in  Hodgkin's 
disease,  747;  in  malarial  cachexia,  248; 
in  pellagra,  412;  in  pulmonary  tubercu- 
losis, 204,  205;  in  typhoid  fever,  9-11, 
22,  23 ;  infarcts  in,  in  acute  endocarditis, 
800;  infections  of,  due  to  Bacillus  coli, 
48;  irritability  of,  following  dysentery, 
128;  kinks  of,  546;  lesions,  in,  in  ame- 
biasis, 239;  perforation  of,  in  amoebia- 
sis,  241;  stricture  of,  following  dysen- 
tery, 128;  tuberculosis  of,  212,  213. 

Intoxications,  acute  secondary  anaemia 
following,  728;  arterio-sclerosis  due  to, 
843;   chronic  secondary  anaemia  in,  730. 

Intracerebral  haemorrhage,  989. 

Intracranial  pressure,  983. 

Intravenous  injections  in  cholera  asiatica, 
138. 

Intubation  in  diphtheria,  71. 

Intussusception  causing  intestinal  obstruc- 
tion, 539,  540;  diagnosis  of,  544;  phleg- 
monous enteritis  in,  520;  purpura  con- 
fused with,  752. 

Invagination  {see  Intussusception),  intes- 
tinal catarrh  in,  517. 

Iodide  of  potassium  in  treatment  of  syph- 
ilis, 280,  281 ;  purpura  due  to,  751. 

Iridoplegia,  1036. 

Iritis,  complicating  gonococcus  infection, 
125;  gout  and,  423;  in  congenital  syph- 
ilis, 269;  in  influenza,  118;  in  small- 
pox, 322;  in  syphilis,  267. 

Iron,  in  treatment  of  cardiac  insufficiency, 
794;  in  treatment  of  chlorosis,  739,  740. 

"Irritable  eye**  in  neurasthenia,  1109. 

Irritable  heart,  771. 

"Irritable  humor''  in  neurasthenia,  1108. 

Irritable  testis,  1091. 

Irritable  weakness  in  cerebral  anaemia,  986. 
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Ischsmia  in  Raynaud's  disease,  1120. 

Itch  insect,  310,  311. 

Itching,  in  diabetes,  433,  434;  in  morphia 
habit,  401;  of  eyeballs  in  gout,  423;  of 
feet  in  gout,  423;  of  skin  in  chronic  in- 
terstitial nephritis,  708;  of  skin  in  urn- 
mia,  695. 

Ixodes  ricinus,  311. 

Izodiasis,  311. 


Jigger,  313. 

Joints,  affections  of,  hysterical,  i: 
fections    of,    with    bacillary    d} 
128;  changes  in,  in  goat,  420; 
of,  1134-1143;   in  gonococcus  in 
125;  in  rheumatic  fever,  373,  37 

Jumpers,  1076. 


•  I 


Jacksonian  epilepsy,  1080;  associated  with 
actinomycosis,  233;  diagnosis  of,  1084; 
due  to  lesions  of  cerebral  cortex,  969 ;  in 
general  paralysis,  924;  in  tuberculous 
meningitis,  173;  symptoms  of,  1084;  (see 
also  Epilepsy). 

Jaundice,  alcoholic,  887;  bradycardia  in, 
777;  catarrhal,  563,  564;  chronic,  hyper- 
trophic pulmonary  arthropathy  in,  1143; 
chronic  secondary  anaemia  and,  730 ;  defi- 
nition of,  555;  due  to  pancreatic  cancer, 
599;  following  malaria,  252;  gastralgia 
and,  514;  hsemohepatogenous,  557;  hsB- 
molytic,  557 ;  in  acute  endocarditis,  802 ; 
in  alcoholic  cirrhosis,  578;  in  biliary 
colic,  570,  571;  in  cancer  of  bile-pas- 
sages, 567;  in  cancer  of  liver,  588;  in 
chronic  catarrhal  angiocholitis,  565;  in 
chronic  pancreatitis,  596;  in  congenital 
obliteration  of  bile  ducts,  568;  in  con- 
gestion of  liver,  562;  in  diphtheria,  67; 
in  epidemic  ha^moglobinuria,  754;  in 
general  tuberculosis,  109;  in  hepatic  dis- 
tomiasis,  282;  in  hypertrophic  cirrhosis, 
580;  in  leukaemia,  743;  in  lobar  pneu- 
monia, 88,  91 ;  in  malaria,  253 ;  in  mitral 
incompetency,  819;  in  morbus  maculosus 
neonatorum,  755;  in  multilocular  echino- 
eoccus,  293,  294;  in  obstruction  of  com- 
mon duct,  572,  573;  in  pancreatic  cysts, 
598;  in  paroxysmal  ha^moglobinuria, 
683;  in  pneumonia,  91;  in  relapsing  fe- 
ver, 262;  in  splenic  ana?mia,  887;  in 
suppurative  angiocholitis,  565;  in  syph- 
ilis, 267;  in  syphilis  hsemorrhagica  neo- 
natorum, 754;  in  syphilis  of  liver,  273; 
in  typhoid  fever,  26;  in  yellow  fever, 
358,  359;  infectious,  384,  385;  intra- 
hepatic, 557;  malignant,  559-561;  mela- 
nuria  in,  691,  692;  obstructive,  555-557; 
pernicious  ansemia  resembling,  739; 
purpura  in,  751 ;  toxajmic  and  haemolytic, 
557. 

Jaw  in  actinomycosis,  232. 

Jejunal  peptic  ulcer,  493. 

Jejunitis,  519. 


Kahler's  disease,  686. 

Kakke.     (See  Beri-beri.) 

Kala-azar,  260,  261;  diflFerentia 
splenic  anemia  from.  888. 

Kamitachi  disease,  1103. 

Katayama  disease,  284. 

Keratitis,  associated  with  cerrica 
tis,  176;  in  cerebrospinal  fever, 
congenital  syphilis,  269 ;  in  measl 
in  small-pox,  322;  leprous,  153. 

Keratosis  in  arsenical  poisoning,  4^ 

Kernig's  sign,  in  acute  cerebi 
leptomeningitis,  950;  in  wlcvlU 
myelitis,  366;  in  cerebro-spina 
114;  in  tuberculous  meningitis,  1 

Kidneys,  amyloid  degeneration  < 
712;  changes  in,  in  Bright 's 
697,  698;  changes  in,  in  chronic 
tial  nephritis,  704,  705;  change 
chronic  parenchymatous  nephril 
703;  changes  in,  in  hydronepbro 
717;  changes  in,  in  perinephric 
725;  changes  in,  in  pyelitis,  71 
changes  in,  in  thermic  fever,  31 
cidia  in,  237;  cysts  of,  723-726; 
of,  676-726;  displacement  of,  54 
nococcus  of,  293;  glycosuria  ai 
432,  434;  in  acute  yellow  atropl 
in  appendicitis,  534;  in  mrterio-i 
844,  846;  in  cholera  asiatica, 
chronic  alcoholism,  398;  in  chr 
cerative  tuberculosis,  190;  in  dial 
sipidus,  440;  in  diphtheria,  62, 
erysipelas,  54;  in  gout,  420;  ii 
kin^s  disease,  747;  in  lobar  pn€ 
81;  in  malarial  cachexia,  248; 
loid  leukaemia,  742;  in  pemicio 
mia,  734;  in  pulmonary  tube 
205;  in  relapsing  fever,  262;  in 
447;  in  small-pox,  317;  in  typhoi 
12;  in  typhus  fever,  353;  in  yello 
359;  infarcts  in,  in  acute  endo 
800;  metastases  in,  in  cancer  c 
ach,  503;  syphilis  of,  276;  tub< 
of,  217-219;  tumors  of,  722,  723. 

Kink,  bowel,  540;  duodenal,  546; 
ileum,  540,  546;  of  sigmoid  flexu 
traction,  540. 
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fClefos-Loeffler  bacillus,  bacteria  associated 
withy  59 ;  in  non-membranous  angina  and 
healthy  throats,  59;  morphological  char- 
acters of,  58,  59 ;  occurrence  of,  58 ;  tox* 
ins  of,  59. 

Knee-jerk,  abolition  of,  in  complete  trans- 
verse lesions  of  spinal  cord,  955 ;  loss  of, 
in  locomotor  ataxia,  915,  917,  919. 

Koplik  sign,  in  measles,  347. 

Korsakoff's  psychosis,   397. 

Korsakoff's  syndrome,  1024. 

Kubisagari,  1048. 

Kyphosis  in  acromegaly,  892;  in  osteitis 
deformans,  1144. 


Labor,  hemiplegia  in  children  caused  dur- 
ing, 1006. 

"Laboratory  cholera,"  133. 

"Lacing"  liver,  591. 

Lactation,  prolonged,  chronic  secondary 
anaemia  in,  730. 

La  Grippe.     (See  Influenza.) 

Lamblia  intestinalis,  281. 

Lameness,  intermittent,  in  arterio-sclerosis, 
840. 

Laminectomy,  in  compression  myelitis,  962 ; 
in  tumors  of  spinal  cord,  904. 

Landouzy-D^jerine  type  of  muscular  dys- 
trophies, 933. 

I^ndry's  paralysis,  941,  942;  differentia- 
tion of  acute  diffuse  myelitis  from,  967. 

Langerhans,  islands  of,  428. 

Laparotomy  in  treatment  of  cirrhosis  of 
liver,  582. 

Lardaceous  degeneration  of  kidneys,  711, 
712. 

Lardaceous  liver,  590,  591. 

Large  white  kidney,  702. 

Larva  migrans,  314. 

Larval  pneumonia,  93. 

Laryngeal  crises  in  locomotor  ataxia,  917. 

Lar3mgeal  diphtheria,  65,  66 ;  treatment  of, 
71. 

Laryngismus,  differentiation  of  acute  lar- 
yngitis from,  615;  striduhus,  617,  618, 
1050;  stridulus,  rickets  and,  445. 

liaryngitis,  acute  catarrhal,  614,  615; 
acute  (Bdema  of  glottis  following,  616; 
chronic,  615,  616;  complicating  small- 
pox, 321,  323;  in  measles,  346;  OMlcma- 
tous,  616;  spasmodic,  617,  618;  syphi- 
litic, 619,  620;   tuberculous,  618,  619. 

Larynx,  complications  in,  in  leprosy,  153; 
diphtheritis  of,  in  typhoid  fever,  13; 
diseases  of,  614-620;  in  chronic  ulcera- 


tive tuberculosis,  191;  in  erysipelas,  55; 
in  hydrophobia,  369,  370;  in  pulmonary 
tuberculosis,  202,  203;  in  small-pox,  317; 
in  typhoid  fever,  26 ;  cedcma  of,  in  angio- 
neurotic cedema,  1124;  paralysis  of,  in 
paralysis  of  hypoglossal  nerve,  1055; 
symptoms  in,  in  chronic  ulcerative  tu- 
berculosis, 191;  ulceration  of,  in  typhoid 
fever,  12,  13. 

lias^gue's  sign,  1062. 

Latah,  1076. 

'  *  Latent  diphtheria, ' '  64. 

Lsthyrism,  410. 

Lavage,  in  cancer  of  stomach,  505;  in 
chronic  gastritis,  484;  in  diarrhoea,  529; 
in  dilatation  of  stomach,  489;  in  gastric 
superseeretion,  515;  in  peptic  ulcer,  496; 
in  pyloric  stenosis,  506. 

"Lazy  disease,"  303. 

licad,  neuritis  from,  1024;  sclerosis  of  the 
brain  due  to,  951. 

Lead  palsy,  404,  405. 

Lead  poisoning,  albuminuria  in,  685;  amy- 
loid degeneration  of  kidneys  in,  711; 
anuria  in,  680 ;  arterio-sclerosis  and,  843 ; 
chronic  secondary  anaemia  in,  730;  epi- 
lepsy due  to,  1081;  etiology  of,  402,  403; 
homatoporphyrin  in  urine  in,  693;  mor- 
bid anatomy  of,  403;  neuralgia  and, 
1090;  optic  neuritis  in,  1030;  paralysis 
in,  1059;  prognosis  of,  405,  406;  re- 
tinitis in,  1030;  symptoms  of,  403-405; 
toxic  amaurosis  in,  1030;  treatment  of, 
406. 

Legs,  persistent  hereditary  oedema  of,  1124. 

Leishmania  donovani,  260;  infantum,  260; 
tropica,  261. 

licishmaniasis,  260,  261. 

Leontiasis  ossea,  1145. 

Lepra  alba,  153;  mutilans,  153. 

Leprosy,  anaesthetic,  differentiation  of 
syringomyelia  from,  965;  clinical  forms 
of,  153,  154;  definition  of,  151;  diagno- 
sis of,  154;  etiology  of,  152,  153;  geo- 
graphical distribution  of,  151;  history 
of,  151;  morbid  anatomy  of,  153;  treat- 
ment of,  154;  septomeningitis,  acute 
cerebral,  etiology  of,  948,  949;  morbid 
anatomy  of,  949;  symptoms  of,  949,  950; 
treatment  of,  950,  951;  septomeningitis, 
chronic,  951. 

liCptus  autumnalis,  311. 

Leucocytosis,  absence  of,  in  measles,  346; 
in  acute  Horo-fibrinous  pleurisy,  659;  in 
amopbiasis,  242;  in  appendicitis,  534;  in 
cerebrospinal  fever,  112;  in  diabetic 
coma,  433;  in  <liphtheria,  64;  in  empy- 
ema, 660;  in  general  tuberculosis,  170; 
in  gout,  421;  in  hyi)ertrophic  cirrhosis. 
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581;   in   intestinal  obstruction,   542;    in  Little 

lobar  pneumonia,  87,  88,  97;  in  myeloid  infi 

leuluemia,  743;   in  relapsing  fever,  262;  Liver, 

in  rickets,  445;  in  scarlet  fever,  336;  in  241 

small-pox,    321;    in   suppurative   cholan-  128 

gitis,  565 ;  in  trichiniasis,  299 ;  in  typhus  blo< 

fever,  355;  in  whooping  cough,  122.  gen 

Leucoderma  in  scleroderma,  1120.  cha 

Leucokcratosis  mucosffi  oris,  460.  due 

Leuconychia  in  neuritis  from  arsenic,  1024.  391 

Leuchorrhoea,  pyuria  in,  688.  sis 

Leukaemia,   albuminuria  in,  685;    amyloid  556 

degeneration   of  kidneys  in,   711;    asso-  ous 

elation  of  other  diseases  with,  746;  cere-  dis] 

bral  haemorrhage  in,  988;   definition  of,  pla< 

741;  diagnosis  of,  745,  746;  differentia-  pla« 

tion   of   Hodgkin's   disease   from,   749;  ten) 

dilatation  of  heart  in,  784;  enlargement  825 

of  liver  in,  591;  hsematuria  in,  681;  his-  chii 

tory    of,    741,    lymphoid,    744;     mixed,  chil 

atypical,    745;     phosphaturia    in,    691;  mia 

prognosis  of,  746 ;  terminal  infections  in,  tida 

53;  treatment  of,  746;  varieties  of,  741-  398 

745.  in 

Leukana^mia,  745.  cen 

Leukoplakia  buccalis,  460,  461.  237 

Leyden's    crystals,    in    asthma,    630;    in  63; 

fibrinous  bronchitis,  632.  kin 

Lice,  in   transmission   of  relapsing  fever,  dic< 

262.  mal 

Lichen  in  hypertrophic  cirrhosis,  581;    in  in  ] 

obstructive  jaundice,  556.  in  t 

Lightning  pains  of  locomotor  ataxia,  915,  in 

917,  919.  358 

IjinesB  albican! es  in  ascites,   609.  ach 

Lineas  atrophica?  in  typhoid  fever,  19.  240 

Lingual  thyroid,  821.  294 

Liuguatula  rhinaria,  310;  serrata,  310.  atn 

Linitis  plastica,  486.  in 

Lipaciduria,  693.  syp 

Lil-flpmia  in  diabetes,  433.  215 

I  lipoma,     causing     intestinal     obstruction,  Liver, 

540,  541;    of  kidney,   722;   of  meiliasti-  cier 

num,  675;  of  spinal  cord,  963;  of  stom-  in  j 

ach,  505.  icte 

Lipomatoses,  452,  453.  sup 

Lipomatosis,    hypertrophic,    934;     nodular  stoi 

circumscribed,  453:  of  neck,  diffuse  sym-  Liver 

metrical,  453.  due 

Lipomatous  neuritis,  1021.  Lobar 

Lipothymia,  602.  76, 

Lips,  paralysis  of,  in  bulbar  paralysis,  931 ;  plic 

tuberculosis  of,  211.  diaj 

Lipuria,  433,  693.  Iroi 

Lithaemia,  oxaluria  and,  690.  oloj 

Lithsemic  neurasthenia,  1111.  nit^ 

Litha?mic  state,  422.  79; 

Lithuria,  688,  689.  orgj 

Lit  ten  phenomenon,  199.  79, 
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with,  184,  185;  prognosis  of,  96,  97; 
prophylaxis  of,  98;  relapse  in,  91,  92; 
symptoms  of,  81-89;  treatment  of,  98- 
101. 

Lobestein's  disease,  1146. 

Lobstein's  cancer,  723. 

Lobular  pneumonia.  (See  Broncho-pneu- 
monia.) 

Local  adhesive  peritonitis,  606. 

Local  infections,  due  to  Bacillus  coli,  47; 
with  development  of  toxins,  48,  49. 

Local  pneumococcic  infections,  108. 

Ix>cal  pneumonic   affections,   108. 

Local  pyogenic  infections,  48,  49. 

Localization  of  functions  in  segments  of 
spinal  cord,  898-900. 

Lock-jaw,  1040  (see  Tetanus). 

Locomotor  ataxia,  268;  aneurism  in,  918; 
eytodiagnosis  in,  925;  definition  of,  913; 
diagnosis  of,  919,  920;  differentiation  of 
gastric  crisis  of,  from  gastralgia,  513; 
differentiation  of  neuritis  from,  1U26; 
disturbance  of  pneumogastric  nerve 
causing  gastric  crises  in,  1051 ;  etiology 
of,  913;  gastric  crises  in,  477;  gastric 
supersecretion  and,  512;  laryngeal  spasm 
in,  1050,  1051;  loss  of  sense  of  smell  in, 
1028;  morbid  anatomy  and  pathology  of, 
913-915;  neuritis  in,  914;  ophthalmople- 
gia externa  in,  1038;  optic  atrophy  in, 
1031;  prognosis  of,  920;  purpura  in, 
751;  root  fibres  in,  914;  symptoms  of, 
915-919;  treatment  of,  920,  921;  vomit- 
ing in,  511. 

Long  thoracic  nerve,  lesions  of,  1058. 

Lorain  type  of  infantilism,  893. 

Lordosis  in  progressive  central  muscular 
atrophy,  929. 

Lucilia  macellaria,  313. 

Ludwig*s  angina,  466. 

liwes  venerea.     (Sec  Syphilis.) 

Lumbago,  1129,  1130;  confusion  of  sciatica 
and,  1062;  in  compression  of  spinal 
cord,  961. 

Lumbar  neuralgia,   1091. 

Lumbar  plexus,  lesions  of,  1060;  neuralgia 
of  ner\'es  of,  1091. 

Lumbar  puncture,  in  acute  cerebro-spinal 
pachymeningitis,  950;  in  acute  polio- 
myelitis, 367,  368;  in  cerebro-spinal  fe- 
ver, 114,  115;  in  diagnosis  of  tubercu- 
lous meyingitis,  174;  in  haemorrhage 
into  spinal  membranes,  958;  lesion  of 
conus  medullaris  following,  962. 

Lumbo-sacral  articulation,  lesions  of,  1061. 

Lungs,  actinomycosis  of,  233;  complica- 
tions in,  in  rheumatic  fever,  376;  con- 
gestion of,  in  typhus  fever,  355;  dis- 
eases of,  633-654;  eehinococcuB  of»  292, 


293;  in  diabetes,  431,  434;  in  diphtheria, 
62;  in  erysipelas,  54;  in  lobar  pneu- 
monia, 79;  in  scurvy,  448;  in  thermic 
fever,  391;  in  typhoid  fever,  13;  in  ty- 
phus fever,  353 ;  infarcts  in,  in  acute  en- 
docarditis, 800;  involvement  of,  in  can- 
cer of  stomach,  503;  lesions  in,  in  amoe- 
biasis,  240;  syphilis  of,  272,  273. 

Lung  fever.     (See  Lobar  pneumonia.) 

Lupinosis,  410. 

Lupus,  pharyngeal  ulcers  and,  466. 

Lymph  glands,  cervical,  in  cancer  of 
oesophagus,  475;  enlarged,  and  aisopha- 
geal  stricture,  474;  enlargement  of,  in 
Hodgkin*s  disease,  747,  748;  in  acute 
pharyngitis,  465;  in  dengue,  363;  in 
glandular  disease,  386;  in  measles,  344, 
in  pernicious  anaemia,  734;  involve- 
ment of,  in  cancer  of  stomach,  503;  of 
leck,  in  glanders.  146;  swelling  of,  in 
lymphoid  leukaemia,  745. 

Lymph  nodes  in  ha^mochromatosis,  454. 

Lymphadenia  ossium,  749. 

Lymphadenitis,  672;  generalized  tubercu- 
lous, 175,  176;  in  scarlet  fever,  334,339; 
suppurative,  672,  673. 

Lymphadenoma,  generalized,  747;  of  kitl- 
ney,  722. 

Lymphatic  constitution,  869. 

Lyni[)hatism,  adenoids  and,  468,  471  (see 
Status  thymicolymphaticus). 

Lymphocytosis  in  lympbatism,  870;  in 
spinal  fluid  in  tabes  and  general  paraly- 
sis, 925. 

Lymphoid  leukaemia,  blood  changes  in,  745 ; 
symptoms  of,  744,  745. 

liymphoma  of  pancreas,  599. 

Lympho-sarcoiiia,  difl'erentiation  of  lltMlg- 
kin's  (lisi*ase  from,  750. 

Lyssa.      (Sec   Hydrophobia.) 

Lyssophobia,  371. 


M 


McBuruey  's  temlcr  point,  534,  537. 
Macula',  cerulea»,  312;  cerulea;,  in  typhoid 

fever,    19;    in    anaesthetic    leprosy,    153, 

154. 
Macular  leprosy,   153. 
Macular  syphilide,  266. 
Madura  disease,  236. 
Main  rn  ifriffr,  929;  in  spinal  hsemorrhagic 

pachymeningitis,  948. 
Maize,  p<>llagra  and,  411,  413. 
Mai  de  cadcras,  258. 
Mai  dc  la  rosa^  411. 
Maiadie  de  Hanoi,  580. 
Maladie  dc  Hodgson,  849. 
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iaJarin,  acute  Briglil's  OiiM?aae  in,  697; 
Mtito  hroni4iitis  mn\,  620;  Eilbumitiuriii 
in,  685;  bacillary  dyBenteiy  and,  128; 
cafArrlial  jaundice  in^  563;  chronic  pa- 
Penehymatoos  Dephritis  due  to,  702; 
cbronic  sccondnry  anaemia  in,  729;  com- 
pHcating  amcebiasis,  241;  confusion  of, 
with  abacess  of  liver,  584;  confusion  of, 
with  flf^ptii'o  pyiPTiiia,  r»2 ;  difFt*ri;*nfiation 
of  acute  t!ndocarditi»  from,  KOiV;  endcnijc 
indox  of,  255;^  hHintij^bdjinuria  *hu>  to, 
683;  hpr{K.*s  a^oster  in,  926;  infantilism, 
81*2;  jauudico  in,  557;  pneumonia  asso- 
ciated with,  9'1,  94;  prophyJaxis  of,  255; 
pyelitis  resembling,  7H;  retinitis  in, 
1029,  1030;  splwu  rato  in,  255;  splenic 
anaemia  and,  88(5;  typhoid  ftiver  and,  32, 

Malarial  cachexia,  254, 

Malaria]  fever »  clinical  forms  of,  248-254; 
i^ompl illations  of,  254;  confusion  of,  with 
typhoid  fever,  37;  definition  of,  243; 
diagnosis  of,  255;  differen  tint  ion  of  yel- 
low fever  from,  360;  etiology  of,  244- 
247;  geographical  distribution  of,  243; 
haemoglobin uria  in,  254;  morbid  anut- 
omy  of,  247,  248;   [M^rnicious,  253;   pro- 

L     phyluxis    of,    255-257;    relapse    1%    254, 

■     255;  treatment,  of,  257,  258. 

Malarial  hienioglebinuria,  254. 

Alularial  Hymptoma  in  chronic  ulcerative 
tLibereiiloflig,  191, 

Malformation,  of  heart,  congenital  aortic 
incompetency  due  to,  808,  809;  of  kid- 
ney, 676. 

Malignant  anthrax  nptlema,  149. 

Malignant  cerebrospiaal  meningitiB,  110, 
IIL 

Malignant  jaundice,  559  561, 

Malignant  purpuric  fever,  108  (sec  Cere- 
bro -spi n al  fever  ) . 

Malignant  pustule,  T49. 

Mallein  for  diagnosing  glanders,  147. 

Malnutrition,  pyelitis  and,  712. 

Malta  fever,  definition  of,  130;  distribu- 
tion of,  130;  etiology  of,  130,  131;  mi- 
croeoceus  meli^'enaiii  in,  131;  symptonis 
of,  131,  132;  treatment  of,  132. 

Mammary  gland,  hypertrophy  of,  in  pul- 
monary tuberculosis,  205;  tuberculosia 
of,  220,  22L 

^ranimitis,  205. 

Mania  a  potu,  398,  399. 

Mania,  acute,  in  exophthalmie  goitre,  879; 
bradycardia  in,  777;  in  acute  chorea, 
1070,  1071;  in  hydrophobia,  370;  iu 
meanles,  347;  in  lobar  pneumonia,  89;  in 
mumps,  3.j1;  in  pellagra,  412:  in  pro- 
gressive central  muscular  atrophy,  930; 


in  scarlet  tewef^  Hf}   in  onnftlAf 

post  epileptic,  1083* 
ATaraatic  thrombus,  1005. 
Marasmus  in  amaurotic  family  idioer,  999. 
Marie 'a  Byndronie,  1143,  1144, 
Marriage,  epilepsy  aof],  10S5 ;  syphiiii  aA>t, 

281;   tuberculosis  anxl.  222. 

Massage^  in  arthritis  tleformana,   Utiti 

gonococeus  infection,    125;    tu 

of  constipation,  547,  54at;   la  tfi 

of  hysteria,  1105, 

Massive  pneumonia,  92. 

Mastitis,   adoleaeeutiiin],   in   pabponaiy 

benmlosid,   205;    chronic,   foU<yiriag 

atipution,   546;    in    muinps,   J51;   Is 

phoid  fe\^er,  31. 

Mastoiditis  in  cerebro-spina!   t^r^^  113 

Masturbation,  epilepsy  ilue  to,  lOdL 

Measles,   abortive,    346;     acute   broii^k 

and,    620,   621;    Bciit**   myelitis   du» 

966;     attenuated,     346;      brcmeb^-f 

monta    secondary     ta»     10 1«     lOt,    14 

complieationa  of,  346,  347;  cancmiR  oHt 

following,   459;    coocurre^tit   with  »«H<'t 

fever,  339,  340;  <1iagnt«sis  of,  317:  ffefi 

nition   of,    343;    cHfferenttjilioii   iff  \im 

pura  bffimorrbagicii   from,   754;  «lii{ci%« 

tiatiou  of  rubella  from,  34SI;  diffeivsti 

ation  of  scarlet  fever  fram,  340;  diffrr 

entiatioa    of    simple   coryzA   from,  ^^; 

(lififerentiation   of   small ^ptuc   £fOB,  3£1; 

diphtheroid    inflammation   in,  CO;  «|M 

ogj  of,  343,  344;   ha?iniit<omQftii  Ut  Ml 

history  of,  343 ;   in  ulcerative  stQBitiia&. 

457;     infantile     convulsioiis     pn«afiig, 

1078;   malignant  or  black,  M^i  nnrM 

anatomy  of,  244 ;   preilUpo&ing  ta  tabrf 

culosis,  159;   prognosis  of,  347;  ^t^9^ 

laxis  of,  347,  .348;  pulmonale  tttbtfotl^^ 

sis    and,    209;    purpuric    mall   la»  751; 

symptoms    of,    344-346;    tbjmUiCii  1^ 

871;     treatment     of,     34K;     isWivilMi 

adenitis  and,   175;    tubercuJ<fii»  hfuftc^ 

pneumonia  and,   186;   typboid  Icier  J 

32.  '  " 

Meat  (loisontng,  408,  409. 

Mechanieal  congestiou  nf  lungs. 

Median  nerve,  lesions  of,  1059, 

Mediastinal  glands,  involTemeot  uf,  ift  ar 

cinema  of  lung,  6.54. 
Meilia^tinitis,  |:»erihepatitia  «id»  5tL 
Mediastiuopericardttis,  indttimlirVf  T^-SH^ 
Mediastintim,  affect  ions  of«  SiS^S. 
Mediocanellata,  285. 
Mediterranean   fever.      (See  MaitA  f*rff.| 
Medulla,  hemiplegia  due  to  Immt^nhMfn 

993,  995. 
MiHhdlary  ejirctnoiua  of  tlM  stun 
Hegalo-cephaly^  1145, 
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Ijfegalogastria,  487. 

Mel»na,  in  purpura,  752;  in  Bmall-poz, 
320;  in  splenic  ansBmia,  887;  neonato- 
runiy  755. 

Melancholia,  bradycardia  in,  777;  follow- 
ing traumatic  neuroses,  1118;  in  acute 
eborea,  1071;  in  cardiac  insufficiency, 
790;  in  chronic  gastritis,  481;  in  ergot- 
ism, 410;  in  general  paralysis,  923;  in 
locomotor  ataxia,  918;  in  mucous  colitis, 
551;  in  obstructive  jaundice,  556;  in 
pericarditis,  764;  in  scarlet  fever,  339; 
in  simple  traumatic  neurasthenia,  1116; 
in  uraemia,  694. 

Melano-sarcoma  of  liver,  588. 

Melanuria,  691,  692;  in  melano-sarcoma  of 
liver,  589. 

Melituria,  433. 

Membrane,  in  diphtheria,  61,  62;  in  phar- 
yngeal diphtheria,  63. 

Membranous  colitis,  528. 

Membranous  croup,  65,  66. 

Membranous  enteritis,  551. 

Membranous  gastritis,  479. 

Membranous  laryngitis,  differentiation  of 
acute  laryngitis  from,  615. 

Membranous  rhinitis,  64,  65. 

Memory,  defective,  in  myxoxlema,  875;  in 
progressive  central  muscular  atrophy, 
930. 

M^nidre*s  disease,  diagnosis  of,  1047, 
1048;  prognosis  of,  1048;  symptoms  of, 
1047. 

Meningeal  form  of  acute  miliary  tuberculo- 
sis, 171;  diagnosis  of,  173,  174;  morbid 
anatomy  of,  171,  172;  symptoms  of,  172, 
173. 

Meningeal  haemorrhage,  989 ;  infantile,  997. 

Meninges,  affections  of,  946-957. 

Meningism,  951. 

Meningitic  form  of  acute  polio-myelitis, 
366. 

Meningitis,  abscess  of  brain  and,  1015; 
acute.  Bacillus  coli  in,  48;  acute  suppu- 
rative, in  acute  endocarditis,  800;  al- 
buminuria in,  685;  as  a  terminal  infec- 
tion, .'53;  basilar,  170-174;  basilar,  in 
pulmonary  tuberculosis,  205;  cerebro- 
spinal, 108;  cerebro- spinal,  in  pulmonary 
tuberculosis,  205;  complicating  erysip- 
elas, 55 ;  delirium  tremens  confused  with, 
399;  differentiation  of  acute  gastritis 
from,  477;  differentiation  of  uraemia 
from,  696;  due  to  glanders  infection, 
147;  following  scarlet  fever,  339;  gum- 
matous cerebral,  1009;  gummous,  270;  in 
cerebrospinal  fever,  113,  114;  in  cerebro- 
spinal fever,  encephalitis  and,  1015;  in 
gouty  422,  423;  in  influenza,  118;  in  lobar 


pneumonia,  81,  90,  97;  in  measles,  347; 
in  mumps,  351;  in  oidiomycosis,  235;  in 
rheumatic  fever,  376;  in  typhoid  fever, 
13;  in  typhus  fever,  355;  infantile  con- 
vulsions in,  1078;  Jacksonian  epilepsy 
<lue  to,  1084;  loss  of  sense  of  smell  in, 
1028;  meningococcus,  108;  muscular 
spasm  in,  1036;  optic  neuritis  in,  1030; 
pneumonia  and,  98;  serosa,  951;  serous, 
1018,  1019;  terminal,  in  urajmia,  695; 
tuberculous,  170-174;  tuberculous,  differ- 
entiation of  broncho-pneumonia  from, 
106. 

Meningoencephalitis,  172;  chronic,  214; 
fetal,  birth  palsies  due  to,  937. 

Meningo-myelitis,  spastic  paralysis  second- 
ary to,  939. 

Menopause,  arthritis  deformans  at,  1140; 
gastralgia  at,  513;  general  progressive 
arthritis  deformans  at,  1139;  tachycar- 
dia at,  776. 

Menstnial  disturbances,  chlorosis  and,  730, 
733. 

Menstruation,  congestion  of  thyroid  gland 
and,  870;  constipation  and,  546;  in  neu- 
rasthenia, 111  J;  palpitation  during,  770; 
ptyalism  during,  462. 

Mental  development,  adenoids  and,  470. 

Meralgia  paresthetica,  1060. 

Mercurial  stomatitis,  459,  460. 

Mercury  in  treatment  of  syphilis,  278,  279, 
280;  neuritis  due  to,  1024;  ptyalism 
and,  463;  purpura  due  to,  751. 

Mercury  poisoning,  albuminuria  in,  685; 
chronic  secondary  anaemia  in,  730. 

Merycismus,  511. 

Mesaortitis,  aneurism  and,  848;  aneurism 
of  sinuses  of  Valsalva  and,  851. 

Mesenteric  glands,  enlargement  of,  due  to 
Trichina  spiralis,  297;  in  rickets,  443; 
in  typhoid  fever,  12;  in  tuberculous  peri- 
tonitis, 181. 

Mesenteric  veins,  diseases  of,  554. 

Mehcnteric  vessels,  embolism  and  thrombo- 
sis of,  552,  553. 

Mesentery,  affections  of,  553-555;  cysts  of, 
554,  555. 

Mesogonimus  heterophyes,  283. 

Metabolism,   diseases  of,   417. 

Metastatic  abscesses,  51 ;  of  lung,  652,  653. 

^Fetastasis  in  cancer  of  stomach,  500. 

Meta-8yi)hilitic   affections,   268. 

Metatarsalgia,   1092. 

Mrteorisni,  hypostatic  congestion  of  lungs 
in,  6.H4;  in  lobar  pneumonia,  88,  91;  in 
typhoid  fever,  23. 

Metluemoglobina*mia,   758,  759. 

Metritis  following  gonococcus  infection, 
123. 
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MetrorThagia  in  small  pox,  320* 

jMicrococcus  e^itarrliiilk,  382;  in  acute 
bronchitia^  620;  in  pulmonary  tuberculo- 
sis, 208,  209. 

Micrm'ocfus  ponorrheep,  123. 

MierociK"€im  laiicenlatuwt  >n  chrouic  ulcer- 
ative tuberculoais,  190;  in  broncho-piieu' 
munia,  104 ;  in  diphtheria,  59 ;  in  pul- 
monary tuberculosis,  208,  209;  septicaB- 
mia  due  to,  50;  8<?ptieo-pyffimia  due  to, 
nl. 

Miffococciis  melitensis,  131. 

Mierneoccns  rhiHiitiaHcus,   373. 

Micrococrciis  the<^alis,  941. 

MicrO'OrgaDisms  aud  gallstones,  568,  569. 

Micturition  in  renal  colic,  720. 

Middle  cerebral  iirtery,  symptoms  of  block- 
ing of,   lOOL 

Mid  die -car  disf'ase,  acute  cerebro -spinal 
lepfomcniD^itia  in.  949;  in  sejjrlet  fever, 
339;   mcningism  in,  950. 

Migraine,  tlefiriitiun  of,  10R7;  etiology  of, 
1087,  1088;  hetiiianopia  in,  1034;  in  gout, 
423;  ophthalnitiplegjc,  1(189;  s^^mptoms 
of,  108H,  1089;  treatment  of,  1089. 

Migratory  neuritis,  1022. 

Migratory  pneumonia,  92, 

Mikulicz's  diftcaee,  464;  mucous  glands  in, 
462. 

Miliary  aneurisms,  cerebral  lucmorrLiagG 
due  to,  9fiK,  989, 

Miliary  fevfjr,  386,  387. 

Miliary  sclerosis  of  brain,  952. 

Miliary  tubercle  of  pancreas,  .599, 

Miliary  tuberculosis,  uncmia  simulating, 
696. 

Milk,  dipbtheria  infection  and,  58;  in 
trauHmiKsioD  of  fw'arlet  fever^  334;  in 
trauBmissiou  of  tuljerculo»i]a,  157,  164, 
165. 

Milk  diet  in  clironic  gastritis,  482,  483. 

Milk  poisoning.  409. 

Milk  sic kflf-^s,  385. 

Miller's  asthma,  869. 

Milroy  'a  disease,  1 1 24. 

Mimie  apasm^  1(»44, 

Mind'blindnesSp  981;  due  to  lesion  of  an- 
gular ^Tus,  1032j  1033 ;  in  tumoni  of 
brain,  1011,  1012. 

Mind-deafness,  980,  981. 

Mineral  waters  for  gout,  425. 

iriscarriage  due  to  k*ad  poisoning,  403. 

Mitral  disease,  chronic  cardiac  insufficiency 
in,  786. 

Mitral  inconipcfciu'c,  cardiat*  hypertrophy 
in,  781;  diagnosis  of^  820;  etiokigy  l^f, 
817;  morbid  anatomy  of,  817,  818;  prog- 
nosis of,  828;  symptoms  of,  818  820. 

Mitral    insufficiency,    cardiac    hy|>ertrophy 


in,  781;  dilatation  of  lieart  iii»| 
nortic  stenosis,  816. 

Mitral    stenosis,    cardiac    flutter 
775;   cardiac  hypertrophy  in, 
tation  of  heart  in,  784;  etiology  1 
821 ;  morbid  anatomy  of,  821,  i6£2;  f 
nosis  of,  828 ;  sclerosis  of  veins  im, 
symptoms  of,  822-824. 

Mixed  leuktT^mia,  745. 

Modit^cation  of  milk  in  diarrhaa  of 
ilreu.  530,  531. 

Monophobia,  1109. 

Monoplegia,  910;   due   to   bin 

ivrioT  cerebral  artery,  1001;  4tt 
lesions  of  motor  cortex,  949;  lie 
1041;  hysterical,  1098;  iti  artvfki 
rosis,  845,  846;  in  chronic  Bright  *| 
ease,  695,  696;  in  tubercnlous  m 
gitis,  173;  in  tumors  of  brain,  i 

Morbilli.     (See  MeaBlcs.) 

Morbilli  sine  morbillis,  346, 

**  Morbus  c'ieruleuR. ' '  834. 

Morbus  *-*oXM?  senilis^  1137;  t'mil 
maculosiis,  753;  maculosus  nn 
754 ,  755, 

Morphia,  in  cardiac  insulfi^ieciej. 

Morphia  habit,  400;  symptotns 
treatment  of,  401,  402. 

Morphia   pi»ts<iinng,    hypostaiie 
of  tt^e  tuugH  in,  634. 

Morphinism,  400402. 

Morpbiuomauia,  4f>0-402. 

Mo rv all's  dtReaae^  965. 

Mosquito,   eradication   of,    256; 
mission  of  dengue,  362;  in 
of  malaria,  244-247;    in   tr 
malaria,   prophylactic    tneasure* 
tion    to,   255,    256;     in    tr 
yellow  fever,  3.56.  :i57,  358;  rUm  W 
filariasis,  305,  306. 

Motor  aphasia,  l»Hl,  982. 

Motor  rortex,  hetniplcgisi  duo  to  I 
992. 

Motor  insuHiciency  of  slomacli,  51 

Motor  ner\*e8  of  eyeball,  aff« 
1035  1039. 

Motor  listen),  895-903. 

Mountain  sickness,  395. 

Mouth,  e^re  of,  462;  diaeaaet 
in  small-pox,  319;  in  sprQc^  519 

Mouth  breathing,  468-471. 

Movable   kidney,    676,    677;    cy»t   i»l 
mesentery  confused  %irith,  .555;  disc 
of,  678;  hydro nepbrt>sis  in,  716^  713 
enteroptosis,    549;     symptoma    of, 
678;  treatment  of,  678, 

Movable  liver,  592, 

Movable  spleen,  884, 

Mucoua  colic,  551. 
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Mucous  colitis,  551,  552;  confusion  of, 
with  appendicitis,  537. 

Mucous  glands,  affections  of,  462. 

Mucous  patches  in  syphilis,  267. 

Muguet,  458. 

Multiple  neuritis,  differentiation  of  acute 
myelitis  from,  967;  differentiation  of 
Landry  *8  paralysis  from,  942;  differen- 
tiation of  radial  paralysis  from,  1059. 

Multiple  sclerosis,  definition  of,  952;  diag- 
nosis of,  953;  etiology  of,  952;  morbid 
anatomy  of,  952,  953 ;  prognosis  of,  954 ; 
symptoms  of,  953 ;  treatment  of.  954. 

Mumps,  thyroiditis  in,  871.    ^ifi^ 

Murmur,  brain,  1046;  cardiac,  m  <mronic 
interstitial  pneumonia,  642;  heart  (see 
Heart  murmur) ;  respiratory,  in  diagno- 
sis of  pulmonary  tuberculosis,  207. 

Muscarine,  hemoglobinuria  due  to,  683. 

Muscles,  diseases  of,  1128-1134;  effects  of 
arsenical  poisoning  on,  407;  in  beri- 
beri, 416;  in  typhoid  fever,  14,  29,  31; 
in  typhus  fever,  353. 

Muscular  incompetency,  817,  818. 

Muaculo-spiral  paralysis,  1059. 

Mussel  poisoning,  409. 

Mutism  in  acute  chorea,  1070. 

Myalgia,  definition  of,  1129;  etiology  of, 
1129;  pathology  of,  1129,  1130;  symp- 
toms of,  1130,  1131;  treatment  of,  1131. 

Myasthenia  gravis,  1133. 

Myatonia,  1133. 

Mycetoma,  236. 

Mycosis,  231;  intes^inalis,  149. 

Mycotic  aneurism,  848. 

Mycotic  gastritis,  479. 

Myelitis,  acute,  etiology  of,  965,  966; 
acute,  morbid  anatomy  of,  966;  acute, 
symptoms  of,  966-968;  acute,  treatment 
of,  96;  chronic  transverse,  differentia- 
tion of  tumor  of  the  spinal  cord  from, 
964;  compression  («ee  Compression  of 
spinal  cord) ;  due  to  localized  neuritis, 
1022;  in  syphilis  of  the  brain,  271 ;  spas- 
tic paralysis  secondary  to,  939,  940. 

Myeloid  leukaemia,  blood  changes  in,  743, 
744;  etiology  of,  741;  morbid  anatomy 
of,  741,  742;  symptoms  of,  742,  743. 

Myelomata,  686. 

Myelopathic  albumosuria,  686. 

Myiasis,  313-315. 

Myiosis.     {&ee  Myiasis.) 

Myocarditis,  acute  interstitial,  787;  aneu- 
rism of  the  heart  due  to,  830;  chronic 
endocarditis  and,  805;  complicating  in- 
fluenza, 118;  complicating  snialljwx, 
322;  dilatation  of  heart  and,  783,  784; 
endocarditis  and,  800;  fibroid,  following 
aortic  incompetency,  811;  fibrous,  786, 
77 


787;  fibrous,  arterio-sclerosis  and,  844; 
in  lobar  pneumonia,  81;  in  rheumatic 
fever,  376,  377;  in  scarlet  fever,  338; 
in  typhoid  fever,  13,  21;  oedema  of  lungs 
in,  635;  purulent,  pericarditis  and,  760; 
sclerotic,  cardiac  hypertrophy  in,  781; 
Stokes-Adams  disease  and,  779;  tuber- 
culous, 221. 

Myocardium,  affections  of,  780-797;  tu- 
berculosis of,  221. 

Myoclonia,  1132,  1133. 

Myoidema,  200. 

Myosis,  in  transverse  myelitis,  968;  spinal, 
915,  1036. 

Myositis,  definition  of,  1128;  dermato, 
1128,  1129;  due  to  Trichina  spiralis, 
297;  in  trichiniasis,  299;  indurative, 
1130;  ossificans  progressiva,  1129;  pri- 
mary, acute,  interstitial,  in  diphtheria, 
62;  suppurative,  1128. 

Myotonia,  definition  of,  1131;  etiology  of, 
1131;  symptoms  of,  1132. 

Myriachit,  1076. 

Mytilotoxin,  409. 

Myxoedema,  exophthalmic  goitre  and,  878, 
879;  following  thyroiditis,  871;  juvenile, 
874;  of  adults,  875;  operative,  875;  {%ee 
also  Hypothyroidism). 

Myxoma  of  the  spinal  cord,  963. 

Myxoneurosis  intestinalis,   551. 
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Naevi,  capillary,  of  papillae,  haematuria  due 
to,  682;  congenital,  in  neurofibroma- 
tosis, 1027;  in  alcoholic  cirrhosis  of  liver, 
579. 

Nagana,  258. 

Kaphthol,  ha?moglobinuria  due  to,  683. 

Narcolepsy,  451. 

Nasal  diphtheria,  64;  treatment  of,  71. 

Nasopharyngeal  obstruction,  chronic,  468- 
471. 

Nass^,  law  of,  755. 

Nastin,  154. 

Nausea,  in  acute  Bright 's  disease,  698;  in 
acute  gastritis,  477;  in  acute  pancrea- 
titis, 595;  in  acute  secondary  anaemia, 
728;  in  Addison's  disease,  865;  in  al- 
coholic cirrhosis  of  liver,  578;  in  angio- 
neurotic opdema,  1124;  in  appendicitis, 
533,  535;  in  cancer  of  liver,  588;  in 
cancer  of  stomach,  501 ;  in  cholecystitis, 
566;  in  chronic  gastritis,  480;  in  con- 
stipation, 547;  in  glandular  fever,  386; 
in  Icukapniia,  743;  in  malaria,  249;  in 
migraine,  1088;  in  milk-sickness,  385;  in 
movable  kidney,  678;  in  pancreatic  can- 
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cer,   599;  in   pancreatic  CTSts,  598;    in 
pancreatic  haemorrhage,  594;  in  pellagra, 
412;  in  peptic  ulcer,  493;  in  pulmonary 
tuberculosis,    204;    in    relapsing    fever, 
262;   in  renal  colic,  719;   in  thrombosis 
of  mesenteric  vessels,  554;   in  tubercu- 
losis, treatment  of,  231 ;  in  uraemia,  695 ; 
in  yellow  fever,  359. 
Necator  americanus,  301. 
Necrosis,    acute,    differentiation    of    rheu- 
matic fever  from,  378;  anaemic,  786;  in 
movable  spleen,  884;  in  pneumonokonio- 
sis,  644;   intestinal,  in  amoebiasis,  239; 
intestinal,  in  typhoid  fever,  10;  in  Ray- 
naud's disease,   1121;   liver,   in   amoebi- 
asis,  239;  of  alveolar  process  in  ulcera- 
tive stomatitis,  457;   of  bone  in  small- 
pox, 322;  of  bone,  pericarditis  in,  760; 
of  bone  in  scurvy,  448;  of  heart  valve, 
due  to  ulcerative  endocarditis,  799,  800; 
of  jaw  in  mercurial  stomatitis,  459;  of 
jaw  in   scurvy,   447;    of   liver,   559;    of 
pancreas,  593,  595. 
Nematodes,  diseases  caused  by,  294-310. 
Nephralgia,  1092. 
Nephrectomy  in  pyelitis,  715. 
Nephritic   colic,   differentiation   of  biliary 

colic  from,  571. 
Nephritis,  acute  cerebro- spinal  leptomen- 
ingitis in,  949;  acute  congestion  of  kid- 
ney in,  679;  acute  diffuse  (see  Acute 
Bright 's  disease);  acute  suppurative, 
713;  acute  syphilitic,  276;  albuminuria 
in,  687;  anuria  in,  680;  ascites  and, 
610;  bradycardia  in,  777;  chronic  de- 
squamative (see  Nephritis,  chronic  pa- 
renchymatous) ;  chronic  hemorrhagic, 
703;  chronic  interstitial,  704-711; 
chronic  interstitial,  epistaxis  in,  614; 
chronic  parenchymatous,  702-704; 
chronic  8econ<lary  anaemia  and,  730; 
complicating  erysipelas,  55,  56;  compli- 
cating influenza,  118;  consecutive  (see 
Pyelitis)  ;  following  bacillary  dysentery, 
128;  following  cholera  asiatiea,  136; 
gouty,  422;  hteniorrhagic,  in  glandular 
fever,  386;  hydrothorax  and,  668; 
-hyperplasia  of  adrenal  cortex  in,  867; 
in  appendicitis,  534;  in  cerebrospinal 
meningitis,  110;  in  diabetes,  432;  in 
diphtheria,  63,  67;  in  gout,  420;  in  ma- 
laria, 248;  in  measles,  346;  in  mumps, 
351;  in  purpura,  753;  in  rubella,  349; 
in  scarlet  fever,  337,  338,  341;  in  small- 
pox, 317,  322;  in  tonsillitis,  381;  in 
iyphoi<l  fever,  30;  in  typhus  fever,  355; 
in  varicella,  332;  Marie's  syndrome  in, 
1143;    migraine   in,   1088;    perihepatitis 


and,  581;  pyelitis  due  to,  712;  retiiiitif 
in,  1029;  suppurative,  715. 

Nephrolithiasis,  definition  of,  717;  dia^ 
nosis  of,  721 ;  etiology  and  pathology  of, 
717-719;  symptoms  of,  719-721;  treat- 
ment of,  721,  722. 

Nephroptosis,  549;  gall-stones  and,  569; 
(see  Movable  kidney). 

Nephrorrhaphy,  678. 

Nephrotomy  in  pyelitis,  715. 

Nervous  diarrhoea,  517. 

Nervous  dyspepsia,  509-516;  due  to  dit- 
turbance  of  pneumogastrie  nerve,  1051. 

Nervous  influenza,  117,  118. 

Nervous  shock,  pernicious  anymU  and, 
734. 

Nervous  symptoms  in  pemicioas  anemia, 
736. 

Nervous  system,  care  of,  in  pneomoBii, 
101;  diabetes  insipidus  and,  440;  effect 
of  chronic  alcoholism  on,  397;  glycosoria 
and,  427,  431,  434;  in  beri-beri,  415;  io 
lead  poisoning,  403;  in  pellagra,  412;  in 
pulmonary  tuberculosis,  205;  in  typhoid 
fever,  13,  27-29;  lesions  in,  in  hydro- 
phobia, 369;  unilateral  lesions  of,  911, 
955. 

Neuralgia,  asthma  and,  628;  eenrico- 
brachial,  1091;  cervieo-oeeipital,  1091; 
deflnition  of,  1089;  etiology  of,  ]09(); 
in  chlorosis,  733;  in  chronic  interstitial 
nephritis,  708;  in  diabetes,  434;  in  facial 
paralysis,  1043;  in  gout.  423;  intereos^ 
tal,  1091 ;  intercostal,  differentiation  of 
pleurodynia  from,  1180;  intercostal,  in 
chronic  ulcerative  tuberculosis,  192;  in 
tercostal,  in  movable  kidney,  677;  lam 
bar,  1091;  malaria  and,  1090;  occipitch 
cervical,  1055;  purpura  in,  751;  of 
coccygeal  plexus,  1091,  1092;  of  ner%« 
of  the  feet,  1092;  of  phrenic  nerve, 
1091 ;  of  sacral  ner\*es,  constipation  and, 
546;  plantar,  1092;  post-zonal,  927;  mi, 
1123;  symptoms  of,  1090;  treatment  of, 
1092,  1093;  trigeminal,  1090,  1091. 
1093;  visceral,  1092. 

Neuralgias  in  hysteria,  1100;  visceral,  in 
neurasthenia,  1110. 

Neurasthenia  causing  constipation^  545; 
deflnition  of,  1106,  1107;  enteroptosis 
and,  549;  etiology  of,  1107;  extra-sys^ 
tole  in,  774;  gastralgia  ami,  513;  gas- 
tric hypersesthesia  in,  513;  gastric  soper- 
secretion  in,  512;  morphia  habit  ami, 
401;  movable  kidney  and,  677;  mocoas 
colitis  and,  551;  oxaluria  and,  690;  pal 
pitation  due  to,  770;  phobias  and,  11(19; 
phosphaturia  and,  690;  poet-typhoid,  29; 
symptoms  of,  1108-1111;   systolic  brain 
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murmur   in,    1046;    treatment   of,    113- 
116;  visceral  neuralgias  and,  1092. 
Neuritic  muscular  atrophies,  differentiation 

of  muscular  dystrophies  from,  934. 
Neuritis,  acute,  in  lead  poisoning,  403; 
arthritis  deformans  and,  1136;  diag- 
nosis of,  1025-1026;  due  to  aneurism  of 
the  cerebral  blood-vessels,  1004;  etiology 
of,  1020,  1021;  fascians,  1021;  in  ar- 
senical poisoning,  407;  in  leprosy,  153; 
in  locomotor  ataxia,  914;  in  mumps, 
351;  in  small-pox,  322;  in  typhoid 
fever,  13,  14,  28,  29;  morbid  anat- 
omy of,  1021;  multiple,  in  diabetes, 
431;  multiple  reactions  in,  1025;  of 
brachial  plexus,  1058;  of  dorsal  roots  in 
locomotor  ataxia,  914;  of  sacral  plexus, 
1061;  post-diphtheritic,  67;  post-ty- 
phoid, 46;  progressive  interstitial  hyper- 
trophic, in  infants,  945;  symptoms  of, 
1021-1025;  treatment  of,  1026;  ulnar, 
1059. 

Neuritis,  optic,  1030,  1031 ;  in  brain  ab- 
scess, 1016;  in  cerebral  syphilis,  271;  In 
endocarditis,  801;  in  influenza,  118;  *n 
lead  poisoning,  405;  in  oxycephaly,  114,  - 
in  tuberculous  meningitis,  173;  in  tu 
mors  of  brain,  1010,  1012,  1013;  in  tu- 
mor of  cerebellum,  975. 

Neuritis,  peripheral,  differentiation  of 
acute  polio-myelitis  from,  367;  differen- 
tiation of  locomotor  ataxia  from,  919; 
in  chronic  alcoholism,  397;  in  diabetes, 
434;  in  lobar  pneumonia,  90;  in  pul- 
monary tuberculosis;  205;  parotitis  and, 
463. 

Ncuro- fibromatosis,  generalized,  1027. 

Neuroglioma  of  brain,  1009. 

Neuroma  of  spinal  cord,  963. 

Neuromata,  1026,  1027. 

Neuro-myositis,  1129. 

Neurones,  degeneration  and  regeneration 
of,  895;  function  of,  894,  895;  struc- 
ture of,  894. 

Nouro-retinitis,  1030;  in  lead  poisoning, 
405. 

Neuroses,  occupation,  1093-1095;  of  stom- 
ach, motor,  509-511;  of  stomach,  secre- 
tory, 511-513;  of  stomach,  sensory,  513, 
514;  of  stomach,  treatment  of,  514- 
516;  traumatic,  1116-1119. 

Neurosis,  bronchial  asthma  and,  627,  628. 

Neurotic  albuminuria,  685. 

New  growths,  causing  epistaxis,  613;  in 
lungs,  653,  654;  of  heart,  831;  of  liver, 
diagnosis  of,  589;  of  liver,  etiology  of, 
587;  of  liver,  morbid  anatomy  of,  587, 
588;  of  liver,  qrmptoma  of,  588,  589;  of 


liver,  treatment  of   589;  of  peritoneum, 
607,  608. 

Night-blindness,  1030;  in  scurvy,  448. 

Nile  sore,  261. 

Nitre  paper,  in  treatment  of  asthma,  631. 

Nitroglycerin,  in  cardiac  insufficiency, 
794;  in  chronic  Bright 's  disease,  710. 

Nocardiosis,  235. 

Ncdal  rhythm,  774,  775. 

Nodding  spasm  of  children,  1054. 

Nodular  circumscribed  lipomatosis,  453. 

Noguchi's  butyric  test  for  globulin  in 
acute  polio-myelitis,  367. 

Noma,  456;  in  scarlet  fever,  339;  in  ty- 
phus fever,  355;  typhoid  fever  and,  32. 

von  Noorden's  dietary  in  obesity,  452. 

Nose,  diseases  of,  612-614;  in  cerebro- 
spinal fever,  113;  in  glanders,  146. 

Nostalgia,  scurvy  and,  447. 

Numbness,  in  Landry's  paralysis,  942;  in 
pernicious  anaemia,  736;  of  fingers  in 
uraemia,  695. 

Nursing  women,  ulcerative  sore  mouth  in, 
457. 

Nyctalopia,  1030. 

Nystagmus,  1036;  due  to  tumor  of  cere- 
bellum, 976;  in  here<litary  ataxia,  945; 
in  M^nidre's  disease,  1047;  in  sclerosis 
of  brain,  953;  in  tumors  of  brain,  1012. 


O 


Oatmeal  diet  in  diabetes,  436,  437. 

Obesity,  451,  452;  constipation  «lue  to, 
545;  fatty  liver  an<l,  590. 

Obliteration,  of  the  appcn<lix,  532;  of  bile- 
ducts,  congenital,  568. 

Obstetrical  palsy,  1058. 

Obstruction,  of  bile-ducts,  567,  568;  of 
iKiwel,  by  gall-stones,  574;  of  bowel, 
chronic,  phlegmonous  enteritis  and,  520; 
of  bowel,  <lifferentiation  of  acute  peri- 
tonitis from,  603;  of  bowel  (ncc  oho 
Intestinal  obstruction) ;  of  common 
tluct,  chronic  catarrhal  angiocholitis  and, 
564,  565;  of  common  <luct,  due  to  gall- 
. stones,  572,  573;  of  cystic  duct,  by  gall- 
stones, 571,  572;  of  ureter,  causing  hy- 
dronephrosis, 715,  716. 

Obstructive  jaundice,  555-557. 

Obstructive  suppression  of  urine,  680. 

Obturator  nerve,  injury  to,  1060. 

Occipito-cerv'ical  neuralgia,  1055. 

Ofclusion,  of  colon  due  to  constipation, 
r)46;  of  duct,  chronic  pancreatitis  and, 
596. 

Occupation,  angina  pectoris  and,  837;  an- 
thrax and,  148;  appendicitis  and,  532; 
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gJandfrs  ami.  147;  in  aneunsm*  848;  in 
gout,  41S^  iiifliunu'e  oi\  in  tiibGrealoeis» 
159;  peptic  ulc^r  antl,  4H1;  relation  of» 
to  bypertrophit'  rmphvBejiia,  646* 

»Ot'<Liipatian    neiiroaes,    l()9'i-10J)5. 
OclifonoHiH,  454,  455. 
Ocuio- motor  paralysis  due  to  lesion  of  the 

crura,  97;i;   recurring,  1035. 
(^nlors,  asthma  and,  6*38. 
<lvlema.    anii*mi(*    in    Imciliary    dysentery. 

1128;  angJo-npnrotiL\  11 2H,  1124;  bine, 
453;  ibie  to  failure  of  the  right  niiricle 
and  ventricle,  785;  follovvriig  diHrrhtea 
iu  infanta,  1124;  liysterii^al,  453;  in 
.acute  Bright 'a  disrafw>,  698,  699;  in  at 
tt-rio  venous  amMiriHrn,  861 ;  in  beriberi^ 
415;  in  cancer  of  stomach,  501;  in 
chlonj^is,  731  ;  in  chronic  int«^r}^titi»l 
nephriti>5.  70  R ;  in  chronic  pareiicliy 
matons  nephritis,   703;   in  dc^ruiato-myO' 

IositiSt  11-8;  in  exophthalmic  goitre,  878, 
879;  in  inleruiittenl  hydrarthroai»,  1143; 
ir  locomotor  ataxia,  91H;  in  malignant 
anthrax,  119;  in  intdi^nant  pnatale,  149; 
H     in    neuralgia,    in90;    in   pcrnicions   aaiP- 

■  niia,  7^15,  736;  in  tscarlet  fever,  338;   in 
H     Hchonlein'H    disease.    752;    in    gyphilitic 

■  larjTigiti«,  619;  in  t4?tany,  882;  in 
thrombosis  of  the*  cerebral  veins  aad 
sinuses,  10U5;  in  trichiniaait*,  299;  in 
tumors  of  brain,  1010;  of  ankles  in 
malarial  cachexia,  254;  of  ankles  in 
scurvy,  447;  of  brain,  anatomical 
changes  in,  987;  of  brain,  pathology  of, 
986;  of  brain,  symptoma  of,  987;  of 
brain,  uraemia  an4,  694,  695;  of  cheat 
walls  in  empyema,  661 ;  of  eyelids  in 
Bcarlefe  fever,  339;  of  glottis,  615,  616; 
of  glottis  in  chronic  interstitial  nephri- 
tis, 707;  of  glottis  in  typhoitl  fever,  13; 
of  hands  antl  arum  in  asthma,  628;  of 
legs*,  persistent  hereditary,  1124;  of 
pharynx,  401;  of  skin  iu  neuritis,  1021, 
1022';  of  skin  in  typhoid  fever,  19  j  of 
tissues  of  neck  in  sca^rlet  fever,  334; 
nhite,  453» 

tridenia  of  feet,  due  to  cardiac  insufli- 
ciency,  790;  in  alcoholic  cirrhosis,  578; 
in  aneurism  of  nscendiug  arch,  S51 ;  in 
aortic  incompettniey.  811;  in  cancer  of 
liver,  589;  in  diabetes,  434;  in  Hodg- 
kin^a  disease,  750;  in  niyeloiil  leukaemia, 
743. 

tKdema  of  lungs,  635;  associated  with 
g&ngrene,  651;  failure  of  left  auricle 
causing^  784;  in  angina  pectoris,  839; 
in  chronic  interstitial  nephritis,  707;  in 
leukff-mia,  743;  in  pamlysia  of  dia- 
phragrn,  1056;  in  typhoid  fever,  27. 


O^dematou8  laryngitis,  fS16. 

Oertcl    diet    in    cardiac    iitauilicieiicy,  796; 

ill  ol>f«<ity,  452. 
rFfophagismns,  473. 
(K«ophagiti8,    acut«^,     472,    473;    cKro 

473, 
(J%Kophagonialacia,  476. 
(KsophagO'pleuro'Cntant^ouB  fisltilA,  47IL 
tKsophagns,  cancer  of,  475;  ililatatiooft  1 

diverticula   of,   476;    in   iimiin-fio&,  311 

intlsimrnation   of,  472,   473;    nipturt* 

475,  476;  spasm  of,  473,  1051:  str 

of.   474;    syphilis   of,    275;    tuWrCDlii 

of,  212;   ulcers  of,  in  trpboid  f<? 
Oidiomycosis,  235,  236. 
Ohlium  nlhuutHH,  458. 
Olfactory   nerves   and    tracts,   disn 

1028. 
Otnrntal  tumor  and  tul>erculoiis  p^tiUn 

18L 
O  m  r  n  t  opexy ,  582. 
Omoilynia,  1 130. 
OncmHtomania,   1076, 
On>chia,    in   chronic    arthritis    f!€fonBiait 

1139;   in  diatipU^  meUitus,  433;  in  loe» 

nmtor  ataxia,  918;  sypHititic,  267.  SflB 
Open  air  treatment,  of  brnncho  imrtinmniK. 

107;  of  pleurisy,  665;  of  pnetitnotiim,  9S  ^ 

ot  tiiljercuJoais,  224*227;  of  tophus  f«*r. 

356. 
Ophthalmia,  gonocorcic,   123;   in  nSsfSif 

fever,  263 ;   neona|oruiii«   123.  ^ 

Ophthalmic  zoster,  927.  H 

Ophlhfdmo  reaction  of  Calmette,  in  tnhi^ 

cnJosi?,  159;  in  typhniil  fp\*rr,  36. 
Ophthalmoplegia,  940,  1035;  rxtenuL,  103S; 

interna.  1038. 
{Ipisthorchis  feliaeua,  282. 
Opisthorchis  noverca,  282. 
Opisthorchis  sinensis,   2S2. 
Opisthotonos,     144;      in     hy 

1(>98. 
Opium,  effects  of,  4Utl. 
Opium  eating.      (Svc    Morphia  hablCf 
Opium   poiBoning,   tlitTcrcuti^tion    uf 

bin  I  npoplexy  from,  VK»7  ;    differ 

of  nrjemic  coma  from,  65?6, 
Opi^enheim's  disease,  113^,  1134. 
Op  pier  Boas  baciilns  in  eanerr  of  itfiinaHi. 

502. 
Opsonic  index  in  tuberetiloais,  100,  161. 
Oittic  aphasia,  1034. 
Optic  atrophy,   1031;   in   aer^'int*'— ^i^     '^^l^ 

in  amaurotic  family  Idiocy,  'j  _>^B 

pral  paralysis,  923;   in   ]*-'"  ,u^ 

914,  915,  919,  9^3;   10  <^%  ,  lUT; 

in    sclerosis    of    brain,     .:,..»     .a    tmha- 

paralyaiSy  924. 
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Optic  nerve  and  tract,  lesions  of,  1029- 
1035. 

Optic  neuritis,  1030,  1031;  in  acquired 
chronic  neuritis,  1020;  in  acute  cerebro- 
spinal leptomeningitis,  950;  in  brain 
abscess,  1016;  in  endocarditis,  801;  in 
oxycephaly,  1147;  in  serous  meningitis, 
1019;  in  thrombosis  of  cerebral  veins 
and  sinuses,  1005;  in  tumors  of  brain, 
1010,  1012,  1013. 

Oral  sepsis,  462. 

Orchitis,  complicating  influenza,  118;  in 
malaria,  254;  in  mumps,  350,  351;  in 
typhoid  fever,  12,  30,  45;  syphilitic,  276. 

Ornithodorus,  311;  moubata,  261. 

Orthopncea,  in  adenoids,  469;  in  cardiac 
flutter,  775;  in  cardiac  insufficiency, 
790;  in  localized  Hodgkin's  disease, 
748;  in  mediastinal  tumor,  673. 

Orthostatic  albuminuria,  684,  685. 

Orthotonos,  144. 

Osseous  system,  in  typhoid  fever,  31. 

Osteitis  deformans,  definition  of,  1144; 
diagnosis  of,  1145;  etiology  of,  1144; 
pathology  of,  1144;  symptoms  of,  1144, 
1145. 

Osteoarthritis,  1135. 

Osteoarthropathy,  pulmonary,  627. 

Osteogenesis  imperfecta,   1145. 

Osteomyelitis,  confusion  of,  with  septico- 
pya?mia,  52;  tlifferentiation  of  rheu- 
matic fever  from,  378;  ulcerative  in 
sporotrichosis,  235. 

Osteopsathyrosis,  1146. 

Otitis,  chronic,  acute  cerebro-spinal  lepto- 
meningitis due  to,  948,  949;  in  scarlet 
fever,  338;  infantile  convulsions  duo  to, 
1077. 

Otitis  media,  complicating  influenza,  118; 
in  cerebrospinal  fever,  113,  115;  in  dia- 
betes, 434;  in  glandular  fever, -386;  in 
measles,  346,  347;  in  mumps,  350;  in 
small-pox,  322;  in  tonsillitis,  381;  in 
typhoitl  fever,  29. 

Ovarian  tumor,  and  tuberculous  peritonitis, 
180;  cyst  of  mesentery  confused  with, 
555;  differentiation  of  ascites  from, 
609;  tuberculous  peritonitis  confused 
with,  181,  182. 

Ovaries,  tuberculosis  of,  220. 

Ovaritis  following  gonococcus  infection, 
123. 

Overeating,  arterio- sclerosis  due  to,  843, 
846;  gout  and,  418. 

0\er-feeding  in  treatment  of  tuberculosis, 
228. 

Oxalate  of  lime,  calculi  of,  718. 

Oxaluria,  689,  690;  in  gout,  423. 

Oxycephaly,  1147. 


Oxygen,  use  of,  in  pneumonia,  101. 
Oxyuris  vermicularis,  295,  296. 


Pachymeningitis,  externa,  cerebral,  946; 
externa,  spinal,  946;  hemorrhagic,  in  al- 
coholism, 397;  hypertrophic,  in  general 
paralysis,  922;  in  pulmonary  tubercu- 
losis, 211;  interna,  946,  947;  pressure 
paralysis  due  to,  961. 

Paget 's  disease,  1144,  1145. 

Pain,  heart,  due  to  failure  of  left  ven- 
tricle, 789;  in  abscess  of  liver,  584;  in 
acute  arsenical  poisoning,  406;  in  acute 
Bright  *8  disease,  698 ;  in  acute  bronchitis, 
621;  in  acute  chorea,  1071;  in  acute 
congestion  of  lungs,  633;  in  acute  dif- 
fuse myelitis,  966 ;  in  acute  febrile  poly- 
neuritis, 1022;  in  acute  fibrinous  peri- 
carditis, 761;  in  acute  gastritis,  477;  in 
acute  pancreatitis,  595;  in  acute  peri- 
tonitis, treatment  of,  610;  in  acute  polio- 
myelitis, 365,  366 ;  in  acute  sero-fibrinous 
pleurisy,  657;  in  acute  transverse  mye-' 
litis,  967;  in  Addison's  disease,  865;  in 
adiposis  dolorosa,  252;  in  alcoholic  neu- 
ritis, 1023;  in  aneurism  of  abdominal 
aorta,  859,  860;  in  aneurism  of  thoracic 
aorta,  854;  in  angina  pectoris,  837,  838; 
in  angioneurotic  cedema,  1124;  in  aortic 
incompetency,  811;  in  aortic  stenosis, 
816;  in  appendicitis,  533,  535;  in 
arthritis  deformans,  1137,  1138;  in  bil- 
iary colic,  570,  571;  in  cancer  of  bile- 
passages,  567;  in  cancer  of  liver,  588; 
in  cancer  of  oesophagus,  475;  in  cancer 
of  stomach,  502 ;  in  cardiac  insufficiency, 
790;  in  catarrhal  enteritis,  518;  in 
cervical  rib  pressure,  1057;  in  chronic 
arthritis  deformans,  1139;  in  chronic  dry 
pleurisy,  667;  in  chronic  gastritis,  480; 
in  chronic  pancreatitis,  596;  in  chronic 
pieuro-pulmonary  carcinoma,  654;  in 
chronic  ulcerative  tuberculosis,  192;  in 
compression  myelitis,  960;  in  dengue, 
362,  363;  in  dermato-myositis,  1128;  in 
diaphragmatic  pleurisy,  662;  in  dilata- 
tion of  the  colon,  552;  in  disease  of  fifth 
nerve,  1039;  in  erythromelalgia,  1123; 
in  gastralgia,  513;  in  gastric  neuroses, 
516;  in  gastric  supersecretion,  512;  in 
gout,  420,  421;  in  hasmorrhage  into 
spinal  membranes,  958;  in  herpes  zoster, 
926,  927;  in  hypertrophic  cirrhosis,  580; 
in  hysteria,  1100;  in  inflammation  of 
oraophagus,  472;  in  intestinal  obstruc- 
tion, 542;  in  intestinal  olceni,  522;   in 
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leatl    poif^onin^,    404 ;     In    lobar    pneu- 
monia,   8:1,    1»0;    ifi    lorjj!    jidhi'sivi^    f«*ri- 
toiiitifi,  60f);  in  WnliZi^iJ   Hodgkin'a  dis- 
eaae,    748;    in    laraliy-ed    nnirilH    1021, 
1022;     hi    locomotor    ataxiu,    915,    917, 
919;  m  meat  poisoning,  408;  in  medias- 
tinal   abacetis,    675;    in   migraiuo,    1088; 
in  movable  kidney,  677»  678;  in  myalgia, 
1130;     in    niyoloid     louka^mia,     742;     in 
neuralgia,    1090;    in   nenraathenia,   1109, 
1110;      in      oceipito-cervieal      neuralgia, 
1055;   in  a?(lema  of  hinga,  635;   in  pan- 
^^  treat ic  cancer,  599;   in  panereatic  ba'ni- 
^V  orrhnge,  594;  in  paroxysmal  hRMiia^lobi- 
^^  nnria,  (}^ll;  m  peptic  nleer,  494,  495;  in 
'         pericarditis   witli  effnHJon,  703;   in   pori- 
^K  gastric    adhesions,    49.'!;    in    periofplirlc 
^Bab»ees8,  725;  in  pt^ritonitiw,  itdl ;  in  per- 
^^  niciouH  nnii'miup  7'M;   in  priotimothuraXj 
;         670;    in   pnt^unioiila,  trentment   of,    100; 
^K  )n  progressive  central  muHcular  atrophy, 
^f  d29;    in  purpura,   752;   in  pyelitis,  71^^; 
^^  in    Raynaud's   disease,    1121;    in   relaps- 
j         ing   fever,   202;    in  renal   calcuhis,    720; 
^H  in   renal  eolic,  719,  720;    in  Bptuinlein's 
^y  disease,  752;  in  sciattea,  10^2;  in  simple 
uiperative  colitis,  521;  in  sniall  pox,  318; 
in  flpaHinodic    wryneck,    1054;    in    spinal 
bajmnrrliagic    pachymeningitis,    948;     in 
flubphreniR   nbKct'ss,    605;    in   Byringomy- 
elia,  965;  in  tic  douloureux,  1(»90,  109i; 
in    tuberculous    meningitis,    172;    in    tu- 
mors of  brain,  1012;  in  tumors  of  cere- 
bellum, 970;    in   tumors  of  kidney,   722, 
723;  in  tumors  of  spina]  cord,  963,  964; 
in    ulceration    t>f    cpsophagus,    473 ;     in 
writer's    cramp,    1094;    paroxysmal,    in 
cliolecystitis,  506, 
Painfui  heel,  1092. 

'^Painful   festiclo'*  in  neurasthenia,   1111. 
Piilate,  in  smallpox,  317;  tuberculosis  of, 

21L 
Pidlor,  in  acute  secondary  ana?mia,  728;  in 
nrterio-HcleroBis,  845;    in  caniiac  insuffi- 
ciency, 790;  in  pi^rnicious  antpmia,  ?K5. 
Palpable  kidney  (/(ee  Movable  kidney)  ;  in 

entcroptosis,  549. 
Palpitation,  etiology  of,  770,  771;  in 
acute  endocarditis,  801;  in  aortic  in- 
competency, 811;  in  aortic  stenosis, 
816;  in  cardiac  hypertropby,  781;  in 
cardiac  insufficiency,  treatment  of,  795; 
in  chlorosis,  732;  in  examination  in 
chronic  ulcerative  tulKreulosis,  199;  in 
mitral  incompetem.*y,  818,  819;  in  neu- 
rastheuiii,  1110;  in  rjeruicious  ana-mia, 
735,  736;  nenous,  cardiac,  hypertrophy 
in,  781 ;  prognosis  of,  771  ;  symptoms  of, 
771;  treatment  of,  779,  780, 


Palsi^fl,  birth,  936,  937;  loeal^  in  w 

C95. 

Palsy,    Cruveilhier  •»,    928;    in    h.* 
elia,  959;  in  tumors  of  spinal  « 
scrivener 'si,  1093. 

Paliiilat  hepatitis  in  malaria,  248L 

Pancreas,   antodigestion   of,  593; 

of,  592  600;    glycosuria   an*b   42$,  432 j  J 
in  cancer  of  stomach,  503 ;  in  heraoehro-  j 
matoeis,  454;   in  typhoid  te%etf  26;  o#- 1 
crofliB  of,  593 ;    ptynlism   in  diaEUv  of« 
462. 

Pancreatic  abscess,  595. 

Pffncreatic  calculi,  599,  600. 

pj.ncreatic  cysts,  diugnosts  of,  59<;  gpo 
eral  symptoms  of,  598;  morbid  analonT 
of,  597;  0|>eratioti  in,  59ft;  sitnation  »»f, 
597,  598;  varieties  of,  597, 

Pancreatic  lusufliciency,  592,  593. 

Pai:crealic  uf^crosis,  593. 

Pa ncreatico  intestinal  type  of  infantiliMd 
893. 

Pancreatitis,  acute.  594-596;   ncn 
rhagic,    594,    595;     acute    h»  i 
confusion    of,    with    apj^eudicitib,    i^^'^^' . 
acute    flufipuratix'e,     595;     eh  runic, 
597;      chronic,      following     conflti 
546;  differentiation  of  intestinal  oil 
tion  from,  544;  in  diabetes,  432; 
and,  351 ;  perforation  in,  521. 

Pancreatization  of  lung,  272. 

Panophthabnitis  in  exophthalmie  gnitm 
879;  in  herpes  xoet^rr  927;  auppuntire. 
In  gout,  423. 

Pantophobia,  1109. 

Papillitis,   1030,   1031;   acute,   m 

spinal  fever,  113;  in  acut^  Bright**  *\k 
ea.se,    698;     in    chronic     ititerstiiii) 
phritis,  7O8. 

Papilloma    causing    intcsliaal    obetnicln 
541. 

F*apptttaci  fever,  314. 

Papular  syphilide,  266. 

Pariiceotesia    in    acute     Bright^ 

701;   in  pericarditis  with   rlTuaioft,  767 
symptoms  and  acciilents  during, 

Paraesthesia,  in  beri-beri,  415;  m  Kib'^ 
syphilitic  spinal  paraljsia,  939;  m  fCwoi. 
423;  in  locomotor  atasda,  915;  Ib  i 
gia  parofsthetica,  1060. 

Parageusia,  1049. 

PnragonirauB  westermanii,  SdS. 

Paralysis,    acute     aBcendin^     (1 
941,  942;   adductor,  1050;   ah 
tumors  of  brain,    1012; 
syringomyelia,    965;     an 
ar»c>nical,    407;    asthenic    bulbar,^ 
bulbar     (nee    Btilbar     pantlysU) ; 
bineilj  of  brachial  plv^xus^  lOiSS;  d 
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aneurism  of  cerebral  blood-veflsels,  1004; 
due  to  cerebral  embolism  and  thrombosis, 
1000;  due  to  lesions  of  centrum  ovale, 
970;  due  to  lesions  of  crura,  972,  973; 
due  to  lesions  of  internal  capsule,  972; 
due  to  lesions  of  median  nerve,  1060;  due 
to  lesions  of  motor  cortex,  909;  due  to 
lesions  of  pons  and  medulla  oblongata, 
973,  974;  due  to  lesions  of  sacral  plexus, 
1061;  due  to  lesions  of  ulnar  nerve,  1059; 
Erb  's  syphilitic  spinal,  939 ;  extensor,  in 
pulmonary  tuberculosis,  205;  following 
acute  arsenical  poisoning,  406;  follow- 
ing bacillary  dysentery,  128;  follow- 
ing encephalitis,  1015;  following  epi- 
lepsy, 1083;  following  infantile  convul- 
sions, 1078;  hereditary  spastic  spinal, 
938,  939;  hysterical,  1098;  in  acute 
chorea,  1070;  in  acute  diffuse  myelitis, 
966;  in  acute  endocarditis,  801;  in  acute 
febrile  polyneuritis,  1023 ;  in  acute  polio- 
myelitis, 365,  366;  in  acute  transverse 
myelitis,  967,  968;  in  alcoholic  neuritis, 
1023;  in  amaurotic  family  idiocy,  939; 
in  aortic  incompetency,  812;  in  arterio- 
sclerosis, 846;  in  beriberi,  415;  in  brain 
abscess,  1017;  in  cerebral  ha?morrhage, 
991-996;  in  compression  myelitis,  960, 
961;  in  hsematomyelia,  959;  in  haemor- 
rhage into  spinal  membrane,  958;  in 
heemorrhagic  pachymeningitis,  947;  in 
hereditary  ataxia,  945;  in  herpes  zoster, 
927;  in  lead  poisoning,  404,  405;  in 
locomotor  ataxia,  918;  in  myasthenia 
gravis,  1133;  in  pellagra,  412;  in  scar-* 
let  fever,  339;  in  tonsillitis,  381;  in 
traumatic  neuroses,  1117;  in  tuberculous 
meningitis,  112,  173;  in  tumors  of  brain, 
1011;  in  tumors  of  cerebellum,  976;  in 
tumors  of  spinal  cord,  963;  in  typhus 
fever,  355;  in  whooping  cough,  121;  in 
writer's  cramp,  1094;  infantile  spinal, 
940,  941;  laryngeal,  1050;  laryngeal, 
due  to  paralysis  of  hypoglossal  nerve, 
1055;  musculo-spiral,  1059;  oculomotor, 
1035;  oculo-motor,  in  tumors  of  brain, 
1012;  of  abductors,  bilateral,  1050;  of 
abductors,  unilateral,  1050;  of  arm,  due 
to  lesions  of  circumflex  nerve,  1058;  of 
arm  due  to  rupture  of  brachial  plexus, 
1058;  of  cerebral  nerves  in  serous  men- 
ingitis, 1019;  of  diaphragm,  1056;  of 
extensors  of  knee  due  to  affection  of  an- 
terior crural  nerve,  1060;  of  external 
eye  muscles  in  locomotor  ataxia,  915, 
916;  of  heart  in  neuritis,  1023;  of  heart 
in  peritonitis,  602;  of  hypoglossal  nerve, 
1054,  1055;  of  lower  or  spino-muscular 
segment,  908,  909;   of   lumbar  plexus. 


1060;  of  motor  nerves  of  eye,  1037, 
1038;  of  nerves  in  cerebro-spinal  fever, 
113;  of  nen^es  in  tumors  of  brain,  1012, 
1013;  of  oesophagus,  473;  of  spinal  ac- 
cessory nerve,  1052;  of  third  nen^e, 
1035,  1036;  of  upper  motor  segment, 
909,  910;  of  vocal  cord  in  mitral  sten- 
osis, 824;  partial,  of  hand  in  cervical 
rib  pressure,  1057;  periodical,  1119; 
pharyngeal,  1049;  post-diphtheritic,  67; 
post-febrile,  in  relapsing  fever,  263; 
progressive,  heematemesis  in,  507 ;  radial, 
1059;  secondary  spastic,  939,  940;  ser- 
ratus,  1058;  spastic  in  lesions  of  spinal 
cord,  954,  955;  spastic,  of  adults,  935, 
936;  spastic,  of  infants,  936-938;  tem- 
porary, in  migraine,  1088;  total,  in  com- 
plete transverse  lesions  of  spinal  cord, 
955;  vasomotor,  984. 

Paralysis  agitans,  definition  of,  1063; 
diagnosis  of,  1065;  etiology  of,  1063, 
1064;  morbid  anatomy  of,  1064;  symp- 
toms of,  1064;  treatment  of,  1065,  1066. 

Paralysis,  facial,  alternating,  1041;  course 
of,  1043,  1044;  crossed,  1041;  diagnosis 
of,  1044;  etiology  of,  1041,  1042;  fol- 
lowing scarlet  fever,  339;  in  acute 
cerebro-spinal  leptomeningitis,  950;  in 
hemiplegia,  992,  993;  in  lesions  of  six^h 
nerve,  1037;  in  mumps,  351;  in  myeloid 
leukaemia,  743;  in  tetanus,  143;  in  tu- 
mors of  brain,  1012;  parotitis  and,  463; 
symptoms  of,  1042,  1043;  treatment  of, 
1044. 

Paralysis,  general,  of  insane,  cytodiagnosis 
in,  925;  definition  of,  922;  diagnosis  of, 
924-926;  etiology  of,  922;  locomotor 
ataxia  and,  921;  morbid  anatomy  of, 
922,  923;  prognosis  of,  926;  spastic 
paralysis  and,  936;  symptoms  of,  923, 
924;  treatment  of,  926. 

Paralytic  ileus,  541,  542. 

Paranephric  cysts,  725. 

Paraphasia,  980;  in  tumors  of  brain,  1011. 

Paraplegia,  ataxic,  differentiation  of  loco- 
motor ataxia  from,  919;  cerebralis  spas- 
tica (see  Spastic  paralysis  of  infants) ; 
cervical,  968;  diabetic,  434;  dolorosa, 
961 ;  due  to  anaemia  of  spinal  cord,  956, 
957;  due  to  <lisplacement  of  sacral 
plexus,  1061 ;  hereditary  spastic,  938, 
939;  hysterical,  1098;  hysterical  spastic, 
940;  in  abscess  of  kidney,  714;  in  acute 
diffuse  myelitis,  966;  in  alcoholic  neu- 
ritis, 1023;  in  aneurism  of  abdominal 
aorta,  860;  in  arterio-sclerosis,  846;  in 
compression  myelitis,  961;  in  hasmor- 
rhago  into  spinal  membranes,  958;  in 
influenza,    118;     in    malaria,    254;    ir 
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mPiislpB,  347;  in  primary  <M>riilHnc*<i 
sclerosis,  944;  in  spinal  bit»morrli3igif 
pacliyineuiiigitiSj  948;  spastic,  in  liitby* 
Thuij  410. 

Paramyoclonus   multiplex,   1132*  1133, 

Paranoia  in  locomotor  ataj^ia.  S*18. 

Parasites,  abscess  of  liver  due  to,  583;  ac* 
quired  chronic  liydrrH^ephaliis  due  to, 
1020;  compression  myelitis  du«  to,  960; 
hBPniatnria  due  to,  G81 ;  in  bilharxiaais, 
2S3 ;  intoBtinal,  pernicious  autemta  ilue  to, 
734;  matanal,  244-247;  malarial,  in  mos- 
quito, 246,  247;  of  testivo  autumnal 
fever,  246,  252;  of  quartan  fever,  245, 
246;  of  »vphili8,  264,  265;  of  tertian 
fever,  245/250,  25L 

Parasitic  aneuriam,  S4J>. 

Pnmj*itic  gastritis,  479. 

Parasitic  hipmoptyais,  282* 

Parasitic  stomatitis,  458,  459. 

Pi:Tn-syplulitic  affections,  26S. 

ParatliyToid  extrmt  in  treatment  of  par- 
aiy^is  a^itaiis,  1065* 

Parathyroid  glundw,  discafw»a  of,  880883. 

Paratyphoiil  infections,  ^. 

Parenehymatoua  degeneration,  of  lieart, 
7SS-  of  heart  walls,  dilatation  niul,  784. 

ParenchymntouH  neuritis,  1(121. 

Paresis.  ?.radycaf*lia  in,  777;  differentia- 
tion of  pellagra  from,  413;  general,  dif- 
ferentiation of  locomotor  ataxia  from, 
919,  920;  general,  dilferentiation  of  neu- 
rasthenia from,  1112;  general  (see  Par* 
alysis,  genera!)  i  in  huMUiirrhiigie  pachy- 
meningitis,  947;  in  tumor  of  cert*l>ellum, 
976;   in   writer 'a  cramp,   1094. 

Parkinson's  disease.  {Sc^  Paralysis  agi- 
tana.) 

Parkinson's  mask,  1065. 

Paroamia,  Ui2H, 

Parotid  bubo,  463. 

Parotid  gland,  gaseous  tumors  of,  464. 

Parotitis,  acute  suppurative,  in  acute  en- 
*locarditis,  800;  chronic,  463,  4(34;  eom- 
plicating  cereliro  s^pinal  fever,  112; 
fonipOrating  small  pox,  322;  gouty.  422; 
in  cholera  nsiatiea,  136;  jn  lobar  pneu- 
monia, 91;  in  measles,  346;  in  peptic 
ulcer,  495;  in  suppurative  angiocholitis, 
565;  in  syphilis,  207;  in  typhoid  fever, 
22,  355;  in  yellow  fever,  360;  specific 
(see  Mumps)  ;  8ymfdi>raatic,  463 ;  throm- 
bosis of  cerebral  sinuses  and  veins  due 
to,  1005. 

Parotitis,  epidemic,  complications  and 
seqae®  of,  351;  definition  of,  349;  diag- 
nosis of,  350;  etiology  of,  349,  350; 
orchitis  in,  350,  351;  symptoras  of,  350; 
treatment  of,  351. 


Paroxysmal  alburi 

Paroxysmal  htrmoglobitiurin,  <J83, 

Paroxysmal  ta/*iiycnrdiji,  776, 

Parrot's  disease^  ei?nfu»ioii  of,  irilj 
tile  scurvy,  450. 

Parry  *s      disease.         (See      Exof^Ktbftlj 
goitre.) 

Parturition,  acute  pancreatitis  and*  3P4 

** Passion  fits,'*  617. 

Pasteur  *s    prevejitive    inoculatioa   Mg^ 
hydrophobia,  371. 

Pethomimia,  1103. 

Pathophobia,  1109, 

Pectoriloquy    in    chronic    uWritit 
cnlosis,  201. 

Pediculosis,  311,  312, 

Pediculus  capitis,  311,  312;  corpod 
veatimentorum,  312. 

PelEbstein,  pyrexia,  748. 

Peliomata  in  typhoid  fever,  19. 

Pdiosis,  752;  rbeumutica,   1072. 

Pellagra,  clinical  fcirius  of,  413; 
of,  411;   diagnosis  of«  41.^;   di 
of,   411;   etiology   of,   411,  412; 
of,  411;  pathology  of^  412; 
413;  prophylaad»  of,  413; 
412,    413;    toxic    rurabiDc<d 
945;   treatment  of,  413,  414. 

1 VI vie  abscess,  rupture  of,  and  pyvrii. 

Pelvic  peritonitis,  605,  

Prmphigoid  purpura,  752. 

Pemphigoid  stomatitis,  45S. 

Pemphigus,    in    cerebrn  sploaJ 
neonatorum  STrpbiliticus,   S$8; 

.   458. 

Pentastoma  tienoides,  310. 

Pentastomum  eoDstrictuiUy  310; 
turn,  310. 

Peptic  ulcer,  gastric  agxni  duodaoat.  4 
nosis  of,  496;  eri)sioii8  in^  4dOt  ctiti 
of,  490,  491;  in  tbo  crftciphai^Ql. 
morbid  anatomy  an<l  pathology  of^ 
493;  prognosis  of,  495.  496;  fynyH 
of,  493495;  treatment  of,  496-196. 

Perforation,  of  aorta,  iti  atweaas  «f  ff 
gUiD«],  673;  of  blood  veiaela  im  trm 
bronchial  adenitis,  177;  of  bontl,  ^ 
solitary  ulcer,  521  ;  of  tiowfl  la  tjff 
fever.  11,  24,  25;  of  bowel,  p«nM| 
abscess  following,  725 ;  of  Wvcl,  I 
nieut  of,  44;  of  broarhi  In  lateri 
pleurisy,  663;  of  cbe«t  wall  in  empf 
661;  of  chest  wall  in  m«*dl«^aa] 
mors,  673;  of  eyattc  duct,  gall^ 
an<l,  572;  of  ear  f I  rum  la  9eafl#l  I 
338;  of  glaiids  iti  trajcheo-^ 
nitis,  177;  of  hourt  ia  ulcH*ratj 
carditis,  799;  of  iuteatiae  la 
241;    of  inteatine    in  frntaion 


INDEX 


1201 


culosiSy  205;  of  hing^  abscess  duo  to, 
653;  of  lung  in  abscess  of  liver,  585;  of 
lung  in  empyema,  661  ;•  of  lung,  pneumo- 
thorax following,  670,  671;  of  oesopha- 
gus, in  empyema,  662;  of  oesophagus  in 
tracheobronchial  adenitis,  177;  of  oesoph- 
agus, pneumopericardium  due  to,  770; 
of  pericardium  in  empyema,  662;  of 
peritoneum  in  empyema,  662;  of  pleura 
in  gangrene  of  lung,  651;  of  pleura, 
pneumo-thorax  due  to,  669;  of  soft  pal- 
ate in  scarlet  fever,  339;  of  stomach  in 
empyema,  662;  of  stomach  in  tubercu- 
losis, 212. 

Perforative  peritonitis,  600. 

reri-appendicitis  acuta,  532. 

I'eriarteritis,  gummatous,  276;  in  cerebral 
vessels,  apoplexy  due  to,  989;  nodosa, 
862 ;  of  spinal  cord,  957. 

PericBBcal  abscess,  differentiation  of,  from 
appendicitis,  537. 

Pericardial  adhesions,  cardiac  hypertrophy 
and,  781;  dilatation  of  heart  in,  784. 

Pericardial  effusion,  acute  cardiac  insuffi- 
ciency due  to,  785;  differentiation  of 
pleural  effusion  from,  664;  oesophageal 
stricture  and,  474. 

Pericarditis,  acute  cardiac  insufficiency  in, 
785;  acute  fibrinous,  761-763;  acute  in- 
terstitial myocarditis  in,  787;  as  a  ter- 
minal infection,  53;  chronic  adhesive, 
767-769;  complicating  bacillary  dysen- 
tery, 128;  complicating  cerebrospinal 
fever,  112;  complicating  gonococcus  in- 
fection, 125;  complicating  influenza, 
118;  dilatation  of  heart  in,  784;  eti- 
ology of,  760,  761;  fatty  degeneration 
of  heart  in,  788;  following  tracheo- 
bronchial adenitis,  177;  in  acute  chorea, 
1071;  in  chronic  gout,  422;  in  diph- 
theria, 62;  in  gout,  421;  in  lobar  pneu- 
monia, 81,  89,  90;  in  pneumonia,  treat- 
ment of,  101;  in  rheumatic  fever,  376; 
in  scarlet  fever,  334,  338 ;  in  Schcinlein  *8 
disease,  752;  in  tonsillitis,  381;  in  ty- 
phoid fever,  13,  21;  indurative  medias- 
tino,  675;  neuralgia  of  phrenic  nerve  in, 
1091;  parenchymatous  degeneration  of 
heart  in,  788;  secondary  to  erysipelas, 
54;  terminal,  in  ura?mia,  695;  with  ef- 
fusion, 763-767. 

Pericardium,  diseases  of,  760-770;  in  sep- 
tico-pyaemia,  51;  tuberculosis  of,  179; 
tuberculous  lesions  in,  in  chronic  ulcera- 
tive tuberculosis,  190. 

Perichondritis,  618. 

Perihepatitis,  581,  582;  chronic  adhesive 
pericarditis  and,  768;  chronic,  prolifera- 
tive peritonitis  and,  606. 


Perinephric  abscess,  725,  726;  differentia- 
tion of  .appendicitis  from,  537;  differ- 
entiation of  pyonephrosis  from,  714; 
following  rupture  of  a  cyst  in  polycystic 
kidneys,  724;  typhoid  fever  and,  30. 

Perinephritis,  chronic,  perinephric  abscess* 
and,  725. 

Periodical  paralysis,  1119. 

Periosteum  in  gonococcus  infections,  125. 

Peri-pancreatic  abscess,  following  pancre- 
atic abscess,  595. 

Peripheral  nerves,  diseases  of,  1020-1063. 

Peiipheral  neuritis,  differentiation  of  loco- 
motor ataxia  from,  919. 

Periproctitis  following  bacillary  dysentery, 
128. 

Perisigmoiditis,  553. 

Perisplenitis,  chronic,  and  proliferative 
peritonitis,  606. 

Peristalsis,  in  enteroptosis,  549;  in  pyloric 
stenosis,  506;   intussusception  and,  539. 

Peristaltic  unrest,  510. 

Peritoneum,  as  a  means  of  infection  in 
genito-urinary  tuberculosis,  215,  216; 
diseases  of,  600-611;  in  cancer  of  stom- 
ach, 503;  in  malarial  cachexia,  248;  tu- 
berculosis of,  179-182. 

Peritonitis,  actinomycotic,  232;  acute  gen- 
eral, 600-603;  acute,  treatment  of,  610, 
611;  appendicular,  605;  as  a  terminal 
infection,  53;  causing  ascites,  608; 
chronic,  606,  607;  chronic  hemorrhagic, 
607;  chronic  plastic,  perigastric  adhes- 
ions and,  493;  chronic,  treatment  of, 
611;  circumscribed,  differentiation  of, 
from  appendicitis,  537;  colon  bacillus 
in,  47;  complicating  bacillary  dysentery, 
128;  complicating  influenza,  118;  com- 
plicating typhoid  fever,  12;  differentia- 
tion of  intestinal  obstruction  from,  544; 
due  to  acute  puerperal  infection,  603 ;  due 
to  Bacillus  coli,  47;  due  to  infarction  in 
acute  endocarditis,  801;  following  gono- 
coccus infection,  124;  following  rupture 
of  a  cyst  in  polycystic  kidney,  724;  in 
amoebiasis,  241;  in  appendicitis,  535, 
536;  in  cancer  of  stomach,  503;  in 
chronic  adhesive  pericarditis,  768;  in 
chronic  gout,  422;  in  external  anthrax, 
149;  in  infants,  603,  604;  in  intestinal 
ulcers,  522;  in  lobar  pneumonia,  91;  in 
perihepatitis,  581;  in  typhoid  fever,  25, 
44,  45;  in  uremia,  695;  indicanuria  in, 
691;  intestinal  catarrh  in,  517;  leukas- 
mic,  743;  localized,  604,  605;  pelvic, 
605;  pelvic,  confusion  of,  with  appendi- 
citis, 536;  perforation  in,  521;  pneu- 
mococcic,  in  tonsillitis,  381;  subphrenic, 
604,  605;  thrombosis  of  portal  vein  in^ 
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562;  tuberculous,  179-182;  tuberculous, 
confusion  of,  with  typhoid  fever,  38;  tu- 
berculous salpingitis  and,  220. 

Perityphlitic  abscess,  rupture  of,  pyuria 
and,  688. 

Perityphlitis  following  bacillary  dysen- 
tery, 128. 

Periurethral  abscess,  123. 

Perles  of  Ldennec  in  asthma,  629,  630. 

Pernicious  anaemia,  definition  of,  733;  di- 
agnosis of,  739;  distribution  of,  733; 
etiology  of,  733,  734;  fatty  degeneration 
of  heart  in,  788;  history  of,  733;  path- 
ology and  morbid  anatomy  of,  734,  735; 
prognosis  of,  738,  739;  splenomegaly  in, 
888;  symptoms  of,  735-738;  treatment 
of,  740. 

Pernicious  malaria,  248. 

Pernicious  malarial  fever,  253,  254. 

Pestis  minor,  140. 

Petechifie,  751;  in  bubonic  plague,  140;  in 
cerebro-spinal  fever,  111;  in  chronic  sec- 
ondary anaemia,  730;  in  measles,  345; 
in  mycosis  intestinalis,  150;  in  perni- 
cious anaemia,  736;  in  relapsing  fever, 
262;  in  scarlet  fever,  335,  337;  in  ther- 
mic fever,  391;  in  typhus  fever,  353; 
in  whooping  cough,  121. 

Petechial  fever,  108.  {See  also  Cerebro- 
spinal fever.) 

Petit  mal,  1080;  diagnosis  of,  1083;  dif- 
ferentiation of  auditory  vertigo  from, 
1048;  differentiation  of  neurasthenia 
from,  1112;  symptoms  of,  1083. 

Pfeiffer's  bacillus,  116,  117. 

Pfeiffer's   phenomenon,  36. 

Phantom  tumor  in  hysteria,  1099. 

Pharyngeal  diphtheria,  63,  64. 

Pharyngeal  tonsil,  468,  471. 

Pharyngitis,  acute,  464,  465;  chronic,  465; 
complicating  small-pox,  323;  in  typhoid 
fever,  22;  sicca,  465. 

Pharynx,  diphtheritis  of,  in  typhoid  fever, 
13;  diseases  of,  464-466;  in  pulmonary 
tuberculosis,  202,  204;  in  smallpox,  317, 
319;  in  tuberculous  laryngitis,  618;  in 
typhoid  fever,  22;  spasm  of,  due  to  le- 
sion of  pneumogastric  nerve,  1050;  tu- 
berculosis of,  211,  212. 

Phenol-sulphonephthalein  test  for  uraemia, 
695. 

Philippine  itch,  316. 

Phimosis,    infantile    convulsions    due    to, 

1077. 
Phlebitis  complicating   influenza,    118;    in 
gout,    423;     of     umbilical   vein,   icterus 
neonatorum  and,  558;   typhoid  and,  45, 
46. 
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Plajfue,  clinical  forms  of,  140;  definition 
of,  138;  dia^noHis  of,  141;  etiology  of, 
139,  140;  fleas  and,  139;  history  and 
geographical  distribution  of,  138,  139; 
Manchurian,  139;  pneumonic,  140;  pre- 
ventive inoculation  against,  142;  pro- 
phylaxis of,  141;  rats  and,  138;  secon- 
dary pneumonia  in,  93;  treatment  of, 
141. 

Plague  serum,  140. 

Plague  spots,  140. 

Plantar  neuralgia,  1092. 

Plaques  jaunesy  999,  1000. 

I'lasmodium  falaiparuni,  246;  malariaB 
245,  246;  vivax,  245. 

Plastic   bronchitis,   631-633. 

PlasHc  linitis,  486. 

Plastic  perigastritis,  493. 

Plastic  pleurisy,  654-655;  chronic  dry 
pleurisy  following,  667,  668. 

Plethora  in  erythremia,  757. 

Pleura,  complications  of  pulmonary  tuber- 
culosis in,  203;  diseases  of,  654-675; 
echinococcus  of,  292,  293;  in  amoebiasis, 
240;  in  broncho-pneumonia,  102,  103; 
in  carcinoma  of  lung,  654;  in  chronic 
ulcerative  tuberculosis,  190;  in  cirrhosis 
of  lung,  641;  in  hypertrophic  emphy- 
sema, 647;  in  lobar  pneumonia,  80;  in 
septico-pysemia,  51;  metastases  in,  in 
cancer  of  stomach,  503;  tuberculosis  of, 
178,  179. 

Pleural  adhesions,  compensatory  emphy- 
sema and,  645. 

Pleural  eflFusion,  differentiation  of  pericar- 
dial effusion  from,  766;  echinococcus  of 
liver  confused  with,  292;  failure  of  left 
auricle  causing,  785. 

Pleurisy,  abscess  of  liver  and,  585;  active 
congestion  of  lungs  in,  633;  acute  dia- 
phragmatic, 662;  acute  encysted,  663; 
acute  fibrinous  or  serous,  654,  655 ;  acute 
ha^morrhagic,  662 ;  acute  interlobar,  663 ; 
acute  purulent,  660-662 ;  acute  sero-fibrin- 
ous,  655-660 ;  acute  tuberculous,  1 78,  662 ; 
as  a  terminal  infection,  53;  associated 
with  fibrinous  bronchitis,  633;  chronic, 
667,  668;  chronic  adhesive,  178;  chronic 
bronchiectasis  and,  626;  chronic  dry, 
667,  668;  chronic  tuberculous,  178; 
chronic  ulcerative  tuberculosis  and,  190, 
191;  chronic,  with  effusion,  667;  cirrho- 
sis of  lung  following,  640;  compensa- 
tory emphysema  in,  645;  complicating 
bacillary  dysentery,  128;  complicating 
cerebro-spinal  fever,  112;  complicating 
gonococcus  infections,  125;  complicating 
smallpox,  322;  complicating  whooping 
cough,  121;  diagnosis  of,  663,  664;  dia- 


phragmatic, 662;  encysted,  663;  follow- 
ing cholera  asiatica,  136;  ha*morrhagic, 
662;  hematoporphyrin  in  urine  in,  693; 
in  cerebro-spinal  fever,  110;  in  chronic 
gout,  422;  in  chronic  interstitial  nephri- 
tis, 707;  in  mumps,  351;  in  pulmonary 
tuberculosis,  203;  in  rheumatic  fever, 
376;  in  scarlet  fever,  338;  in  trichiniasis, 
299;  in  typhoid  fever,  13,  27;  influenza, 
117;  interlobar,  663;  lamblia  intestin- 
alis  in,  281 ;  lobar  pneumonia  and,  89 ; 
neuralgia  of  phrenic  nerve  in,  1091; 
pericarditis  with  effusion  confused  with, 
764;  pneumonia  and,  98,  101;  pulsating, 
differentiation  of  thoracic  aneurism 
from,  857;  purulent,  660-662;  seconilary 
tuberculous,  179;  subacute  tuberculous, 
178;  suppurative,  caused  by  perforation 
of  echinococcus  cysts,  292;  terminal,  in 
uraemia,  695;  treatment  of,  664-667;  tu- 
berculous, 662;  tuberculous,  following 
cervical  adenitis,  176;  tuberculous  peri- 
tonitis and,  180. 

Pleuritis  secondary  to  erysipelas,  54. 

Pleurodynia,  1129,  1130. 

Pleurogenous  interstitial  pneumonia,  640. 

Pleuro-pericardial  friction  in  acute  fibrin- 
ous pericarditis,  763. 

Pleuro-pneumonia,  pericarditis  and,  760. 

Pleurothotonos,  144. 

Plexiform  neuroma,  1026,  1027. 

Plica  polonica,  312. 

Plumbism.     (See  Lead  poisoning.) 

Pneumatosis,  511. 

Pneumaturia,  433,  692. 

Pneumo-bacillus,  Friedlander 's,  77. 

Pneumococci  in  endocarditis,  800. 

Pneumococcic  infections,  74-108. 

Pneumococcus,  in  acute  suppurative  gas- 
tritis, 478;  in  bronchitis,  620;  in  bron- 
cho-pneumonia, 104 ;  in  cholecystitis,  566 ; 
in  diphtheria,  62 ;  in  empyema,  660,  664 ; 
in  gall-stones,  569 ;  in  pericarditis,  761 ;  in 
peritonitis,  601;  in  pleurisy,  656;  in  sep- 
tico-py»mia,  51;  local  affections  from, 
108;  of  Fraenkel  and  Weichselbaum, 
76,  77;  septicemia  due  to,  50,  108;  sep- 
tico-pya»mia  due  to,  51;  terminal  infec- 
tions due  to,  53. 

Pneumogastric  nerve,  affections  of,  1049- 
1051. 

Pneumonia,  abscess  formation  in,  652,  653 ; 
active  congestion  of  lungs  in,  633;  acute 
cerebro-spinal  leptomeningitis  due  to, 
949;  acute  endocarditis  in,  797,  798; 
acute  plastic  pleurisy  in,  654;  albumi- 
nuria in,  685;  albumosuria  in,  686;  ap- 
pendicitis and,  532;  aspiration,  in  ean- 
crum  oris,  459;   aspiration,  in  leprosy, 
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153;  aR9ociation  of,  with  other  diseases, 
93;  blood  pressure  in,  86;  bradycar<lia 
following,  777;  bronchitis  following,  620; 
catarrhal  jaundice  in,  563;  chronic,  95; 
chronic  interstitial,  639-642;  chronic  ul- 
cerative tuberculosis  and,  188,  189;  con- 
fusion of,  with  typhoid  fever,  37;  con- 
tusion, 76;  death  from,  in  hypertrophic 
emphysema,  649;  differentiation  of  pleu- 
risy from,  663;  dilatation  of  colon  in, 
552;  diphtheroid  enteritis  in,  520;  em- 
pyema and,  660;  fibrinous  casts  in  ex- 
pectoration of,  632;  fibrous  interstitial, 
273;  following  cholera  asiatica,  136; 
following  putrid  bronchitis,  624;  gan- 
grene of  lung  following,  650,  651 ; 
haemoptysis  in,  636;  herpes  zoster  in, 
926;  history  of,  74;  in  bulbar  paralysis, 
931;  in  cerebro-spinal  fever,  110-113;  in 
chronic  interstitial  nephritis,  707;  in  dia- 
betes, 431,  434;  in  diphtheria,  62;  in 
glanders,  146;  in  leukaemia,  743;  in  ma- 
laria, 248;  in  measles,  346;  in  psitta- 
cosis, 388;  in  pulmonary  tuberculosis, 
203,  208,  209;  in  relapsing  fever,  263; 
in  rheumatic  fever,  376;  in  rubella,  349; 
in  small-pox,  322;  in  tonsillitis,  381;  in 
trichiniasis,  299;  in  typhoid  fever,  13, 
27;  in  whooping  cough,  121;  infantile 
convulsions  preceding,  1078;  inflamma- 
tion of  oesophagus  in,  472,  473;  influ- 
enza, 118;  interstitial  bronchiectasis 
following,  625;  intestinal  catarrh  and, 
517;  jaundice  in,  91;  lobar,  abdominal 
pain  in,  83;  lobar,  dilatation  of  stonuich 
in,  90;  membranous  gastritis  in,  479; 
meningitis  in,  951 ;  mycotic  aneurism 
and,  848;  pericardial  effusion  in,  766; 
pericarditis  in,  760,  761;  plague  and, 
141;  post-operative,  94;  prophylaxis  in, 
98;  secondary  to  erysipelas,  54,  56; 
streptococcus  pleurisy  and,  656;  sub- 
phrenic abscess  following,  604;  suppu- 
rative cholangitis  and,  565;  thyroiditis 
in,  871;  vaccine  therapy  in,  78;  varieties 
of,  92;  white,  of  fetus,  272. 

Pneumonic  infections,  108. 

I'neumonic   plague,   140. 

Pneumonic  tuberculosis  of  the  lungs,  183- 
187. 

Pneumonokoniosis,  definition  of,  642;  di- 
agnosis of,  645;  etiology  of,  642,  643; 
morbid  anatomy  of,  643,  644;  prophy- 
laxis of,  645;  symptoms  of,  644,  645; 
treatment  of,  645. 

Pneumopericardium,  769,  770. 

I'neumothorax,  aneurism  and,  854;  com- 
l)onsatory  emphysema  in,  645;  diagno- 
sis  of,    671;    emphysema   of   lung   and, 


647,  675;  etiology  of,  669,  670;  fol 
ing  exploratory  puncture  in  pleu 
666;  from  interstitial  emphysema,  ( 
in  chronic  ulcerative  tuberculosis, 
190;  in  empyema,  661;  in  pulmonary 
berculosis,  203;  in  tuberculosis,  229 
typhoid  fever,  27 ;  induction  of,  in  ti 
ment  of  tuberculosis,  229;  morbid 
atomy  of,  670;  prognosis  of,  672; 
phrenic  abscess  simulating,  604,  i 
symptoms  of,  670,  671;  treatment 
672. 

Pneumo-typhus,   27,   98. 

Podagra.     {See  Gout.) 

Pododynia,  125,  1092. 

Poikilocytosis,  732,  737. 

Poisoning,  arsenical,  406,  407;;  bradj 
dia  in,  777;  cheese,  4(>9;  drug,  paro 
and,  463 ;  fish,  409 ;  grain  and  vegetj 
409,  410;  hsBmatemesis  in,  507;  1 
402-406;  meat,  407,  408;  mercury,  1 
arsenic,  diphtheroid  enteritis  in.  i 
metallic,  parotitis  and,  463;  milk, 
tea,  coffee,  etc.,  cardiac  hypertrophy 
781;   tetany  and,   881. 

Poisons,  acute  cardiac  insuflSeiency 
to,  785;  causing  catarrhal  ente 
517;  chronic  cardiac  insufiScieney  du 
786;  jaundice  due  to,  557;  sclerosi 
heart  valves  duo  to,  S04;  toxic  gasi 
due  to,  478,  479. 

Polioencephalitis,    366,    1014.    1015;   \ 
plegia  in  children  an<l,   100". 

Polio-myeloencephalitis,  hemiplegia  in 
dren  and,  1007. 

Poliomyelitis,    acute    bulbar   paralysis 
931;    acute   myelitis   ami,   966;    ant 
chronica    (see    Progressive   central 
cular   atrophy)  ;    chronic    anterior, 
differentiation    of     chorea     from, 
1073;  facial  paralysis  in,  1041;  glot 
test  in.  367;  in  typhoid  fever,  29. 

Polio-myelitLs,  acute,   364,   940,  941:  : 
tive  form  of,  365;   bulbar  form  of. 
cerebral   typo    of,   366;    course  of. 
definition    of,    364;     diagnosis    of. 
etiology  of,  364,   365;    history  of, 
meningitic  form  of,  366;  morbid  ana 
of,  365;   polio-myelitic  or  spi^radic 
of,    366;    polyneuritic     forms    of. 
progressive  ascending  type  of,  366; 
nosis     of,     367;     prophylaxis     of. 
symptoms    of,     365-367;     treatment 
368. 

Pollantin,  613. 

Pollen,  hay  fever  duo  to,  612. 

Polyadenitis  in  measles,  346. 

TolymUnome  en  nappe^  .'jOo. 

Polyiemia  in  myeloid  leukaemia,  741, 
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Polyarteritis  acuta  nodosa,  862. 

Polyarthritis,  acute,  in  gout,  422. 

Polychromatophilia,  738. 

Polycystsemia,  hypertonica,  758;  in  con- 
genital ilisease,  834;  in  diabetes,  433;  in 
high  altitudes,  395;  vera,  757,  758. 

Polycystic  kidneys,  724. 

Polymyositis  haemorrhagica,  1129. 

Polyneuritic  form  of  acute  polio-myelitis, 
366. 

Polyneuritis,  acute  febrile,  1022,  1023;  fol- 
lowing whooping  cough,  121;  in  measles, 
347;  in  rheumatic  fever,  376,  377;  re- 
currens,  1023. 

Polyorrhomenitis,  178;  in  chronic  perito- 
nitis, 607. 

Polyphagia,  432. 

Polypi,  nasal,  asthma  associated  with,  629 ; 
nasal,  loss  of  sense  of  smell  in,  1028;  of 
stomach,   505. 

Polyserositis  in  chronic  peritonitis,  607. 

Polyuria,  hydronephrosis  due  to,  716;  in 
myeloid  disease  of  kidneys,  712;  in 
chronic  interstitial  nephritis,  706;  in  dia- 
betes insipidus,  440;  in  ''essential  phos- 
phaturia, '^  691;  in  neurasthenia,  1111; 
in  pyelitis,  714;  in  typhoid  fever,  30. 

Pons,  hemiplegia  due  to  haemorrhage  in, 
993,  995;  medulla  oblongata  and  lesions 
of,  973,  974;  Variolii,  hemiplegia  due 
to  lesion  of,  992. 

*'Poor  man's  gout,''  418. 

Porencephalus,  1007,  1010. 

Pork  tapeworm,  284. 

Porocephalus  constrictus,  310. 

Portal  obstruction  causing  ascites,  608. 

Portal  vein,  diseases  of,  562. 

Porto  Rican  Commission  on  Hook-worm 
Disease,  304. 

Posthemiplegic  movements,  1008. 

Post-mortem  wart,  162. 

Post-operative  broncho-pneumonia,  102. 

Post -operative  pneumonia,  94. 

Post-operative  tetanus,  144. 

Post-typhoid  insanity,  46. 

Post-typhoid  neuritis,  46. 

Post  typhoid  pyaemia,  31,  32. 

Post-typhoid   septicapmia,  31. 

Posterior  basic  meningitis,  951. 

Posterior  cerebral  artery,  symptoms  of 
blocking  of,  1000. 

Posterior  spinal  sclerosis.  (See  Locomotor 
ataxia.)  • 

Potassium  chlorate,  acute  Bright 's  disease 
duo  to,  697;  htt'moglobinuria  due  to,  683. 

rulato-poisoning,  410. 

Pott*s  disease,  Addison's  disease  and, 
863;  compression  of  spinal  cord  and, 
959-961. 


Pregnancy,  acute  Bright 's  disease  and, 
697,  699;  acute  chorea  and,  1067;  acute 
yellow  atrophy  and,  559;  albuminuria 
of,  685;  Bacillus  coli  infections  in,  47; 
causing  obstructive  jaundice,  555;  con- 
stipation and,  545;  decrease  of  phos- 
phoric output  in,  691;  enteroptosis  and, 
549;  gall-stones  and,  569;  glycosuria  in, 
429;  maniacal  chorea  in,  1070;  meralgia 
paraesthetica  and,  1060;  mitral  lesions 
an<l,  828 ;  myeloid  leuksemia  and,  741 ; 
OHlema  of  lungs  in,  635;  pernicious  anae- 
mia and,  733,  734;  pyelitis  and,  712; 
relapsing  fever  in,  263;  relation  of,  to 
floating  kidney,  677;  rickets  and,  445; 
spasm  of  oesophagus  in,  473;  suprarenal 
bodies  and,  864;  tetany  in,  881;  tuber- 
culosis and,  222;  typhoid  fever  in,  34; 
valvular  disease  and,  827. 

Prepuce,  alherent,  epilepsy  and,  1081, 
1087. 

Priapism  in  myeloid  leukaemia,  743. 

Primary  combined   sclerosis,  943,   944. 

Primary  lateral  sclerosis,  935,  936. 

Professional  spasms,  1093-1095. 

Profeta's  law,  265. 

Progeria.  893. 

Progressive  bulbar  paralysis,  atrophy  of 
tongue  in,  1055. 

Progressive  central  muscular  atrophy,  940; 
definition  of,  927,  928;  diagnosis  of, 
930;  diflferentiation  of  muscular  dystro- 
phies from,  934;  etiology  of,  928;  morbid 
anatomy  of,  928,  929 ;  symptoms  of,  929, 
930;  treatment  of,  930. 

Progressive  interstitial  hypertrophic  neu- 
ritis of  infants,  945. 

Progressive  muscular  atrophy,  atrophy  of 
tongue,  in,  1055;  ophthalmoplegia  ex- 
terna in,  1038;  paralysis  in,  1052. 

Progressive  neural  muscular  atrophy,  931, 
932;  differentiation  of  muscular  dystro- 
phies from,  934. 

Progressive  paralysis  of  insane,  Jacksonian 
epilepsy  due  to,  1084.  ^ 

Progressive  paresis  following  traumatic 
neuroses,  1118. 

Proliferative  peritonitis,  606,  607. 

Prostate,  tuberculosis  of,  219. 

Prostatic  abscess,  septico-pyaemia  follow- 
ing, 52. 

Prostatitis,  gonorrheal,  123;  in  typhoid  fe- 
ver, 30,  45. 

Proteus  bacillus,  in  infectious  jaundice, 
385;  in  pyelitis,  712. 

Piotozoan   infections,   237. 

Protozoic    dermatitis,   235. 

Pruritus,  in  diabetes,  432,  434,  439;  in 
exophthalmic  goitre,  879;  in  Uodgkin's 
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disease,  748;  in  hyi)ertrophic  cirrhosis, 
581;  in  jaundice,  556;  in  lymphoid  leu- 
kemia, 745. 

Psammoma,  of  brain,  1010;  of  spinal  cord, 
963. 

pBcudo-angina  in  neurasthenia,  1110. 

I'seudo-apoplectic  attacks,  in  fatty  heart, 
791 ;  in  Stokes- Adams  disease,  779. 

Pseudo-biliary  colic,  571. 

Pseudo-bulbar  paralysis,  931. 

Pseudo-cavernous  signs,  201,  202. 

P*8eudo-chylous  ascites,  610. 

Pseudo-crisis  in  lobar  pneumonia,  83. 

Pseudo-cyesis,  1099. 

Pseudo-diphtheria  bacillus,  59,  60. 

Pseudo-hydrophobia,  371 ;  pharyngeal 
spasm  in,  1050. 

Pseudo-leukemia,  747,  749. 

Pseudolipoma,  453. 

Pseudo-membranous  pachymeningitis  in- 
terna, 946. 

Pseudo-paralysis,  syphilitic,  confusion  of, 
with  infantile  scurvy,  450. 

Pseudo-paresis  of  rickets,  443. 

Pseudoptosis,  1036. 

Peeudo-sclerosis  of  brain,  953,  954. 

Pscudo- tabes,  322;  in  cerebro-spinal  fever, 
118. 

Pseudo-tabetic  gait.     {See  Steppage  gait.) 

Psilosis,  519. 

Pi^ittacosiB,  388. 

Psoas  abscess,  involvement  of  lumbar 
plexus   in,   1060. 

Phoriasis,  buccal,  460. 

Psorospcrmiasis,  237. 

Psorosperms  in  empyema,  660. 

Psychasthenia,  1111.     (See  Neurasthenia.) 

Psycho-analytical  metho<l8,  1105. 

I'sychoses,  excessive  hunger  in,  514;  in 
typhoid  fever,  29. 

Psychosis  polyneuritica,  397. 

Psychotherapy,  1104;  in  treatment  of  hys- 
teria, 1104;  in  treatment  of  neurasthe- 
nia, 1115,  1116. 

Ptomaine  poisoning,  408. 

Ptosis,  1035;*  due  to  paralysis  of  third 
nerve,  1035;  hysterical,  1036;  in  acute 
cerebro-spinal  leptomeningitis,  950;  in 
locomotor  ataxia,  915,  919;  in  myasthe- 
nia gravis,  1133;  in  ophthalmoplegic  mi- 
graine, 1089;  in  syphiloma  of  brain, 
1009. 

Ptyalism,   459,   462,   463. 

Puberty,  epistaxis  at,  613;  palpitation  at, 
770. 

Puer|)eral  condition,  cerebral  embolism  in, 
998. 

Puerperal  disease  in  acute  endocarditis, 
800. 


Puerperal  fever,  ftcnte  chorea  an 
1069;  acute  endocarditis  and,  71 
carditis  in,  760. 
.  Puerperal  state,  bradycardia  in,  7 
nicious  anemia  and,  734. 

Pulex  irritans,  312;  penetrans,  31: 

Pulmonary  actinomycosis,  233. 

Pulmonary  anthrax,  150. 

Pulmonary  apoplexy,  637,  638. 

Pulmonary  artery,  aneurism  <»! 
changes  in,  in  hypertrophic  omj 
647. 

Pulmonary   congestion,   in    aortic 
815;  in  mitral  incompetency,  81 

Pulmonary  distomiasis,  282. 

Pulmonary  form  of  acute  miliar 
culosis,  170. 

Pulmonary  hemorrhage,  636-638 
ment  of,  638,  639. 

Pulmonary   insufficiency,   826. 

Pulmonary  orifice,  congenital  lea 
834. 

Pulmonary  tuberculosis,  182-211; 
of  lung  and,  653;  acute  endocar 
797,  798;  bronchiectasis  and,  62 
plications  of,  202-206;  com] 
amcebiasis,  241;  concurrent  ii 
and  diseases  a8sociate<l  with,  : 
death  due  to,  in  stenosis  of  pu 
orifice,  834;  diagnosis  of,  206  2 
ferentiation  of  chlorosis  from,  7 
ferentiation  of  pneumothorax  frc 
cchinococcus  confuse<l  with,  29: 
liver  and,  590;  fibrinous  casts  i 
toration  of,  632;  following  cervic 
itis,  176;  hematoporphyrin  in  t 
in,  693;  hemorrhagic  i>achymi 
in,  947;  hypertrophic  arthroi>j 
1143;  laryngitis  secondary  t 
modes  of  death  in,  210,  211;  t 
infection  in,  182,  183;  phospha 
691;  pleurisy  and,  655;  plcuro 
dial  friction  in,  762;  throml>osis 
bral  veins  an<l  sinuses  in,  1005. 

Pulmonary  valve  tlisease,  825,  826. 

Pulsating  pleurisy,  661 ;  difiTerenti 
thoracic  aneurism  from,  857. 

Pulse,  capillary,  in  aortic  incom 
813;  high  tension,  841;  in  acute 
disease,  698;  in  acute  cereb 
leptomeningitis,  950;  in  acute 
myelitis,  967;  in  acute  seconds 
mia,  728;  in  aneurism  of  al 
aorta,  860;  in  aneurism  of 
aorta,  853;  in  angina  ptvtoris, 
aortic  incompetency,  813,  S14;  i 
stenosis,  816;  in  apoplectic  attac 
in  arthritis  deformans,  1138,  ] 
brain  abansB,  1017;  in  cardial 
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trophy,  782;  in  cardiac  insufficiency, 
790;  in  chlorosis,  733;  in  chronic  gas- 
tritis, 481 ;  in  chronic  interstitial  nephri- 
tis, 707;  in  chronic  parenchymatous 
nephritis,  703;  in  chronic  ulcerative  tu- 
iHjrculosis,  197,  198;  in  delirium  tremens, 
399;  in  diabetes,  432;  in  gangrene  of 
lung,  652;  in  hajmorrhagic  pachymenin- 
gitis, 947;  in  intestinal  obstruction,  542; 
in  lobar  pneumonia,  82,  86;  in  malaria, 
249;  in  measles,  344;  in  mitral  incompe- 
tency, 820;  in  mitral  stenosis,  823;  in 
myeloid  leukaemia,  743;  in  neurasthenia, 
1110;  in  obstructive  jaundice,  556;  in 
palpitation  of  heart,  771 ;  in  pericarditis 
with  effusion,  764;  in  peritonitis,  601; 
in  pernicious  aneemia,  735;  in  pneumo- 
thorax, 670;  in  relapsing  fever,  262;  in 
rheumatic  fever,  374;  in  scarlet  fever, 
336;  in  serous  meningitis,  1018;  in 
small-pox,  318;  in  Stokes-Adams  dis- 
ease, 779 ;  in  suppurative  tonsillitis,  467 ; 
in  thermic  fever,  391 ;  in  transverse  mye- 
litis, 968;  in  tuberculous  broncho-pneu- 
monia, 186;  in  tuberculous  meningitis, 
173 ;  in  tumars  of  brain,  1011 ;  in  typhoid 
lever,  20;  in  typhus  fever,  353,  354;  in 
yellow  fever,  359. 

Pulse  rate,  in  bradycardia,  777;  in  tachy- 
cardia, 776,  777. 

Pulsus  irregularis  perpetuus,  774,  775; 
paradoxus,  764,  772. 

Puncture,  exploratory,  pnoumothorax  fol- 
lowing, 669;  exploratory,  in  pleurisy, 
063,  664,  666;  in  cardiac  dropsy,  794;  of 
heart,  831,  832;  of  skin  in  acute  Bright  *s 
disease,  701. 

Pupils,  contraction  of,  in  acute  cerebro- 
spinal leptomeningitis,  950;  in  cerebral 
apoplexy.  997;  in  hojmorrhagic  pachy- 
meningitis, 947. 

Pupils,  ililatation  of,  in  apoplectic  at- 
tacks, 991;  in  cerebral  anaemia,  986;  in 
compression  myelitis,  960;  in  morphia 
habit,  401. 

Purin  IkxHcs  and  gout,  417,  418. 

Purpura,  750,  751;  acute  secondary  ana5- 
mia  in,  728,  729;  albuminuria  in,  685; 
arthritis,  751-753;  differentiation  of 
scurvy  from,  448;  fulminans,  753;  ha»- 
matemesis  in,  507;  hematuria  in.  681; 
ha»morrhagic,  753,  754;  ha»morrhagic, 
adrenalitis  and,  868;  hemorrhagic,  haem- 
optysis in,  636;  in  cardiac  insuffi- 
ciency, 790;  in  <lial)ete8,  434;  in  hyper- 
tiophic  cirrhosis,  5«1;  in  lobar  pneu- 
n<onin,  «8;  in  myeloid  leukaemia,  743;  in 
polymyositis  ha*morrhagica,  1129;  in  scar- 
let fever,  338;  in  splenic  amemia,  887; 


retinitis  in,  1030;  rheumatica,  752;  sim- 
plex, 752;  symptomatic,  751;  treatment 
of,  754;  variolosa,  320,  321;  visceral 
lesions  in,  752,  753. 

Purpuric  affections,  acute  Bright  ^s  disease 
in,  697. 

Purulent  pleurisy,  etiology  of,  660;  mor- 
bid anatomy  of,  660;  symptoms  of,  660- 
662. 

Purulent  pachymeningitis,  946. 

Pus,  in  erysipelas,  55;  in  intestinal  ulcers, 
522;  in  urine  (see  Pyuria). 

Pus  cocci,  in  pericarditis,  761;  in  septico- 
pyaemia,  51. 

Pustular  rash  in  syphilis,  266,  267. 

Putrefaction  of  meat  causing  poisoning, 
408. 

Putrid  bronchitis,  624. 

Putrid  sore  mouth,  457. 

Pyaemia  (see  Septico-pyaemia) ;  abscess  of 
lung  associated  with,  652;  acute  chorea 
and,  1067;  acute  interstitial  myocarditis 
in,  787;  confusion  of,  with  typhoid  fe- 
ver, 37;  differentiation  of  acute  endo- 
carditis from,  803;  diphtheroid  enteritis 
in,  520;  ecchymoses  in,  751;  following 
suppurative  myositis,  1128;  formation  of 
septic  infarcts  in,  787;  gonococcus,  124, 
]  25 ;  in  thrombosis  of  cerebral  veins  and 
sinuses,  1005;  inflammation  of  oesopha- 
gus in,  472;  intestinal  catarrh  and,  517; 
jaunilico  in,  557;  liver  abscess  and,  585; 
membranous  gastritis  in,  479;  peritonitis 
in,  600;  post-typhoid,  31,  32;  resem- 
blance of  rheumatic  fever  to,  373;  scar- 
latinal, 338. 

Pya'mic  abscess  of  liver,  583-585. 

Pyelitis,  bacilluric,  687;  Bacillus  coli  and, 
47;  calculous,  septico-pyaemia  and,  52; 
calculous,  tuberculosis  of  kidneys  con- 
fuse<l  with,  219;  definition  of,  712;  diag- 
nosis of,  714,  715;  due  to  calculi,  719; 
etiology  of,  712;  following  gonococcus 
infection,  124;  in  renal  calculus,  720; 
morbid  anatomy  of,  712,  713;  post-ty- 
phoid, 30;  pyuria  and,  687;  prognosis 
of,  715;  symptoms  of,  713,  714;  treat- 
ment of,  715. 

Pyelocystitis,  Bacillus  coli  and,  47. 

Pyelonephritis  (see  Pyelitis)  ;  pyuria  and, 
687. 

Pyelonephrosis,  sporotrichosis  parasite  in, 
235. 

Pylephlebitis,  adhesive,  562;  appendicitis 
and,  535,  536;  septico-pyaemia  ami,  51; 
suppuration  of  mesenteric  veins  in,  554; 
suppurative,  583,  584;  suppurative  an- 
giocholitis  and,  565;  tiiromboaiB  of  mM- 
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enteric  vessels  and,  554;  typhoid  fever 
and,  12,  26. 

Pylethrombosis,  splenomegaly  and,  887, 
888. 

Pyloric  obstruction,  causing  dilatation  of 
stomach,   487. 

Pyloric  spasm,  511. 

Pylorus,  hypertrophic  stenosis  of,  505,  506 ; 
insufficiency  of,  511. 

Pyocyanic  disease,  50. 

Pyogenic  infections,  48-53. 

Pyonephrosis  {see  Pyelitis) ;  differentia- 
tion of  hydronephrosis  from,  717;  due 
to  calculi,  719;  following  hydroneph- 
rosis, 717;  lipuria  in,  693;  tuberculous, 
218. 

Pyo-pneumothorax,  179  {see  Pneumotho- 
rax) ;  in  amoebiasis,  240 ;  in  pulmonary 
tuberculosis,  203;   subphrenicus,  604. 

Pyorrhea  alveolaris,  462;  foul  breath  and, 
461;  in  pernicious  ansmia,  736. 

Pyosalpinx,  tuberculous  peritonitis  and, 
181. 

Pyothorax,  subphrenic  abscess  and,  604. 

Pyiogallic  acid,  haemoglobinuria  due  to, 
683. 

Pyuria,  687,  688;  in  perinephric  abscess, 
725;  in  pyelitis,  713,  714;  in  renal  cal- 
culus, 721;  in  typhoid  fever,  30. 


Quartan  fever,  228,  251,  252. 
Quaternary  stage  of  syphilis,  268. 
Quincke  *s  disease,  1123,  1124. 
Quinine  in  malaria,  257,  258;  purpura  due 

to,  751. 
Qi:inine  poisonihg,  toxic  amaurosis  in,  1030. 


B 


Rabies  {see  Hydrophobia) ;  ptyalism  and, 
462. 

Kadial  paralysis,  1059. 

Radiography  in  enteroptosis,  549. 

Radium  treatment  of  leprosy,  154. 

Rag-pickers*  disease,  150. 

Railway  brain.     {See  Traumatic  neuroses.) 

Railway  spine.     {See  Traumatic  neuroses.) 

Rales,  crepitant,  in  chronic  bronchitis,  623; 
in  acute  bronchitis,  621 ;  in  acute  conges- 
lion  of  lung^,  633;  in  acute  milary  tu- 
berculosis, 170;  in  acute  sero-fibrinous 
pleurisy,  659;  in  acute  vesicular  emphy- 
sema, 650;  in  asthma,  629;  in  bronchiec- 
tasis, 627;  in  broncho- pneumonia,  104, 
105;   in   chronic   interstitial   pneumonia, 


642;  in  chronic  ulcerative  tul 
200, 201 ;  in  diagnosis  of  pulmoo 
culosis,  207 ;  in  fibrinous  broncl 
in  indurative  mediastino  pc 
675;  in  lobar  pneumonia,  8J 
cpdema  of  lung»,  635;  in  pneu 
671 ;  in  tuberculous  pneumonij 
whooping  cough,  121. 

Rapid  heart,  776,  777. 

Rash,  in  acute  endocarditis,  801 
dengue,  363;  in  herpes  zoster, 
in  measles,  345,  346;  in  rat-l 
389;  in  Rocky  Mountain  spot 
388;  in  rubella,  348,  349;  in  i 
ver,  335,  336;  in  small-pox,  3! 
syphilis,  266,  267;  in  typhus  1 
354;  in  varicella,  331,  332; 
small-pox,  318. 

Rashes,  drug.  differentiaHon  of  i 
ver  from,  340 ;  in  locomotor  at ^ 

Rat-bite  fever,  389. 

Rats  and  plague,  138,  139,  140, 

Raynaud's  disease,  complications 
1122;    definition    of,    1120;    oti 
1120;    haemoglobinuria    and,    6 
anspmia   in,     727;    pathology 
1121;  scleroderma  and,  1126; 
of,  1121;  treatment  of,  1122. 

von  Recklinghausen's  disease,  102 

Rectal  feeding  in  peptic  ulcer,  A\ 

Rectum,  as  a  means  of  infection 
urinary    tuberculosis,    216;    sy 
275;  tuberculosis  of,  213. 

Recurrence  of  pneumonia,  91. 

Recurrent    small-pox,    322. 

Red  granular  kidney.  {See  Chrc 
stitial  nephritis.) 

Red-light  treatment  of  small-pox, 

Red  neuralgia,  1123. 

Redux-crepitus,  86. 

Reeducation     in     treatment     of 
1105. 

Reflexes,  absence  of,  in  hereilita; 
944;  loss  of,  in  locomotor  at; 
917. 

Regurgitation,  in  cancer  of  a 
475;  in  dilatation  of  o»ophagi 

Relapse,  in  acute  dyspepsia  of 
526;  in  dengue,  363;  in  mal 
254,  255;  in  mumps,  350;  in  p 
91;  in  scarlet  fever,  339;  in  sj 
in  tonsillitis,  381 ;  in  typhoid 
35;  in  yellow  fever.  360. 

Relapsing    fever,    African    form 
anatomy  of,  262;  definition  of 
agnosis  of,  263;   etiology'   of, 
jaundice   in,   557;    prophylaxis 
symptoms   of,    262.    263;    treal 
263. 
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Ben  mobilis.     (See  Movable  kidney.) 

Renal  artery,  aneurism  of,  861. 

Renal  calculus.     {See  Nephrolithiasis.) 

Renal  colic,  differentiation  of,  from  intes- 
tinal and  biliary  colic,  721. 

Renal  sand,  718. 

Renal  system  in  typhoid  fever,  29,  30. 

Renal  tuberculosis.  (See  Tuberculosis  of 
kidneys.) 

Reptilian  heart,  832. 

Resolution,  delayed,  in  pneumonia,  95;  de- 
layed, treatment  of,  101;  in  broncho- 
pneumonia, 104 ;  in  lobar  pneumonia,  80. 

Resorts  for  tuberculous  patients,  226,  227. 

Respiration,  in  acute  bronchitis,  621;  in 
apoplectic  attacks,  991;  in  asthma,  629; 
in  broncho-pneumonia,  105;  in  cerebral 
anaemia,  986;  in  chronic  interstitial  ne- 
phritis, 707;  in  lobar  pneumonia,  84; 
in  oedema  of  glottis,  616;  in  pneumonic 
tuberculosis,  184;  in  subphrenic  abscess, 
605;  in  tuberculous  broncho-pneumonia, 
186;  relation  of,  to  circulation,  984,  985. 

Respiratory  influenza,  117. 

Respiratory  organs  in  typhoid  fever,  12, 
13,  26,  27. 

Respiratory  tract,  care  of,  in  pneumonia, 
100,  101. 

Rest,  in  treatment  of  cardiac  failure,  792. 

Retina,  lesions  of,   1029,   1030. 

Retina]  haemorrhage  in  acute  endocarditis, 
801. 

Retinitis,  1029,  1030;  diabetic,  434; 
haemorrhagic,  gout  and,  423;  haemor- 
rbagic,  in  acute  Bright 's  disease,  698; 
in  chronic  interstitial  nephritis,  708;  in 
syphilis,  267;  leukaemic,  743;  pigmen- 
tosa, 1029. 

Retraction  of  diaphragm  in  chronic  ad- 
hesive pericarditis,  768. 

Retro-peritoneal  abscess  following  intes- 
tinal ulcers,  522. 

Retropharyngeal  abscess,  466. 

Revaccination,  328,  330. 

Rhabditis  niellyi,  305. 

Rhabdomyoma  of  kidney,  722. 

Rhachitis.     {See  Rickets.) 

Rliagades,  268. 

Kheuniatic  fever,  acute  endocarditis  in, 
797,  798,  803;  appendicitis  and,  532;  as 
an  acute  infectious  disease,  373;  brady- 
cardia following,  777;  chronic  secondary 
anaemia  in,  729;  complications  of,  375- 
377;  course  of,  377;  definition  of,  371; 
dengue  confused  with,  363 ;  diagnosis  of, 
377,  378;  differentiation  of  arthritis  de- 
formans from,  1140;  dilatation  of  heart 
in,  784;  etiology  of,  371-373;  morbid 
anatomy  of,  373,  374;  mycotic  aneurism 
78 


and,  848;  pericarditis  in,  760,  761,  763; 
prognosis  of,  377;  symptoms  of,  374, 
375;  thyroiditis  in,  871;  treatment  of, 
378-380;  trichiniasis  confused  with,  300. 

Rheumatic  neuritis,  1021. 

Rheumatic  nodules,  377. 

**  Rheumatic ' '  peritonitis,  600. 

Rheumatism,  acute  chorea  and,  1066,  1067, 
1069;  cardiac  irregularity  associated 
with,  775;  ** chronic,"  1142;  differentia- 
tion of  gout  from,  423,  424;  hematopor- 
ph3nrin  in  urine  in,  693;  purpura  in,  751, 
752;  sciatica  and,  1061,  1063;  valvulitis 
in,  809. 

Rheumatoid  arthritis,  1134,  1135. 

Rhinitis,  hypertrophic,  asthma  associated 
with,  629;  membranous  or  fibrinous,  64, 
65;  syphilitic,  268. 

Rhinorrhoea  in  acromegaly,  891. 

Rhizomelia,  1146. 

Rhonchi  in  chronic  bronchitis,  623. 

Ribs,  changes  in,  in  rickets,  443. 

Rice,  beriberi  and,  414,  415,  416. 

Rice-water  stools  of  cholera,  135. 

Rickets,  amyloid  liver  and,  590;  definition 
of,  441;  dilatation  of  stomach  in,  487; 
etiology  of,  441,  442;  infantile  convul- 
sions and,  1077,  1078,  1079;  lymphatism 
and,  870;  morbid  anatomy  of,  442,  443; 
predisposing  to  broncho- pneumonia,  102; 
prognosis  of,  445;  spasmodic  laryngitis 
in,  617;  symptoms  of,  443-445;  tetany 
and,  882;   treatment  of,  445,  446. 

Rieders  lobe,  572,  589. 

Riga's  disease,   121,  457. 

Rigidity  in  paralysis  agitans,  1064. 

Rigors  in  abscess  of  brain,  1016. 

Bisus  sardonicus,  143. 

Rocky  Mountain  spotted  fever,  388. 

Soger,  bruit  de,  833. 

Romberg's  symptom,  in  locomotor  ataxia, 
916;  in  neurasthenia,  1110. 

Rontgen  ray  in  diagnosis  of  oesophageal 
cancer,  475. 

Rose  cold,  612. 

Rose-colored  spots  in  cerebro-spinal  fever, 
111. 

Roseola,  syphilitic,  266. 

Rotch's  sign,   765. 

Rotheln  {see  Rubella) ;  differentiation  of 
measles  from,  347;  differentiation  of 
scarlet  fever  from,  340. 

Rubella,  diagnosis  of,  349;  etiology  of, 
348;  symptoms  of,  348,  349;  treatment 
of,  349. 

Rubeola  notha.    {See  Rubella.) 

Rumination,  511. 

Rupia,  267. 
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Rupture,  »leath  from,  in  noeurism  of  ab- 
clnmina)  aorta,  86U;  in  aneurism  of  as- 
cendiDg  areh,  851;  in  aneiiriam  of  he- 
patic artery,  861;  of  a  segment,  aortic 
iiifompcteney  due  to,  S09;  of  aorta  in 
di»seetiiig  aneurism  of  thoraeic  aorta, 
850;  of  bile  duet,  in  biliary  colic,  571; 
of  brachial  plexus,  1058;  of  lung,  em- 
pbyaenia  of  media sti no m  and,  675;  of 
lung  in  whooping  eougb,  121;  of 
(j^sopbagiTS,  475,  47t5;  of  spleen,  884,  885. 

Ki^|>ture  of  hoart,  830,  831;  anaemic  ne- 
crosis anil,  786;  cardiac  insuffieieDcy  in, 
785 ;    liavmoperieardium   in,    769 ;    in   ar- 

tterio-sclerosia,  845;   in  fatty  heart,   79L 
U 
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?<  Sable  iDtestinal/*  553. 

Soccharomyces  albicans,  458. 

Saccharo mycosis,  235. 

Sacculated  exudation  in  tuberculoas  peri- 
tonitis,  18L 

Saeculi,  diBtentioii  i>f,  iu  constipation,  540, 

Sachs*  diseaae,  939. 

Sncral   plexus,  U^sinns  of,  1061. 

St.  Vitus 's  dance.     {tSee  Chorea,  acute.) 

Salaam  convulsitiu,  1054;  in  hysteria,  1099; 
in  hysterical  chorea,  1077, 

Selicyl  compounds  in  treatment  of  rheu* 
matic  fever,  379, 

Saliva,  supersecrtnion  of,  462,  463. 

Salivary  glands,  diseases  of,  462  464;  en- 
largement  of,  in  scurvy,  447;  hypertro- 
phy of,  following  mumps,  351 ;  in  tner- 
ciirial  stomatitis,  459;  io  mumps,  350; 
suppuration  of,  in  mumps,  351;  tuber- 
ciilogis  of,  211. 

Salivation  in  pancreatic  cancer,  599;  ia  ul- 
cerative stomatitis,  457;  pancreatic,  59^. 

Salpingitis,  gonoeoccus,  123 ;  peritonitia 
due  to,  602 ;  tuberculous,  220. 

Saltatory  spasm,   1076. 

Saharsan,  279,  280;  in  angina  pectoris  of 
syphilis,  840;  in  g**neral  paralysis,  926; 
in  locomotor  ataxia,  920;  in  syphilitic 
tumors  of  brain,   1014. 

Sanatoria,  treatment  of  tuberculosis  in, 
225,  226. 

Sand   flea,   313. 

Saprwmia,    48. 

Sarcina  ventricnli  in  pyloric  obHtniction, 
488. 

Sarcina?  in  cancer  and  dilntution  of  atom- 
atdi,   471*;    in  cancer  of  Hlomach,  502, 

Sarcocystis  miescheri  in,  237. 

Sarcoma,  lympluidenitis  and,  672;;  of 
brain,    KHVJ;     of    brain,    tivatmt^nt    of, 


1014i  of  heart,  831;   of   kiilneys,  7 
723;    of    liver,    588;    of    lung,    653; 
DiedJafltiauni,     673,     674;    of    paacKtlt^ 
599;   of  pituitary  gltind,  891;  of  tptsal 
cord,   963;    of   stomach,    505;    of  fwji 
renal  glands,  868;  of  thyroid,  871. 

Saturnism.     (Sec  Lead  poidimiiig.) 

Scapulodynia,  1130. 

Scarlatina,   jaunilice    io,   557;    perirartlil 
in,   760,   761;    sine   eruptione^  537;   tar- 
gical,  334. 

Scarlatinal  dropsy,  dilatation  of  heart  aaid, 
7S4. 

Scarlatinal  typhoid,  339. 

Scarlet  fever,  acute  Bright 's  diseue  doe  U), 
697,  699;   acute  chorea   following,  1067; 
acute    chorea    in,    IU69;     adennitb    nnd, 
470;    anginnee    form    of,    337;    broocbo 
pneumonia  secondary  to,  101,  102:     ^ 
crura    oris   follotting,   459;   compb* 
and  setiuelie  of,   337-339;    d^r 
333;    diagnoeia  of,  339  340; 
tion   of   measles  from.   347; 
tion  of  smallpox  f rom*  323 ; 
inflammation  in,  60;  empyema  ton  v   <: 
060;  end  ward  it  is   in,  797,  798;  etiui.>^v 
of,    333,    334;    iMcmoglobinur';.     ' 
683;   history  of,  333;    hydros 
following,  769;  infantile  ^ 
ceding,  1078;   cpderaa  of   ^ 
Ludwig's   angina    in,     4*'^;    tM;iii^ 
337;   measles  and,  347;  mild  ami 
live  forms  of,  337;   morbid  anat4>n 
334;   multiple  sclerosis  of  bndn  *i 
952 ;  period  of  inf ectivcneas  in,  340,  's\i^ 
prognosis  of,  341;    prophylajLis  of,  W^ 
purpuric    rash   in,   751 ;    retroph 
abscess   following,     466;     symptAio 
335-337;  treatment  of,  341  343; 
fever  and,  32;  ulceration  of  osofilttgQS 
in,  473. 

Schist osomum    hHematobium^    283;    jspoid- 
cum,  283;  japonicum  vel  eattoi,  284. 

Schonleiu's  disease.  752. 

School-made  chorea,  1063. 

Schott  treatment    in    cardiac    iniiuificie 
796,  797. 

Schweniuger  cur©  for  obesity,  452. 

Sciatic  nen'p,  lesions  of,  106L 

Sciatica,   1061;    diagnosis  of,    l"*^.* 
tion  ami  course  of,  1062;   iti 
symptoms  of,  1062  j  treatnirtiL  ^.., 
1063, 

SchirrhouB  cancer  of  6tomaeli«  499. 

Sclerodactylie,  1126,  1127. 

SeUroderma,    circumscribed,     ItlfS,    111 
detinition    of,    11^5;    tliflfiisr,    1126;    m 
exophtliaJinic  goitre,  878,  870;  of  ftngen 
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following  Raynaud's  disease,  1122; 
treatment  of,  1127. 

Sclerose  en  plaques^  952;  lohaire,  952. 

Sclerosis,  188;  cardiac,  angina  pectoris 
and,  837;  hemiplegia  in  children  due  to, 
1006,  1007;  in  birth  palsies,  937;  in 
malaria,  254;  in  motor  tracts  in  pro- 
gressive central  muscular  atrophy,  929 ;  in 
tubercle,  166;  interstitial,  in  pneumono* 
koniosis,  643;  multiple  and  diffuse  cere- 
bral, differentiation  of  chorea  from, 
1072;  multiple  differentiation  of  paraly- 
Fis  agitans  from,  1065 ;  multiple  in  meas- 
les, 347;  multiple  spastic  paralysis  sec- 
ondary to,  939,  940 ;  of  arteries,  in  aortic 
incompetency,  811;  of  arteries  in  poly- 
cystic kidneys,  724;  of  dorsal  columns  in 
ataxia  paraplegia,  943;  of  heart  valves, 
due  to  endocarditis,  799 ;  of  heart  valves, 
mitral  stenosis  due  to,  820,  821 ;  of  heart 
valves  (see  Endocarditis,  chronic) ;  of 
hepatic  artery,  563;  of  lungs,  chronic 
cardiac  insufficiency  due  to,  786;  of 
mesenteric  veins,  554;  of  nerves  in  Ad- 
dison's disease,  864;  of  portal  vein, 
thrombosis  and,  562;  of  pulmonary  ar- 
tery in  arterio-sclerosis,  844;  of  spinal 
cord  in  hereditary  ataxia,  944;  of  stom- 
ach, proliferative  peritonitis  and,  606; 
of  veins  in  arterio-sclerosis,  845;  of 
walls  of  heart,  dilatation  in,  784;  pos- 
terior spinal,  in  ergotism,  410;  posterior 
spinal,  in  locomotor  ataxia,  913,  914; 
primary  combined,  943,  944;  primary 
lateral,  935,  936;  scurvy,  447;  toxic  com- 
bined, 945. 

Sclerosis  of  brain,  diagnosis  of,  953,  954; 
iliffuse,  952;  general  remarks  on,  951, 
952;  Jacksonian  epilepsy  due  to,  1084; 
miliary,  952;  multiple,  952,  953;  prog- 
nosis of,  954;  treatment  of,  954;  tu- 
berous, 952. 

Scoliosis,  in  hereditary  ataxia,  945;  in 
syringomyelia,  965. 

S<!orbutus.     (See  Scurvy.) 

Scotoma  in  migraine,  1088. 

Screw- worm,  313. 

Scrivener's  palsy,  1093. 

Sciofula.  (See  Tuberculosis  of  the  lymph- 
glands.) 

Scurvy,  albuminuria  in,  685;  definition  of, 
446;  diagnosis  of,  448;  differentiation 
of  pellagra  from,  413;  differentiation  of 
purpura  hemorrhagica  from,  754;  etiol- 
ogy of,  446,  447;  infantile,  449,  450; 
morbid  anatomy  of,  447;  pericarditis  in, 
760;  prognosis  of,  448;  prophylaxis  of, 
448;  purpura  in,  751;  symptoms  of, 
447,  448;  treatment  of,  448,  449. 


Seborrhcea  nigricans  in  hysteria,  1102. 

Secondary  anasmia,  728-730;  treatment  of, 
739. 

Secondary  broncho-pneumonia,  102. 

Secondary  contracted  kidney.  (See 
Nephritis,  chronic  interstitial.) 

Secondary  deviation,  1037,  1038. 

Secondary  pneumonias,  93. 

Secondary  spastic  paralysis,  939,  940. 

Segmentation,  787,  788. 

Senile  kidney.  (See  Nephritis,  chronic  in- 
terstitial.) 

Sensitization  in  diphtheria,  73. 

Sensory  system,  903-905. 

Sepsis,  chronic  secondary  anaemia  in,  729; 
leuksDmia  and,  746. 

Septic  infarcts,  787. 

Septicaemia,  acute,  108;  acute  Bright 's 
disease  in,  697;  acute  endocarditis  in, 
798;  acute  pneumonic,  108;  complicat- 
ing erysipelas,  56;  complicating  influ- 
enza, 118;  crypto-genetic,  50;  differen- 
tiation of  scarlet  fever  from,  340 ;  ecchy- 
moses  in,  751;  general,  50;  gonococcic, 
124;  in  appendicitis,  535;  intestinal 
catarrh  and,  517;  mycotic  aneurism  and, 
848;  necrosis  of  liver  in,  559;  pericar- 
ditis in,  763;  peritonitis  in,  600;  pneu- 
mococcus,  108;  post-typhoid,  31;  pro- 
gressive, from  local  infection,  49,  50; 
puerperal,  pelvic  peritonitis  due  to,  605. 

Stpticaemic  plague,  140. 

Septico-pyaemia,  vaccine  treatment  in,  53. 

Septico-pyapmia,  50-53. 

Sero-fibrinous  pleurisy,  course  of,  659,  660; 
etiology  of,  655,  656;  morbid  anatomy 
of,  656,  657 ;  symptoms  of,  657-659. 

Serous  meningitis,  1018,  1019. 

Serratus  paralysis,  1058. 

Serum,  antianthrax,  151;  antitetanic,  145; 
antituberculous,  161 ;  in  treatment  of 
erysipelas,  56 ;  in  treatment  of  tonsillitis, 
382.    . 

Serum  diagnosis  of  syphilis,  277. 

"Serum  disease,*'  72. 

Serum  therapy,  in  bacillary  dysentery, 
130;  in  cerebro-spinal  fever,  115;  in 
diarrhcea  of  children,  530;  in  exophthal- 
mic goitre,  880;  in  gonococcus  infection, 
125;  in  haemophilia,  757;  in  plague,  141, 
142;  in  pneumonia,  78,  79,  100;  in  scar- 
let fever,  343;  in  swine  fever,  389;  in 
typhoid  fever,  43. 

Seven-day  fever,  261,  363. 

Srwer-gas  poisoning,  384;  peritonitis  in 
children   and,  604. 

Sex,  diabetes  and,  430;  in  acute  chorea, 
1006;  in  Addison's  disease,  863;  inanuB- 
biasis,  238;  in  anettriam,  848;  in 
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ism  of  cerebral  arteries,  1003;  in  an 
gina  pectoris,  836;  in  appendieitb,  532; 
in  arthritis  deformans,  1134;  in  beri- 
beri. 415;  in  brain  abscess,  1016;  in 
cancer  of  stomach,  498;  in  cancer  of 
li\er,  587;  in  cerebral  embolism,  998;  in 
cerebral  hemorrhage,  988;  in  chlorosis, 
730;  in  diabetes  insipidus,  439;  in  epi- 
lepsj,  1080 ;  in  exophthalmic  goitre,  877 ; 
in  gall-stones,  569;  in  general  paralysis, 
922;  in  goitre,  872;  in  gout,  418;  in 
hipmophilia,  755;  in  hemiplegia  in  chil- 
dren, 1006;  in  hereditary  spastic  para- 
plegia. 939;  in  hysteria,  1096;  in  intes- 
tinal obstruction  due  to  voUnilus,  540 ;  in 
intestinal  obstruction  from  intussuscep- 
tion. 539;  in  intestinal  obstruction  from 
strangulation,  539;  in  lead  poisoning, 
402;  in  locomotor  ataxia,  913;  in  medi- 
astinal tumors,  673;  in  meralgia  paraes- 
thetica, 1060;  in  mitral  stenosis,  821;  in 
movable  iddney,  676;  in  muscular  dys- 
trophies, 932 ;  in  myeloid  leukaemia,  741 ; 
in  myotonia,  1131;  in  myxoedema,  875; 
in  paralysis  agitans,  1063;  in  paramy- 
oclonus multiplex,  1132;  in  pellagra, 
412;  in  pernicious  anaemia,  734;  in  pleu- 
risy, 655;  in  pneumonic  tuberculosis, 
183;  in  progressive  central  muscular 
atrophy,  928;  in  Raynaud's  disease, 
1120;  in  rheumatic  fever,  372;  in  sclero- 
derma, 1125;  in  splenic  anaemia,  886;  in 
syringomyelia,  965;  in  tuberculosis, 
158;  in  writer's  cramp,  1093;  lobar 
pneumonia  and,  75;  peptic  ulcer  and, 
490,  491 ;  prognosis  of  valve  lesions  and, 
827;  small-pox  and,  315. 

Shaking  palsy.     (See  Paralysis  agitans.) 

Shampooing  in  hydronephrosis,  717. 

Sheep,  anthrax  in,  148. 

Siderodromophobia,   1109. 

Siilerosis,  642,  644. 

Sigmoid  flexure,  dilatation  of,  552;  twist 
an<l  kink  of,  540. 

Sifimoiilitis,  553. 

Signal  symptom,  969. 

Silicosis,  642,  644. 

Simple  dynamic  pulsation,  differentiation 
of  aneurism  of  thoracic  aorta  from,  856. 

Simple  ulcerative  colitis,  521. 

Sinus-thrombosis,    autochthonous,    1004. 

Siriasis.     (See  Sunstroke.) 

Sixth  nerve,  paralysis  of,  1037. 

Skin,  actinomycosis  of,  233;  diphtheria  of, 
66;  in  cerebrospinal  fever,  111,  114;  in 
congenital  syphilis,  268;  in  dengue,  362; 
in  diabetes,  432,  433,  434;  in  erysipelas, 
55 ;  in  Hodgkin  's  disease,  748 ;  in  hyper- 
trophic   cirrhosis,    581;    in    lobar   pneu- 


monia, 88;  in  lymphoid  leukemia 
in  pellagra,  412;  in  pulmonary  ti 
losis,  205,  206;  in  rickets,  444;  ini 
447;  in  typhoid  fever,  18,  19;  in 
fever,  358;  lesions  of,  in  syphilid 
267;  leukaemic  tumors  of,  742,  742 
mentation  of,  in  ochronosis,  454. 

Skin-disease,  acute  Bright 's  diseas 
to,  697. 

Skoda  *s  resonance,  85 ;  in  acute  sero- 
ous  pleurisy,  658. 

Skull,  in  rickets,  444. 

Sleep,  disturbed,  in  aortic  incompc 
812. 

Sleeping  sickness,  258,  259. 

Sleeplessness,  in  cardiac  insufficiency 

•  in  cardiac  insufficiency,  treatmei 
795;  in  neurasthenia,  1108;  in  n 
thenia,  treatment  of,  1115;  in  i 
traumatic  neurasthenia,  1116. 

**  Sleep-start ' '  in  mitral  incompc 
819. 

Sloughing,  intestinal,  in  typhoid  fevi 

Sloughing  eschar  in  apoplexy,  992. 

Slow  heart,  777. 

Smallpox,  abortive  types  of,  321; 
endocarditis  in,  798;  acute  myelit 
to,  966;  broncho-pneumonia  secc 
to,  102;  complications  of,  321,  322 
nition  of,  315;  diagnosis  of,  323, 
differentiation  of  measles  from, 
differentiation  of  purpura  hemorr; 
from,  754;  etiology  of,  315-317; 
temesis  in,  507;  hemorrhagic,  acu 
docarditis  mistaken  for,  803;  histc 
315;  malignant,  differentiation  < 
phus  from,  356;  membranous  ga 
in,  479;  mesenteric  hemorrhage  in 
morbid  anatomy  of,  317;  parenc 
tons  degeneration  of  heart  in,  788 ; 
nosis  of,  322,  323;  prophylaxis  of 
ptyalism  in,  462;  purpuric  rash  in 
symptoms  of,  317-321;  thyroidit 
871;  treatment  of,  324-326.' 

Small  white  kidney,  702,  703. 

Smell,  adenoids  and,  470;  hysterica 
eases  of,  1100;  loss  of  sense  of,  i 
cephaly,  1147. 

Smoker's  tongue,  461. 

Smoking,  chronic  laryngitis  due  to, 
chronic  pharyngitis  and,  465. 

Snake-poisoning,  purpura  in,  751. 

Sneezing  in  hay  fever,  613. 

Snuffles,  268. 

Softening,  cerebral,  Jacksonian  e{ 
due  to,  10S4. 

Soil  contamination  and  typhoid  fevei 

Solitary  abscess,  583;  symptoms  of 
585. 
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Somnolence,  in  acquired  chronic  hydro- 
cephalus, 1020;  in  serous  meningitis, 
1019. 

Soor,  458. 

Sole  throat,  464-  in  Schonlein's  disease, 
752. 

Soreness  in  rickets,  443. 

Sparganum  mansoni,  294. 

Spasm,  clonic,  in  epilepsy,  1082;  due  to 
lesions  of  third  nerve,  1036;  habit,  1075; 
in  ergotism,  410;  mimic,  1044;  of  ar- 
teries and  arterioles  in  Raynaud's  dis- 
ease, 1120;  of  arteries,  migraine  and, 
1087;  of  bronchial  muscles,  asthma  due 
to,  628;  of  cardia,  511;  of  cardia,  treat- 
ment of,  514;  of  cer>'ical  muscles,  1052- 
1054;  of  diaphragm,  asthma  and,  628; 
of  glottis,  617;  of  oesophagus,  473,  1051; 
of  tongue,  1055;  of  pharynx,  due  to 
lesion  of  pneumogastric  nerve,  1050;  of 
voluntary  muscles  in  tetany,  882;  py- 
loric, 511;  saltatory,  1076;  tonic,  in  epi- 
lepsy, 1082. 

Spasm  of  muscles,  due  to  lesions  of  cere- 
bral cortex,  969;  in  acute  cerebro-spinal 
leptomeningitis,  950;  in  compression 
myelitis,  960 ;  in  migraine,  1088 ;  in  neu- 
ralgia, 1090;  of  larynx,  1050;  of  mas- 
tication, 1040;  supplied  by  facial  nerve, 
]044,  1045. 

Spasmodic  croup,  617,  618. 

Spasmodic  laryngitis,  617,  618. 

Spasms,  carpo-pe<lal  in  spasmodic  laryn- 
gitis, 617;  hysterical,  1098,  1099;  in 
mycosis  intestinalis,  150;  in  serous  men- 
ingitis, 1019;  in  tumors  of  brain,  1011; 
professional,  1093,  1095. 

Spastic  diplegia,  936-938. 

Spastic  paralysis  of  adults,  definition  of, 
935;  <liaguosis  of,  936;  symptoms  of, 
935.  936;  treatment  of,  936. 

Spastic  paralysis  of  infants,  936;  morbid 
anatomy  of,  937;  symptoms  of,  937, 
93H ;  treatment  of,  938. 

Speech,  auditory  center  of,  977,  978;  de- 
velopment of,  976,  977;  disturbances  of, 
following  epilepsy,  1083;  in  acute  chorea, 
1070;  in  bulbar  paralysis,  931;  in 
chronic  chorea,  1077;  in  general  paraly- 
His,  923;  in  hereditary  ataxia,  945;  in 
paralysis  agitans,  1065;  motor  center  of, 
978,  979;  scanning,  in  sclerosis  of  brain, 
953;  visual  center  of,  979. 

Spot  phthisicaf  205. 

Spider  angiomata,  in  alcoholic  cirrhosis  of 
the  liver,  579;  in  catarrhal  jaundice, 
564. 

Spinal  accessory  nerve,  paralysis  of,  1052; 
spasm  due  to  affections  of,  1052-1054. 


Spinal  cord,  cysticercus  cellulosae  in,  288; 
diffuse  and  focal  diseases  of,  954-968;  in 
acute  poliomyelitis,  365;  in  aneemia,  735, 
736;  in  cerebro-spinal  fever,  110;  in 
hydrophobia,  369;  in  pellagra,  412; 
localization  of  functions  in  segments  of, 
898-900;  syphilis  of,  270,  271;  tuber- 
culosis of,*  215. 

Spinal  curvature,  acute  bronchitis  and, 
620. 

Spinal  disease,  dilatation  of  stomach  and, 
486. 

Spinal  epilepsy,  936. 

Spinal  nerves,  diseases  of,  1055-1063. 

Spinal  paralysis,  infantile  convulsions  pre- 
ceding, 1078. 

Spine,  in  rickets,  444;  involvement  of,  in 
tuberculous  meningitis,  172;  railway 
(see  Traumatic  neuroses). 

Spirillum  duttoni,  261 ;  novyi,  261. 

Splanchnoptosis,  549. 

Spleen,  abscess  of,  case  of,  in  dysentery, 
128;  amyloid  degeneration  of,  in  fibroid 
phthisis,  202;  changes  in,  in  myeloid 
leukaemia,  742;  diseases  of,  883-888;  in 
acute  polio-myelitis,  365;  in  acute  yel- 
low atrophy,  560;  in  alcoholic  cirrhosis, 
578;  in  cerebro-spinal  fever,  110,  112;  in 
cholera  asiatica,  135;  in  chronic  ulcera- 
tive tuberculosis,  190;  in  diarrhoea  of 
children,  526;  in  diphtheria,  63;  in  ery- 
sipelas, 54;  in  general  tuberculosis,  169; 
in  ha'mochromatosis,  454;  in  Indian 
kala-azar,  260;  in  infectious  jaundice, 
384;  in  lobar  pneumonia,  81,  188;  in 
lymphatism,  870;  in  malaria,  247,  248, 
250,  252,  255;  in  malarial  cachexia, 
254;  in  Malta  fever,  131;  in  my- 
cosis intestinalis,  150;  in  pernicious 
anaemia,  734;  in  pneumonic  plague,  140; 
in  progressive  septica.>mia,  49;  in  relaps- 
ing fever,  262,  263;  in  rickets,  443,  445; 
ill  scurvy,  447,  448;  in  septico-pya?mia, 
52;  in  small-pox,  317;  in  typhoid  fever, 
12,  26;  infarcts  in,  in  acute  endocarditis, 
800;  metastases  in,  in  cancer  of  stom- 
ach, 503;  mobility  of,  in  enteroptosis, 
550. 

Spleen,  enlargement  of,  gastrorrhagia  in, 
507,  508,  509;  in  Addison's  <lisease, 
S64;  in  aortic  incompetency,  812;  in 
arthritis  deformans,  1138;  in  congenital 
syphilis,  268,  269,  270;  in  erythraimia^ 
757;  in  epidemic  hsemoglobinuria,  754; 
in  hereditary  icterus,  558;  in  Hodgkin's 
disease,  747,  748,  749;  in  hypertrophic 
cirrhosis  of  liver,  580,  581;  in  lymphoid 
leukaemia,   745;   in  multilocular  eehino* 
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roccufl,   294;    in  purpura,    752,   753;    in 
Harroma  of  kidney,  723. 

Rplenic  ansemia.     (See  Splenomegaly.) 

Kplenic  fever.     (See  Anthrax.) 

Bplenization  of  lung,  103,  634;  in  tubercu- 
lous broncho-pneumonia,  186. 

Splenomegaly,  course  of,  887 ;  diagnosis  of, 
887,  888;  etiology  of,  885,  886;  forms  of, 
887;  Gauchers  type,  887;  history 
of,  885;  morbid  anatomy  of,  886;  symp- 
toms of,  886,  887;  treatment  of,  888; 
with  ansmia,  definition  of,  885. 

Spondylitis,  1137,  1138;  prognosis  of,  1140, 
1141;  treatment  of,  1142. 

Rpondylose  rhizomilique,  1138. 

Sponging  in  typhoid  fever,  42. 

Sporadic  cerebrospinal  fever,  109. 

Sporotrichosis,  definition  of,  234;  diag- 
nosis of,  235;  clinical  forms  of,  234, 
235;  history  of,  234;  parasite  of,  234; 
treatment  of,  235. 

Sporotrichum  schenckii,  234. 

Spotted  fever,  108;  (see  also  Cerebro- 
spinal fever)  ;  of  Rocky  Mountains,  388. 

Sprue,  519;  differentiation  of  pellagra 
from,  413. 

Sputum,  calcareous  fragments  in,  194;  in 
asthma,  629,  630;  in  chronic  ulcerative 
tuberculosis,  193,  194;  in  diagnosis  of 
pulmonary  tuberculosis,  207;  in  lobar 
pneumonia,  84;  in  transmission  of  tu- 
berculosis, 157;  in  tuberculous  broncho- 
pneumonia, 186. 

Squamous  syphilide,  267. 

Squirrels  and  plague,  138. 

Staphylococcus,  albus,  in  broncho-pneu- 
monia, 104;  albus,  in  diphtheria,  59; 
aureus,  in  broncho-pneumonia,  104; 
aureus,  in  diphtheria,  59;  aureus,  in  pul- 
monary tuberculosis,  208;  in  acute 
bronchitis,  621 ;  in  acute  sero-fibrin- 
ous  pleurisy,  656;  in  cholecystitis, 
566;  in  endocarditis,  800;  in  gall- 
stones, 569;  in  metha^moglobinaemia, 
759;  in  peritonitis,  601;  in  pyelitis, 
712;  in  septicaemia,  49,  50;  in  septico- 
pyemia, 51;  in  terminal  infections,  53; 
pyogenes,  in  lobar  pneumonia,  77;  pyo- 
genes, in  pulmonary  tuberculosis,  209; 
pyogenes,  septicajmia  due  to,  50. 

Starvation,  cerebral  aneemia  due  to,  986. 

Status  epilepticus,  1082;  hystericus,  1102; 
thymico-lymphaticus,  definition  of,  869; 
thymico-lymphaticus,  diagnosis  of,  870; 
thymico-lymphaticus,  pathology  of,  869, 
870;  thymico-lymphaticus,  symptoms  of, 
870;  thymico-lymphaticus,  treatment  of, 
870, 
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dice,  556;  in  catarrhal  enteritis,  518;  in 
chronic  pancreatitis,  596;  in  hyper- 
trophic cirrhosis,  580;  in  pancreatic  can- 
cer, 599;  in  pancreatic  insufficiency, 
592;  in  sprue,  519. 

Strabismus,  1037;  due  to  paralysis  of  third 
nerve,  1035;  in  acute  cerebrospinal  lep- 
tomeningitis, 950 ;  in  paralysis  of  sixth 
nerve,  1037;  in  tumors  of  brain,  1012. 

Strangulation,  acute  cardiac  insufficiency 
and,  785;  causing  intestinal  obstruction, 
538,  539;  diagnosis  of,  544;  of  bowel, 
following  appendicitis,  536. 

Streptococcus,  empyema,  664;  erysipelatis, 
54;  in  acute  suppurative  gastritis,  478; 
in  cholecystitis,  566;  in  chronic  pan- 
creatitis, 596;  in  endocarditis,  800;  in 
gall-stones,  569;  in  membranous  croup, 
65;  in  peritonitis,  601;  in  pleurisy,  656; 
in  tonsillitis,  381;  in  urine,  687;  mitior, 
800. 

Streptococcus  pyogenes  in  appendicitis, 
532;  in  broncho-pneumonia,  104.;  in 
diarrhcea  in  children,  525;  in  diphtheria, 
59,  60;  in  general  septicaemia,  50;  in 
pneumonia,  77;  in  pulmonary  tubercu- 
losis, 208,  209;  in  scarlet  fever,  334;  re- 
lation of  pneumococcus  to,  77. 

Stieptothrix  actinomyces,  232;  madursB, 
236. 

Stricture,  cicatricial,  hydronephrosis  due 
to,  715;  of  bowels  following  amosbiasis, 
239;  of  oesophagus,  474;  of  urethra,  hy- 
dronephrosis due  to,  716;  pyloric,  dila- 
tation of  stomach  due  to,  487. 

Strictures,  constipation  due  to,  545;  in- 
testinal obstruction  due  to,  510,  511. 

Stridor,  inspiratory,  in  laryngeal  paralysis, 
1050;  thymic,  869. 

Strongyloides  intestinalis,  309;  infection 
complicating  amoebiasis,  241. 

Strongylus  armatuSf  aneurism  due  to,  849. 

Sirophanthus  in  cardiac  failure,  794. 

Struma  {see  Goitre)  ;  of  pituitary  gland, 
1013. 

Striimpell-Marie  type  of  spondylitis,  1138. 

Strychnia  in  treatment  of  cardiac  insuffi- 
ciency, 794. 

Strychnia  poisoning,  paroxysms  of,  com- 
pared with  tetanus,  144. 

Stupor  in  alcoholic  cirrhosis,  579;  in  car- 
diac insufficiency,  790. 

Stuttering,  mouth-breathing  and,  470; 
spasm  of  tongue  in,  1055. 

Subacidity,  nervous,  512;  treatment  of, 
515. 

Subcortical  motor  aphasia,  977. 

Sub-infections  due  to  Bacillus  coli,  47. 

Subphrenic  peritonitis,  604,  605. 


Subsultus  tendinum  in  typhus  fever,  354. 

Sugar  in  urine.     (See  Glycosuria.) 

Suggestion,  in  treatment  of  hysteria,  1104; 
in  treatment  of  neurasthenia,  1115. 

Suicidal  tendencies  in  aortic  incompetency, 
812. 

SulphaBmoglobinaemia,  758,  759. 

Sunstroke,  390 ;  bradycardia  in,  777 ;  treat- 
ment of,  392. 

Superacidity,  511,  512. 

Supermotility,  509. 

Supernumerary  valves,  833. 

Supersecretion,  gastric,  intermittent  and 
continuous,  512;  gastric,  treatment  of, 
515;  of  saliva,  462,  463. 

Suppuration,  broncho-pneumonia  terminat- 
ing in,  104;  chronic,  chronic  secondary 
anemia  in,  730;  in  glandular  disease, 
386;  of  mesenteric  veins,  554. 

Suppurative  angiocholitis,  565. 

Suppurative  lymphadenitis,  672,  673. 

Suppurative  myositis,  1128. 

Suppurative  tonsillitis,  467. 

Suprarenal  bodies,  diseases  of,  863-868. 

Surgical  kidneys,  713. 

Surra,  258. 

Sweating  in  abscess  of  liver,  584;  in  an- 
gina pectoris,  838;  in  arthritis  defor- 
mans, 1138;  in  biliary  colic,  570;  in 
chronic  ulcerative  tuberculosis,  197;  in 
malaria,  249;  in  neurasthenia,  1110;  in 
obstructive  jaundice,  556;  in  rickets, 
443;  in  treatment  of  acute  Bright 's  dis- 
ease, 700;  in  tuberculosis,  treatment  of, 
230. 

Sweating  sickness,  386,  387. 

Sweats,  due  to  failure  of  left  ventricle, 
789;  in  acute  endocarditis,  801,  802;  in 
diabetes,  432,  434;  in  empyema,  660;  in 
lobar  pneumonia,  88 ;  in  locomotor  ataxia, 
917,  918;  in  mediastinal  abscess,  675; 
in  morphia  habit,  401;  in  relapsing 
fever,  262;  in  rheumatic  fever,  374;  in 
tuberculous  broncho-pneumonia,  186;  in 
typhoid  fever,  19. 

Swine  fever,  388,  389. 

Sydenham's  chorea.     (See  Chorea,  acute.) 

Sympathetic  neuritis,  1022. 

Syncope,  death  by,  in  pulmonary  tubercu- 
losis, 210;  differentiation  of  petit  mat 
from,  1084;  in  Addison's  disease,  865, 
867;  in  fatty  heart,  791;  in  haemorrhage 
from  stomach,  508;  in  Raynaud's  dis- 
ease, 1120;  in  Stokes- Adams  disease, 
779 ;  in  transverse  myelitis,  968. 

Syndrome  of  Weber,  1012. 

Syphilide,  macular,  266;  papular,  266; 
squamous,  267. 
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Sypbilides,  late,  267;  pustular,  rcBembling 
emallpoz,  324. 

Syphilis,  acquired,  266,  267;  acute  Blight's 
disease  due  to,  697;  acute,  differentia- 
tion of  locomotor  ataxia  from,  919; 
acute  myelitis  due  to,  966;  acute  neph- 
ritis in,  276;  albuminuria  in,  685;  amy- 
loid degeneration  of  kidneys  in,  711; 
amyloid  liver  and,  590  j  aneurism  and 
848,  850,  851;  angina  pectoris  and,  837, 
840;  aortic  incompetency  due  to,  809; 
arteriosclerosis  and,  843,  844;  cerebral, 
diabetes  insipidus  and,  440;  cerebral, 
difiPerentiation  of  general  paralysis  from, 
925;  chronic  leptomeningitis  and,  951; 
chronic  parenchymatous  nephritis  due  to, 
702;  chronic  secondary  anaemia  in,  729; 
congenital,  265,  268-270,  277,  280;  con- 
genital, hypertrophic  pulmonary  arthro- 
pathy in,  1143;  cutaneous  reaction  in, 
277;  definition  of,  263;  diagnosis  of, 
276,  277;  diagnosis  of  sporotrichosis 
from,  235;  echinococcus  of  liver  differ- 
entiated from,  292 ;  endarteritis  of  spinal 
cord  and,  957;  epilepsy  and,  1080,  1081, 
1084;  etiology  of,  264,  265;  fetal  peri- 
tonitis due  to,  603 ;  general  paralysis  due 
to,  922;  hemoglobinuria  due  to,  683, 
684;  hsemorrhagiea  neonatorum,  269, 
754;  history  of,  264;  in  spastic  paralysis 
of  adults,  936;  infantilism  and,  892; 
laryngeal,  oedema  of  glottis  and,  616; 
leukoplakia  buccalis  and,  461;  life  in- 
surance and,  281 ;  locomotor  ataxia  and, 
913,  919,  920;  marriage  and,  281; 
M^nidre's  disease  and,  1047;  modes  of 
infection  in,  265;  morbid  anatomy  of, 
265,  266;  multiple  neuritis  in,  1024; 
necrosis  of  liver  in,  559;  neurasthenia 
following,  1107;  of  arteries,  275;  of 
brain  and  cord,  270,  271;  of  digestive 
tract,  275;  of  heart,  275;  of  liver,  273- 
275;  of  liver,  perigastric  adhesions  fol- 
lowing, 493;  of  liver,  thrombosis  of  por- 
tal vein  in,  562;  of  lung,  272,  273;  of 
pancreas,  599;  of  testes,  276;  of  thymus, 
869;  of  thyroid,  871;  of  trachea  and 
bronchi,  272;  pachymeningitis  externa 
due  to,  946;  parotitis  in,  463;  prophy- 
laxis of,  277,  278;  pulmonary  fibrosis 
and,  641;  renal,  276;  salvarsan  treat- 
ment of,  279;  sclerosis  of  brain  due  to, 
952;  spinal  paralysis  and,  939,  940; 
Stokes-Adams  disease  and,  779;  throm- 
bosis of  mesenteric  vessels  and,  554; 
transmission  of,  by  vaccination,  329; 
treatment  of,  278-281;  tuberculosis  of 
testes  and,  220;  Wassermann  reaction 
in,  264,  275. 


Syphilitic  cachexia,  266. 

Syphilitic  cirrhosis  of  liver,  576,  581; 
ferentiation  of  splenic  anemia  : 
888. 

Syphilitic  endarteritis,  1004. 

Syphilitic  laryngitis,  619,  620, 

Syphilitic  retinitis,  1029. 

Syphilitic  ulcers,  of  oesophagus,  473 
pharynx,  465,  466. 

Syphiloma  of  brain,  1009;  treatmen 
1014. 

Syringomyelia,  definition  of,  964; 
nosis  of,  965;  differentiation  of  ha 
rhagic  pachymeningitis  from,  948; 
ferentiation  of  progressive  central 
eular  atrophy  from,  930;  different! 
of  tumor  of  spinal  cord  from,  964; 
ology  and  morbid  anatomy  of,  964, 
sclerosis  of  brain  and,  952;  symp 
of,  965;  tetany  in,  881;  treatmem 
965;  tumors  leading  to,  963. 

System  diseases,  912-945. 

Systemic  gonococcus  infection,  124,  1! 

Systolic  brain  murmur  in  rickets,  444. 

Systolic  murmur  in  chronic  ulceratiTi 
berculosis,  201. 

T 

Tabarillo,  or  Mexican  typhus  fever. 
Tabes,  cycloplegia  in,  1036;  diabetic, 

434;     differentiation     of     neurmstl 

from,    1112;    dorsalis     (see    Locon 

ataxia)  ;  dorsalis  spasmo<lique,  935, 

laryngeal  paralysis  in,  lO.'SO;  mesentc 

177,  178. 
Tabetic  crises,  in  locomotor  ataxia,  91 
Tabo-paralysis,  924. 
TAche  cMhraUy  172. 
Taches  bleudtres,  caused  by  phthiriua 

bis,  312;  in  typhoid  fever,  19. 
Tachycardia,  776,  777;  dilatation  of  1 

in,    783;    in   exophthalmic    goitre, 

neurasthenic,   1110;    typhoid   fever 

20. 
Taenia    confusa,    285;     cucumerina, 

echinococcus,  289;   elliptica,  285;   i 

punctata,    285 ;    madigascariensia. 

nana,   285;    saginata,  285;    solium, 

285,  287. 
Taeniasis,  somatic,  287-294. 
Talipes,  calcaneus,   following  paralysi 

internal  popliteal  nen*e,   1061 ;   equ 

in  hereditary  ataxia,  945. 
Tapeworm,    284-287;    diagnosis    of, 

prophylaxis  of,  286;  symptoms  of. 

286;  treatment  of,  286. 
Tapping,    in    alcoholic    cirrhosis    of    '. 

580;    in    ascites,   611;    in    chronic 

tonitis,  611;  in  cirrhoses  of  liver, 
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in  hydrothorax  in  cardiac  insufficiency, 
794;  in  pericarditis  with  effusion,  767; 
in  pleurisy,  665,  666. 

Taste,  adenoids  and,  470;  hysterical  dis- 
turbances of,  1100;  loss  of  sense  of,  due 
to  lesion  of  glossopharyngeal  nerve, 
1049;  loss  of  sense  of,  due  to  paralysis 
of  fifth  nerve,  1040;  loss  of  sense  of,  in 
paralysis  of  facial  nerve,  1043. 

Tet-th,  care  of,  462;  carious,  foul  breath 
and,  461;  carious,  ulcerative  stomatitis 
and,  457;  mercurial  stomatitis  and,  460. 

Teething,  in  rickets,  444;  tuberculous 
bronchopneumonia  and,  186. 

Teichopsia  in  migraine,  1088. 

Telangiectasis,  epistaxis  in,  613;  in  hyper- 
trophic cirrhosis,  581;  in  obstructive 
jaundice,  556;  multiple,  in  exophthalmic 
goitre,  879. 

Telegrapher's  cramp,  1093. 

Temperature,  in  acute  miliary  tuberculosis, 
170;  in  apoplectic  attacks,  991;  in 
arthritis  deformans,  1138;  in  cerebro- 
spinal fever.  111;  in  intestinal  obstruc- 
tion, 542;  in  tuberculous  broncho-pneu- 
monia, 186;  in  tuberculous  meningitis, 
172,  173;  in  typhoid  fever,  17,  18;  in 
typhoid  form  of  tuberculosis,  169;  rela- 
tion of,  to  diarrhcra  in  children,  524. 

Tender  toes  in  typhoid  fever,  28. 

Tenderness,  following  renal  colic,  720;  in 
appendicitis,  534,  535;  in  biliary  colic, 
570;  in  cancer  of  bile-passages,  567;  in 
cancer  of  stomach,  502;  in  cholecystitis, 
566;  in  myeloid  leukaemia,  742;  in  pep- 
tic ulcer,  494;  in  pyelitis,  713,  714. 

Teiulons  in  gonococcus  infections,  125. 

Touotomy  in  treatment  of  congenital  torti- 
collis, 10.")3. 

Ti-rminal  pneumonia,  92,  93. 

Terminal  pyogenic  infections,  53. 

Tertian  fever,  248,  250,  251. 

Tertiary  stage  of  acquired  syphilis,  267, 
268. 

Tfst  meals  in  cancer  of  stomach,  502. 

Testes,  syphilis  of,  276;  tuberculosis  of, 
219,  220. 

Tetanus,  bacillus  of,  142,  143;  definition  of, 
142;  diagnosis  of,  144,  145;  etiology 
of,  142,  143;  hydrophobic,  144;  in  in- 
fants, 142;  Kopf.,  144;  morbid  anat- 
omy of,  143;  neonatorum,  143,  144; 
post-operative,  143;  prognosis  of,  145; 
prophylaxis  of,  145;  spasm  of  car- 
dia  in,  511;  symptoms  of,  143,  144; 
treatment  of,  145;  transmission  of,  by 
vaccination,  329;  trismus  in,  1040;  vacci- 
nation and.  142. 


Tetany,  definition  of,  881;  diagnosis  of, 
882,  883;  etiology  of,  881,  882;  in  ty- 
phoid fever,  29;  morbid  anatomy  of, 
882;  rickets  and,  445;  spasmodic  laryn- 
gitis and,  617;  symptoms  of,  882;  treat- 
ment of,  883;  trismus  in,  1040. 

Thalamic  syndrome,  972;  in  tumors  of 
brain,  1012. 

Therapeutic  test  for  syphilis,  277. 

Thermic  fever,  391,  392;  treatment  of,  392, 
393. 

Third  ner>e,  paralysis  of,  1035,  1036; 
spasm  of,  1036. 

Thirst,  in  catarrhal  enteritis,  518;  in 
cholera  infantum,  527;  in  chronic  inter- 
stitial nephritis,  706;  in  diabetes,  432; 
in  diabetes  insipidus,  440;  in  ''essential 
phosphaturia, '  *  691;  in  intestinal  ob- 
struction, 542. 

Thomsen's  disease.     (See  Myotonia.) 

Thorax,  changes  in,  in  rickets,  443,  444; 
deformity  of,  in  adenoids,  469,  470. 

Thorn-headed  worms,  310. 

Thornwaldt*s  disease,  471. 

Thread  test,  for  peptic  ulcer,  495;  of  Ein- 
horn,  496. 

Thread-worm,  295,  296. 

Throat  in  scarlet  fever,  335,  336. 

Throbbing  aorta,  in  neurasthenia,  1111. 

Thrombi  in  heart  cavity,  acute  cardiac  in- 
sufficiency due  to,  785. 

Thrombosis,  cer\'ical  rib  pressure  and, 
1057;  complicating  bacillary  dysenterj', 
128;  complicating  influenza,  118;  hemi- 
plegia in  children  due  to,  1006;  in  ar- 
terio-sclerosis,  845;  in  cancer  of  stom- 
ach, 501;  in  lobar  pneumonia,  90;  in 
measles,  346;  in  splenic  veins,  infarct:^ 
following,  885;  in  typhoid  fever,  13,  21; 
of  blood-vessels,  ascites  and,  610;  of 
cerebral  arteries,  998,  999;  (see  also 
Cerebral  softening) ;  of  cerebral  sinuses 
and  veins,  primary,  1004,  1005;  of  cere- 
bral sinuses  and  veins,  secondary,  1005; 
of  cerebral  sinuses  an<l  veins,  symptoms 
of,  1005.  1006;  of  cerebral  sinuses  and 
veins,  treatment  of,  1006;  of  cerebral 
sinuses  in  pulmonary  tuberculosis,  211; 
of  cerebral  veins  in  scarlet  fever,  339; 
of  coronary  artery,  787;  of  iliac 
or  femoral  veins  in  appendicitis,  536;  of 
lateral  sinus,  following  scarlet  fever, 
339;  of  mesenteric  vessels,  5.53,  554;  of 
portal  vein,  562;  of  portal  vein  causing 
ascites,  608;  of  portal  vein,  differentia- 
tion of  alcoholic  cirrhosis  from,  579;  of 
portal  vein,  following  pancreatic  abscess. 
595;  of  portal  vein,  ha^matemesis  in, 
507;  of  pulmonary  artery,  gangrene  fol- 
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lowing,  651;  of  spinal  blood  vessels, 
957;  of  veins  in  chlorosis,  733;  pancre- 
atic necrosis  and,  593;  venous,  in  rheu- 
matic fever,  375. 

Thrombotic  phlebo-arteritis,  1122. 

Thrombus  in  angina  pectoris,  839;  in  pul- 
monary apoplexy,  637. 

Thrombus  formation,  in  acute  endocarditis, 
799 ;  in  mitral  stenosis,  ^1. 

Thrush,  458. 

Thymic  asthma,  617. 

Thymic  stridor,  869. 

** Thymic  tracheostenosis,*'  868. 

Thymus  gland,  diseases  of,  868,  870;  en- 
largement of,  in  myeloid  leukaemia,  742. 

Thyroid  extract  in  tetany,  883;  in  treat- 
ment of  diffuse  scleroderma,  1127;  in 
treatment  of  lipomatoses,  453;  in  treat- 
ment of  obesity,  452. 

Thyroid  gland,  diseases  of,  870-880;  en- 
larged, oesophageal  stricture  and,  474; 
enlargement  of,  in  mumps,  351;  glyco- 
suria and,  428,  429. 

Thyroid  therapy.  873,  876,  877. 

Thyroidectomy  in  exophthalmic  goitre, 
880;  tetany  following,  881,  882. 

Thyroidism,  876;  hypo-,  873;  hyper-,  877. 

Thyroiditis,  etiology  of,  871;  in  typhoid 
fever,  22;  sclerotic,  871;  symptoms  of, 
871. 

Tic  convulsif,  1044. 

Tic,  convulsive,  1075;  douloureux,  1090, 
1091;  impulsive,  1075,  1076. 

Tick  fever,  African,  261;  of  Rocky  Moun- 
tains, 388. 

Ticks,  310,  311;  in  transmission  of  African 
relapsing  fever,  261 ;  in  transmission  of 
Rocky  Mountain  fever,  388. 

Tingling,  in  Landry's  paralysis,  942;  in 
pernicious  anaemia,  736;  of  fingers  in 
uraemia,  695. 

Tirnitus  aurium,  1046. 

Tobacco,  chronic  gastritis  and,  480. 

Tobacco   amblyopia,    1030. 

Tongue,  atrophy  of,  1055;  geographical, 
460;  in  actinomycosis,  232;  in  acute 
gastritis,  477;  in  acute  stomatitis,  457; 
in  acute  tonsillitis,  381;  in  alcoholic 
cirrhosis,  578;  in  appendicitis,  533, 
535;  in  catarrhal  enteritis,  518;  in 
chronic  gastritis,  480;  in  constipation, 
546;  in  delirium  tremens,  399;  in 
dengue,  362;  in  diabetes,  432;  in  intes- 
tinal obstruction,  542;  in  lobar  pneu- 
monia, 88;  in  measles,  344;  in  mercurial 
stomatitis,  459;  in  milk-sickness,  385; 
in  peritonitis,  601 ;  in  pulmonary  tuber- 
culosis, 204;  in  rheumatic  fever,  374;  in 
scarlet   fever,   335;    in   scurvy,   447;    in 


small-poz,   317;    in    apnie,    519;    in 
phoid  fever,  21,  22;  in  typhus  le\'er,  'Si 
354;    in    ulcerative   stomatitis,   457; 
yellow   fever,   359;    paralysis  of,   lUo 
paralysis  of,   in  bulbar   paralysis,  93 
spasm  of,  1055;  tuberculosis  of,  211. 

Tonsillitis,  acute  Bright 's  diseaae  in,  69 
acute,  definition  of,  380;  acute,  dij 
nosis  of,  381;  acute  endoearditis  ai 
797;  acute,  epidemic  form  of,  38 
acute,  etiology  of,  380,  381;  acute,  m 
bid  anatomy  of,  381;  acute,  sporac 
form  of,  380;  acute,  symptoms  of,  38 
acute,  treatment  of,  381,  382;  albox 
nuria  in,  685;  chronic,  468-471;  ej 
demic,  380;  of  scarlet  fever,  336;  pe 
carditis  and,  760;  preceding  Hodgkii 
disease,  748;  preceding  rheumatic  fev 
373,  374;  suppurative,  467. 

Tonsils,  diseases  of,  467-471;  diaeaaes  < 
foul  breath  and,  461;  enlarged,  folio 
ing  measles,  346;  in  Hodgkin's  disea 
747;  in  measles,  344,  346;  in  syphi 
267;  in  tuberculosis,  164,  211;  invol 
ment  of,  in  rheumatic  fever,  373; 
volvement  of,  in  tuberculous  laryngi* 
618;  removal  of,  in  rheunratic  fe^ 
380;  tuberculosis  of,  211. 

Tophi,  in  diagnosis  of  gout,  423;  in  gc 
421,  422. 

Topical  diagnosis,  of  complete  transvc 
lesions,  955;  of  diffuse  and  focal  • 
eases  of  the  brain,  968-976;  of  fc 
lesions,  954,  955;  of  lesions  of  nerv 
system,  905-911;  of  unilateral  lesi< 
955,  956. 

Torpor  in  cerebral  syphilis,  271. 

Torticollis,    1129,    1130;    congenital,    H 
1053;     occipitio-cer\'ical      neuralgia 
1055;   spasmodic,  1053,  1054. 

Tower  head,  1147. 

Toxaemia,  in  pneumonia,  treatment  of,  1 
in  prognosis  of  pneumonia,  97. 

Toxemic  jaundice,  557. 

Toxic  amaurosis,  1030. 

Toxic  cirrhosis  of  liver,  576. 

Toxic  combined  sclerosis,  945. 

Toxic  gastritis,  478,  479. 

Toxic  haemoglobinuria,  683. 

Toxic  infantilism,  893. 

Toxic  pneumonia,  93. 

Toxin,  cholera,  133. 

Trachea,  in  smallpox,  317;  syphilis 
272;  systolic  murmur  in,   854. 

Tracheal  tugging  in  aneurism  of  tbor 
aorta,  854. 

Tracheitis,  in  pulmonary  tuberculosis.  1 

Tracheo-bronchial  adenitb,  176,  177. 
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Tracheotomy,  emphysema  of  mediastinum 
following,  675;  in  diphtheria,  71;  in 
adema  of  glottis,  616;  in  suppurative 
tonsillitis,  467;  in  syphilitic  laryngitis, 
620. 

Traction  aneurism,  849. 

Traction  kinks,  540. 

Tiance  following  hysteroid  attacks,  1103. 

Transfusion  in  haemophilia,  757;  of  blood, 
after  haemorrhage  in  peptic  ulcer,  497; 
of  blood  in  pellagra,  413. 

Transposition  of  large  arterial  trunks, 
834. 

Trauma,  acute  Bright  *s  disease  due  to, 
697;  acute  myelitis  due  to,  966;  brain 
abscess  due  to,  1015;  cancer  of  liver  due 
to,  587;  causing  pneumonia,  76;  emphy- 
sema of  mediastinum  due  to,  675;  epi- 
lepsy duo  to,  1081;  haemorrhage  into 
spinal  membranes  due  to.  957;  Jack- 
sonian  epilepsy  due  to,  1084;  lesions  of 
Cauda  equina  and  conus  medullaris  due 
to,  962;  loss  of  sense  of  smell  due  to, 
1028;  Ludwig's  angina  and,  466;  medi- 
astinal abscess  due  to,  675;  myalgia  due 
to,  1129;  pancreatic  cysts  due  to,  597; 
pancreatic  necrosis  and,  593;  paralysis 
agitans  due  to,  1064;  pericarditis  due 
to,  760;  peritonitis  in  children  due  to, 
603;  poliencephalitis  due  to,  1014;  pre- 
disposing to  local  tuberculosis,  159;  sub- 
phrenic abscess  following,  604. 

Traumatic  hysteria.  (See  Traumatic  neu- 
roses.) 

Tiaumatic  neuroses,  definition  of,  1116; 
diagnosis  of,  1118;  etiology  of,  1116; 
prognosis  of,  1118,  1119;  symptoms  of, 
1116-1118. 

Traumatism,  acute  laryngitis  due  to,  615; 
causing  epistaxis,  613;  diabetes  insipi- 
uus  and,  440;  followed  by  chronic  dry 
pleurisy,  667;  ha>maturia  due  to,  682; 
lm>niorrhage  into  spinal  cord  due  to,  958 ; 
liver  abscess  due  to,  583;  neuritis  due 
to,  1021;  perinephric  abscess  due  to, 
725;  tuberculous  peritonitis  and.  180. 

Trembles,  in  cattle,  and  milk- sickness,  385. 

Tremor,  <lue  to  lesion  of  internal  capsule, 
972;  due  to  tumor  of  cerebellum,  976; 
herpilitary,  1066;  hysterical,  1066,  1099; 
in  chronic  alcoholism,  397;  in  exophthal- 
mic goitre,  879;  in  hemiplegia,  996;  in 
lead  poisoning,  405 ;  in  paralysis  agitans, 
1064;  in  progressive  central  muscular 
atrophy,  930;  in  traumatic  hysteria, 
1117;  in  writer's  cramp,  1094;  of 
tongue  and  lips  in  general  paralysis, 
1»23;    senile,   1066;    simple,  1066;   toxic. 


1066;  volitional  or  so-called  intention,  in 
multiple  sclerosis  of  brain,  953. 

Tremors  in  paramyoclonus  multiplex,  1132. 

Treponema  pallidum,  263,  264,  265,  277; 
causing  cirrhosis  of  liver,  576. 

Trichina  spiralis,  296. 

Trichiniasis,  anatomical  changes  in,  297; 
diagnosis  of,  299,  300;  frequency  of  in- 
fection with,  298;  incidence  of,  297, 
298;  modes  of  infection  in,  298;  para- 
sites of,  296 ;  prognosis  of,  299 ;  prophy- 
laxis, of  300;  symptoms  of,  298,  299; 
treatment  of,  300. 

Trichinosis,  dermato-myositis  and,  1128, 
1129. 

Trichocephalus  dispar,  309. 

Trichomonas  hominis,  281;  vaginalis,  281. 

Trichterhrust,  470. 

Tricuspid  regurgitation,  824,  825.     . 

Tricuspid  stenosis,  825. 

Trigeminal  neuralgia,  1090,  1091;  treat- 
ment of,  1093. 

Trilocular  heart,  832. 

Trismus,  1040;  hysterical,  1099;  in  acute 
cerebro-spinal  leptomeningitis,  950;  in 
tetanus,  143;  in  tetany,  882. 

Tropical  abscess,  583;  symptoms  of,  584, 
585. 

Tropical  sore,  260,  261. 

Tropical  splenomegaly,  888. 

Trousseau's  symptom,  882. 

Trypanosoma  brucei,  258;  equinum,  258; 
evansi,  258;  gambiense,  258;  lewisi,  258; 
sanguinis,  258;   theileri,  258. 

Trypanosomiasis,  definition  of,  258;  his- 
tory of,  258;  in  man,  259;  prognosis  of, 
260;  symptoms  of,  259,  260;  treatment 
of,  260. 

Tsetze  fly  disease,  258. 

Tubal  pregnancy,  ruptured,  resembling 
acute  peritonitis,  603. 

Tubercle,  hydronephrosis  due  to,  716;  in 
acute  sero-fibrinous  pleurisy,  655;  laryn- 
geal oedema  of  glottis  and,  616;  of 
brain,  1009;  of  brain,  treatment  of, 
1014;  pulmonary,  fibroid  changes  due  to, 
640;   stages  of  development  of,   182. 

Tubercle  bacillus,  causing  bronchopneu- 
monia,  102;  in  acute  sero-fibrinous 
pleurisy,  655,  656;  in  empyema,  660;  in 
pericarditis,  761;  in  pyelitis,  712;  in 
sept i CO- pyaemia,  51. 

Tubercles,  degeneration  of,  166;  diffused 
inflammatory,  167;  distribution  of,  in 
body.  165;  evolution  of,  165,  166;  in 
chronic  dry  pleurisy,  668;  medullary, 
963. 

''Tubercula  dolorosa,**  1027. 

Tubercular  leprosy,  153. 
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Tuberculin  reaction,  159,  160,  161;  in  dif- 
ferentiation of  Hodgkin's  disease  and 
tuberculous  adenitis,  749;  in  pleurisy, 
655;  in  tuberculosis,  159-161. 

Tuberculin  test,  in  Addison's  disease,  866, 
867;  in  diagnosis  of  pulmonary  tuber- 
culosis, 207,  208. 

Tuberculin  treatment  for  tuberculosis,  227. 

Tuberculo-pneumonic  phthisis,  pneumonia 
and,  97,  98. 

Tuberculosis,  acquired  disposition  to,  158; 
actinomycosis  and,  233;  active  conges- 
tion of  lungs  in,  633;  acute,  167;  acute 
Bright 's  disease  in,  697;  acute  miliary, 
167-174;  acute  pneumonic  form  of,  183; 
Addison's  disease  and,  863,  864,  865, 
867;  amyloid  degeneration  of  kidneys  in, 
711;  amyloid  liver  and,  590;  anthracosis 
and,  644;  ascites  in,  610;  association  of, 
with  pleurisy,  655;  broncho-pneumonia 
and,  104;  broncho-pneumonia  form  of, 
185;  Calmette  reaction,  159;  chlorosis 
and,  730;  chronic  alcoholism  and,  398; 
chronic  gastritis  and,  480 ;  chronic  lepto- 
meningitis and,  951 ;  chronic  hemorrha- 
gic peritonitis  and,  607;  chronic  paren- 
chymatous nephritis  due  to,  702 ;  chronic, 
terminal  infections  in,  53;  cirrhosis  of 
liver  and,  577;  climatic  treatment  of, 
226;  clinical  forms  of,  168;  compensa- 
tory emphysema  in,  645;  concurrent  in- 
fections in,  208;  confusion  of,  with 
septicaemia,  52;  confusion  of,  with  ty- 
phoid fev?r,  37;  cutaneous  reaction  in, 
160;  death  from,  in  myxoedema,  875; 
definition  of,  154;  diagnosis  of  sporo- 
trichosis from,  235;  differentiation  of 
Hodgkin's  disease  from,  749;  diseases 
associated  with,  208;  distribution  of, 
155,  156;  endocarditis  in,  191,  221;  eti- 
ology of,  156-165;  fibrinous  bronchitis 
and,  632;  fibroid,  202;  fistula  in  ano  in, 
213;  gangrene  of  lung  and,  651;  gen- 
eral serous  membrane,  178;  haematuria 
in,  681;  haemoptysis  in,  194;  history  of, 
154,  155;  Hodgkin's  disease  and,  747, 
748;  immunity  changes  in,  160;  in  dia- 
betes, 431;  in  fibrinous  bronchitis,  633; 
in  infancy,  210;  in  old  age,  210;  inocu- 
lation in,  162;  intestinal  catarrh  and, 
517;  intestinal  infection  and,  164; 
latency  of,  162;  lesions  in,  general  mor- 
bid anatomy  and  histology  of,  165; 
leukaemia  and,  746;  mammitis  in,  221; 
marriage  and,  222;  modes  of  death  in, 
210;  multiple  neuritis  in,  1024;  natural 
cure  in.  223;  of  arteries,  221;  of  brain 
and  conl,  214,  215;  of  caecum,  213;  of 
endocanlium,    221;    of   Fallopian   tubes. 


ovaries,  and  uterus,  220;  of  hip  joi 
differentiation  of  arthritis  deform; 
from,  1140;  of  intestines,  204,  212,  2: 
of  kidneys,  217-219;  of  lips,  211; 
liver,  213,  214;  of  lymphatic  systi 
174-182;  of  lymph-glands,  174-178; 
mammary  gland,  220,  221;  of  myoc 
dium,  221;  of  cesopbagus,  212;  of  ] 
ate,  211;  of  pericardium,  179;  of  p 
toneum,  179-182;  of  pharynx,  211,  2 
of  pleura,  178,  179;  of  prostate  i 
vesiculie  seminales,  219;  of  rectum,  2 
of  salivary  glands,  211;  of  serous  m< 
branes,  178-182;  of  spleen,  erythnpi 
and,  758;  of  stomach,  212;  of  tes 
219,  220;  of  thymus,  869;  of  thyr 
871;  of  tongue,  211;  of  tonsils,  211; 
ureter  and  bladder,  219;  ophtbalmo 
action  in,  159;  opsonic  index  in,  1 
pelvic  peritonitis  due  to,  605;  peril 
ditis  in,  760,  761,  763;  perigastric 
hesions  following,  493;  pneumonia  i 
94,  98;  pneumonic  form  of,  183;  pi 
mothorax  in,  229;  polyorrhomenitis 
178;  prognosis  in,  221-222;  prophyl; 
in,  222,  223;  purpura  in,  751;  sanat 
treatment  of,  225;  septiciemia  in. 
serums  in,  161;  specific  reaction  in.  : 
specific  treatment  of,  227;  tabes  me 
terica  and,  177,  181;  terminal  p 
monia  in,  93,  97;  tonsillar  infection  i 
164,  211;  transmission  of,  by  va<><' 
tion,  329;  treatment  of,  223-231;  ti 
ment  of,  by  induced  pneumothorax.  : 
tulKTCulin  reaction  and,  159;  tubt»n'ii 
broncho-pneumonia  in,  185;  tumor 
brain  in,  214;  typhoid  fever  antl, 
von  Pirquet  reaction  and,  159;  X 
diagnosis  of,  208. 

Tuberculosis,    pulmonary.     182-211;    a 
plastic  pleurisy  in,  655;   carcinoma 
fused  with,  654;  chronic  ulcerative, 
202;  chronic  ulcerative,  morbid  anat 
of,    187-192;    chronic    ulcerative,    s} 
toms   of,    192-202;    influenza    and, 
lymphadenitis  in,  672. 

Tuberculous  abscesses  of  liver,  5S3. 

Tuberculous  aspiration    pneumonia.   IS 

Tuberculous  broncho-pneumonia,  106, 
chronic  ulcerative  tubercuU»8is  and. 

Tuberculous  cavity,  perforation  of.  can 
pneumothorax,  670. 

Tuberculous  chronic  interstitial  pneumc 
640,  641. 

Tuberculous  cirrhosis  of  liver,  214. 

Tuberculous  laryngitis,  618,  619. 

Tuberculous   meningitis.       (See    Menin 
form  of  acute  miliary  tuberculosis.) 
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Tuberculous  peritonitis.  608;  treatment  of, 
611. 

Tuberculous  pleurisy,  hsemorrhagic,  662. 

Tuberculous  primitive  dry  pleurisy,  668. 

Tuberculous  pyelitis,  713. 

Tuberculous  pyo-nephrosis,  218. 

Tuberculous  ulcers  of  oesophagus,  473;  of 
pharynx,  465,  466. 

Tuberous  sclerosis  of  brain,  952. 

Tubo-ovarian  disease  confusion  of,  with 
appendicitis,  536. 

Tubular  diarrhoea,  551. 

Turgescence  of  mucosa  in  asthma,  628,  629. 

Tumor,  abdominal,  causing  ascites,  608, 
610;  abdominal,  hypostatic  congestion  of 
lungs  in,  634;  causing  dilatation  of 
colon,  552;  causing  dilatation  of  stom- 
ach, 487;  causing  obstructive  jaundice, 
555;  chronic  secondary  anemia  due  to, 
730;  compression  myelitis  due  to,  960; 
confusion  of  movable  kidney  with,  678; 
constipation  and,  545;  differentiation  of, 
from  acute  pleurisy,  664;  differentiation 
of  aneurism  from,  856;  differentiation 
of,  from  general  paralysis,  925;  differ- 
entiation of  hemorrhagic  pachymenin- 
gitis from,  948;  differentiation  of  hy- 
dronephrosis from,  716;  due  to  aberrant 
thyroids,  871;  gaseous,  of  S tone's  duct 
and  parotid  gland,  464;  heematuria  in, 
681;  in  actinomycosis,  232;  in  acute 
suppurative  gastritis,  478;  in  aneurism 
of  abdominal  aorta,  860;  in  aneurism  of 
heart,  830;  in  cirrhosis  ventriculi,  486; 
in  empyema,  601;  in  intussusception, 
540,  544;  indurative  changes  in  lung  due 
to,  641;  intestinal  obstruction  due  to, 
540,  541,  543;  Jacksonian  epilepsy  due 
to,  1084;  lesions  of  cauda  equina  and 
conus  mcdullaris  due  to,  962;  leukemic, 
742,  745;  loss  of  sense  of  smell  due  to, 
1028;  oesophageal  stricture  and,  474;  of 
bladder,  hematuria  due  to,  681 ;  of 
cerebellum,  975;  of  heart,  831;  of  kid- 
ney, 722,  723;  of  lungs,  653,  654;  of 
mediastinum,  673-675;  of  nerve  fibers 
(see  Neuromata)  ;  of  ovaries  and  uterus, 
causing  hydronephrosis,  716;  of  pan- 
creas, 598,  599;  of  pituitary  gland,  889, 
891 ;  of  renal  pelvis,  hematuria  due  to, 
682;  of  spleen,  885;  of  spinal  cord, 
acute  myelitis  due  to,  966;  of  spinal 
cord  and  its  membranes,  diagnosis  of, 
964;  of  spinal  cord  and  its  membranes, 
morbid  anatomy  of,  904;  of  spinal  cord 
and  its  membranes,  symptoms  of,  963, 
964;  of  spinal  cord  and  its  membranes, 
treatment  of,  964;  of  stomach,  non-can- 
cerous, 505;  of  suprarenal  bodies,  868; 


of  thymus,  869;  of  thyroid,  871;  phan- 
tom, in  hysteria,  1099;  pulmonary, 
fibroid  changes  due  to,  640;  sciatica  due 
to,  1061;  spastic  paralysis  secondary  to, 
939;  spinal  pachymeningitis  due  to, 
946;  tuberculous  peritonitis  and,  181, 
182. 

Tumor,  cerebral,  1009,  1010;  albuminuria 
in,  686;  bradycardia  in,  777;  diabetes 
insipidus  and,  440;  differentiation  of 
abscess  of  brain  from,  1017;  differen- 
tiation of  uremia  from,  696 ;  in  acquired 
chronic  hydrocephalus,  1019,  1020;  mi- 
graine and,  1088;  neuro-fibromatosis 
and,  1027;  optic  neuritis  in,  1031;  site 
of,  1010;  symptoms  of,  1010-1013; 
tetany  in,  881;  tuberculous,  214. 

Turpentine,  acute  Bright 's  disease  due  to, 
697;  congestion  of  kidney  due  to,  679; 
hematuria  due  to,  681. 

Turpentine  poisoning,  anuria  in,  680. 

Tympanites,  hysterical,  1101 ;  in  acute  peri- 
tonitis, treatment  of,  611;  in  ascites, 
609;  in  catarrhal  enteritis,  518;  in  hys- 
teria, 1101;  in  peritonitis,  602;  in  tu- 
berculous peritonitis,  180,  181. 

Tympany  in  pneumopericardium,  770. 

Typho-coli  organisms,  meat  poisoning  and, 
408. 

Typhoid  bacillus,  acute  ascending  paralysis 
produced  by,  941;  in  acute  bronchitis, 
621;  in  acute  sero-fibrinous  pleurisy, 
656;  in  cholecystitis,  566;  in  chronic 
pancreatitis,  596 ;  in  gall-stones,  569. 

Typhoid  carriers,  6. 

Typhoid  fever,  abscess  of  liver  following, 
583;  abscess  of  lung  in,  653;  actinomy- 
cosis simulating,  233;  acute  bronchitis 
and,  620;  acute  endocarditis  mistaken 
for,  803;  acute  interstitial  myocarditis 
in,  787;  estivo-autumnal  fever  compared 
with,  253;  age  and,  3;  albuminuria  in, 
685;  appendicitis  and,  532,  536;  appen- 
dix in,  12;  arterio-sclerosis  following, 
843;  association  of  other  diseases  with, 
32;  bacillary  dysentery  and,  128;  bacil- 
luria  in,  30 ;  bacillus  of,  4,  5 ;  bacteriuria 
in,  687;  bladder  in,  12;  bone-marrow  in, 
12;  bradycardia  following,  777;  broncho- 
pneumonia secondary  to,  102;  cancruni 
oris  following,  459;  catarrhal  jaundice 
in,  563;  cerebro-spinal  form  of,  27; 
character  of,  17;  chronic  secondary  ane- 
mia in,  729;  circulatory  system  in,  18, 
19-21;  complicating  amoebiasis,  241; 
confusion  of,  with  septicopyemia,  52; 
convulsions  in,  28;  definition  of,  1;  di- 
agnosis of,  35-38;  differentiation  of 
endocarditis  from,   803;    differentiation 
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of,   from   general    miliary   tuberculosis,  r 

169;    differentiation    of    typhus    fever  b 

from,  355;   dilatation  of  heart  in,  784;  Tyj 

diphtheroid  enteritis  in,  520;  diphtheroid  Tyj 

inflammation  in,  60;  distribution  of,  2;  Tyj 

epistaxis  and,  614;  etiology  of,  2-9;  eye  t 

symptoms  in,  29;  flies  and,  7;  gall  blad-  9 

der  in,   12 ;   gall-stones  and,  569 ; .  gan-  e 

grene  of  lung  in,  651;   hsemoglobinuria  o 

due  to,  683;  hsemiplegia  and  aphasia  in,  d 

29;   hsBmoptysis  in,  27;   hamorrhage  in,  3 

12 ;  historical  note  on,  1 ;  house  and  hos-  j; 

pital  infection  and,  5 ;  hypostatic  conges-  3 

tion  of  lungs  in,  634;   hypothermia  in,  o 

18;  immunity  to,  3,  4;  in  armies,  2,  3;  3 

in  the  aged,  34;   ircubation  period  of,  c 

14;   infarcts  of  spleen  in,  885;   inflam-  p 

mation  of  oesophagus  in,  472;  intestinal  s 

catarrh  and,  517;  intestines  in,  9-11,  22,  n 

23;     jaundice     in,     557;     kidneys     in,  3 

12;     liver     in,     12,     26;     membranous  o 

gastritis   in,   479;    meningism   in,   951;  Tyi 
mesenteric    glands    in,    12;     modes    of 
conveyance    of,    5-8;    modes    of    infec- 
tion of,  8,  9;  morbid  anatomy  of,  9-l4; 
muscles  in,  14,  29;  necrosis  of  liver  in, 

559;  nervous  system  in,  13,  27-29;  neu-  Uk 

ralgia  and,  1090;  neurasthenia  following,  e 

1107;  neuritis  in,  28;  oedema  of  glottis  t 

in,  616;   ophthalmo-reaction  in,  36;   or-  s 

chitis   in,    12,    30;    parenchymatous    de-  s 

generation   of   heart   in,    788;    parotitis  t 

in,    463;    perforation   of  bowel   in,   11;  c 

peritonitis  in,    603;     pharyngeal   ulcers  5 

and,   466;    plantar  neuralgia   in,    1092;  s 

pneumonia   and,    98;    pneumothorax   in,  c 

27;    post-typhoid    septicemia    and,    31;  j 

prognosis  of,  38 ;  prophylaxis  of,  38,  41 ;  c 

recrudescences    in,    17;    respiratory    or-  s 

gans   in,   12,   13,   26,   27;    scarlet   fever  s 

and,    340;    seasonal    distribution   of,   3;  S 

secondary  pneumonia  in,  93;  septicsemia  s 

in,  50;  sex  and,  3,  38;  spleen  in,  12,  26;  5 

sudden  death  in,  38;   symptoms  of,  14-  p 

31;  tetany  and,  881;  thrombosis  in,  21;  cl 

thyroiditis  in,  871;  treatment  of,  41-46;  a 

trichiniasis  confused  with,  300;  tubercu-  5 

losis  and,   209;    tuberculous    peritonitis  6 

confused  with,  180;  uraemia  simulating,  t 

696;  vaccination  in,  40;  varieties  of,  32-  TJlc 

35.  f 

Typhoid  form  of  tuberculosis,  diagnosis  of,  p 

169;  symptoms  of,  168,  169.  d 

Typhoid  pneumonia,  93.  n 

Typhoid  spine,  31 ;   treatment  of,  45.  s 

Typhoid  state,  following  mumps,  350;  fol-  f 

lowing  scarlet  fever,  339;  in  acute  yel-  t 

low  atrophy,  560;  in  milk-sickness,  385;  p 

in  obstructive  jaundice,  556;  in  suppu-  t 
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stricture  following,  474;  of  stomach  in 
pulmonary  tuberculosis,  204. 

Ulcerative  angiocholitis,  565. 

Ulcerative  colitis,  constipation  following, 
545. 

Ulcerative  enteritis,  520-522;  treatment  of, 
522,  523. 

Ulcerative  stomatitis,  457,  458. 

Ulc^es  du  poumoHf  644. 

Ulcus  carcinomatosum,  504. 

Ulnar  nerve,  lesions  of,  1059 ;  neuralgia  of, 
1091. 

Unarmed  tapeworm,  285. 

Uncinariasis,  300. 

UiKler-developmcnt  in  hook-worm  disease, 
303. 

Uidulant  fever.     (See  Malta  fever.) 

Urffimia,  bradycardia  in,  777;  confusion  of 
alcoholic  cirrhosis  with,  579 ;  death  from, 
in  renal  colic,  720;  definition  of,  693; 
diagnosis  of,  695,  696;  epilepsy  due  to, 
1081;  following  hydronephrosis,  717; 
functional  test  in,  695 ;  in  acute  Bright 's 
disease,  699;  in  chronic  gout,  422;  in 
chronic  interstitial  nephritis,  705;  in 
mumps,  351;  in  polycystic  kidneys,  724; 
Jacksonian  epilepsy  due  to,  1084; 
symptoms  of,  694 ;  theories  of,  693,  694 ; 
toxic  amaurosis  in,  1031;  treatment  of, 
710. 

Uriemic  amaurosis,  694,  708. 

Urajmic  symptoms  in  acute  Bright  *s  dis- 
ease, 698;  in  chronic  Bright 's  disease, 
710;  in  chronic  parenchymatous  nephri- 
tis, 703. 

Urates,  calculi  of,  718. 

Ureter,  tuberculosis  of,  219. 

Ureters,  coccidia  in,  237;  in  diabetes  in- 
sipidus, 440. 

Urethral  tuberculosis,  219. 

Urethritis,  125;  gout  and,  423;  pyuria  in, 
688. 

Uric  acid,  gout  and,  417,  418,  419,  421; 
occurrence  of,  in  urine,  689. 

Uric  acid  calculi,  718. 

Urinary  secretion,  anomalies  of,  680-693. 

Urinary  tract,  infections  of,  due  to  Bacil- 
lus coli,  47. 

Urine,  bacilli  in,  in  genito-urinary  tuber- 
culosis, 217;  decrease  of,  in  cardiac  in- 
sufficiency, treatment  of,  795,  796;  in 
acute  Bright 's  disease,  698;  in  acute 
gastritis,  477;  in  acute  transverse  mye- 
litis, 967,  968;  in  acute  yellow  atrophy, 
560;  in  alcoholic  cirrhosis,  578;  in  amy- 
loid disease  of  kidneys,  711;  in  appendi- 
citis, 534,  535;  in  arteriosclerosis,  845; 
in  biliary  colic,  570;  in  cancer  of  stom- 
ach, 501;  in  cardiac  insufficiency,  790; 


in  catarrhal  jaundice,  564;  in  cerebro- 
spinal fever,  112;  in  chronic  bronchitis, 
624 ;  in  chronic  gastritis,  481 ;  in  chronic 
gout,  422;  in  chronic  interstitial  neph- 
ritis, 706,  707;  in  chronic  pancreatitis, 
596;  in  chronic  parenchymatous  neph- 
ritis, 703,  704;  in  congestion  of 
the  liver,  562;  in  diabetes,  432,  433; 
in  diabetes  insipidus,  440;  in  epidemic 
haBmoglobinuria,  754;  in  epilepsy,  1083; 
in  gout,  420,  423;  in  hypertrophic  cir- 
rhosis, 580;  in  hysteria,  1103;  in  icterus 
neonatorum,  558;  in  intestinal  obstruc- 
tion, 542;  in  malaria,  249;  in  mitral  in- 
competency, 819;  in  movable  kidney, 
678;  in  myeloid  leukaemia,  743;  in  neu- 
rasthenia, 1111;  in  obstructive  jaundice, 
556;  in  chronic  ochronosis,  454;  in  pep- 
tic ulcer,  495;  in  perinephric  abscess, 
725;  in  peritonitis,  602;  in  pernicious 
anaemia,  736 ;  in  pernicious  malaria,  253 ; 
in  polyarteritis  acuta  nodosa,  862;  in 
polycystic  kidneys,  724;  in  pulmonary 
tuberculosis,  205;  in  pyelitis,  713;  in 
renal  colic,  720;  in  rheumatism,  375;  in 
rickets,  445;  in  Schonlein's  disease,  752; 
in  scurvy,  448;  in  toxaemic  jaundice, 
557;  in  tuberculosis  of  the  kidneys,  218, 
219;  in  typhus  fever,  355;  retention  of, 
in  locomotor  ataxia,  918;  retention  of, 
in  t3rphoid  fever,  29. 

Urostealith,  calculi  of,  718. 

Urticaria,  due  to  gall-stones,  570;  epi- 
demica,  314;  in  asthma,  629;  in  cerebro- 
spinal fever,  112;  in  diphtheria,  66,  67; 
in  hypertrophic  cirrhosis,  581;  in  ob- 
structive jaundice,  556;  in  Schonlein's 
disease,  752;  in  small-pox,  318;  purpuric, 
in  acute  chorea,  1072. 

Urticarial  fever,  284. 

Uterus,  tuberculosis  of,  220. 

Uvulva,  circulatory  disturbances  of,  464; 
in  pharyngitis,  465. 


Vaccination,  against  anthrax,  150;  against 
typhoid  fever,  40,  41;  complications  of, 
328,  329;  history  of,  326,  327;  in  ty- 
phoid fever,  40;  influence  of,  on  other 
diseases  than  small-pox,  330;  irregular, 
328-330;  literature  on,  329;  normal,  327, 
328;  small-pox,  324;  technique  of,  330; 
tetanus  and,  329;  transmission  of  dis- 
eases by,  329;  value  of,  329,  330,  331. 

Vaccine,  326;  in  erysipelas,  56;  in  leprosy, 
154;  in  Malta  fever,  132;  tetanus  bacil- 
lus in,  142. 
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Vaccine  therapy  in  acute  bronchitis,  622; 
in  acute  coryza^  383;  in  arthritis  ile- 
lormans,  1142;  in  bacteriuria,  687; 
in  gonococcus  infection,  125;  in  pneu- 
monia, 78,  79,  100;  in  pyelitis,  715;  in 
septico- pyaemia,  53 ;  in  tonsillitis,  382. 

Vaccinia,  definition  of,  326;  generalized, 
328;  history  of,  326,  327;  nature  of,  327. 

Voccino-syphilis,  329. 

Vagabond's  disease,  312. 

Vaginitis,  gonorrheal,  123. 

Valleix's  points  in  neurasthenia,  1108. 

Valsalva,  sinuses  of,  851;  aneurism  of, 
851. 

Valve  lesions,  acute  cardiac  insufiSciency 
due  to,  786;  acute  endocarditis  and, 
797,  798;  cardiac  hypertrophy  and,  781; 
congenita],  833,  834;  dilatation  of  heart 
in,  783;  effects  of,  805-808;  prognosis 
of,  826-829;  treatment  of,  828,  829. 

Valvular  disease,  chronic,  805-808. 

Vaquez's  <lisease,  757,  758. 

Varicella,  broncho-pneumonia  secondary 
to,  101;  definition  of,  331;  diagnosis  of, 
332;  differentiation  of  small-pox  from, 
323;  escharotica,  332;  etiology  of,  331; 
history  of,  331;  symptoms  of,  331,  332; 
treatment  of,  332. 

Varicose  aneurism,  861. 

Viiricose  veins,  haemorrhage  from  stomach 
in,  506;  in  oesophagus,  473. 

Variola  (see  Small-pox) ;  acute  glanders 
confused  with,  146. 

Vnriola  pustulosa  ha^niorrhagica,  321;  sine 
oruptiono,  321;  vera,  317-320. 

Varioloid,  321. 

Varioloid  varicella,  316. 

Vftfix,  aneurismal,  861. 

A'aso-niotor  paralysis,  984. 

Vasomotor  turgoscencc,  asthma  due  to, 
628. 

Vegetable  poisoning,  409,  410. 

Veins,  distention  of,  in  myeloid  leukaemia, 
741 ;  in  rickets,  444.  {See  also  Blood 
vessels.) 

Aenereal  disease.     (See  Syphilis.) 

Venesection  in  cardiac  failure,  792;  in 
cerebral  apoplexy,  1002;  in  pneumonia, 
99,  101. 

Venous  stasis  in  thrombosis  of  cerebral 
veins  and  sinuses,  1006. 

Ventricular  haMuorrhage,  989,  990. 

Vermiform  appendix,  inflammation  of. 
(See  Appendicitis.) 

Verruca  necrogenica,  162. 

Vertebrep,  tuberculosis  of,  followed  by  tu- 
berculosis of  kidneys,  216. 

Vertebral  artery,  symptoms  of  blocking  of, 
1000. 


Vertigo,  auditory,  diagnoBis  of,  1047, 1 
auditory,  prognosis  of,  1048;  audi' 
symptoms  of,  1047;  eardio-vaie' 
1048;  endemic  paralytic,  1048;  fol 
ing  influenza,  118;  gastric,  1048;  in 
dison's  disease,  865;  iu  arterio-seler 
846;  in  cerebral  softening,  1000; 
chronic  gastritis,  480,  481,  485;  iu  I 
motor  ataxia,  917;  in  neurasthi 
1108;  in  pellagra,  412;  in  pemi< 
ansmia,  736;  in  scleronia  of  brain,  ! 
in  Stokes- Adams  disease,  779;  in  1 
matic  hysteria,  1117;  in  tumors  of  b 
1010;  ocular,  1038;  of  M^nidre  *■  dis* 
differentiation  of  petit  mal  from,  1 

VesiculaB  seminales,  tuberculosis  of,  i 

Vesicular  stomatitis,  456,  457. 

Vestibular  nerve,  diaeaae  of,  1047. 

Vicarious  hemorrhage,  636. 

Villous  arthritis,  1136. 

Vincent's  bacillus,  60. 

Vii«eral  neuralgias,  1092. 

Visceral  tetanus,  144. 

Visceroptosis,  548;    constipation  and. 

Viscus,  inflammation  of,  in  typhoid  i 
12. 

Visual  aphasia,  980,  981. 

Voice,  in  acute  sero-flbrinous  pleurisy, 
in  adenoids,  470;  in  laryngitis,  615, 
in  tuberculous  laryngitis,  618;  los 
in  aneurism  of  thoracic  aorta,  855; 
of,  in  cardiac  insufficiency,  790 ;  ove 
of,  acute  laryngitis  due  to,  614. 

Volitional  tremor  in  multiple  scleros 
the  brain,  953. 

Volvulus,  causing  dilatation  of  c(d<»ii. 
causing  intestinal  obstruction,  540; 
nosis  of,  544. 

Vomiting,  due  to  failure  of  left  vent 
789;  fa?eal,  in  hysteria,  1101;  hyst** 
1101;  in  abscess  of  brain,  1016,  101 
acute  arsenical  poisoning,  4(^6;  iu  j 
Bright  *s  disease,  698,  701 ;  in  acute 
bro-spinal  leptomeningitis,  9,50;  in  j 
gastritis,  477;  in  acute  {mncreatitis. 
in  acute  peritonitis,  treatment  of, 
in  acute  polio-myelitis,  ,S66;  in  i 
secondary  ansemia,  728;  in  acute  yi 
atrophy,  560;  in  Ad<]ison's  disease, 
in  alcoholic  cirrhosis  of  liver.  57*< 
aneurism  of  abdominal  aorta,  Sfin 
angio-neurotic  oe<lema.  1124;  in  app 
citis,  533,  535;  in  biliary  colic.  57( 
cancer  of  liver,  588;  in  cancer  of  t 
ach,  501,  502;  in  cardiac  in!«uflRri< 
790,  795;  in  cerebral  anaemia.  9S€ 
cerebral  syphilis,  271 ;  in  cerebro  ir 
fever,  112,  114;  in  cholecystitis,  56< 
cholera  infantum,  526;  in  ehroni«  i 
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Btitial  nephritis,  707;  in  chronic  paren- 
chymatous nephritis,  703;  in  cirrhosis 
ventriculi,  486;  in  constipation,  547;  in 
dilatation  of  stomach,  486,  487,  488;  in 
exophthalmic  goitre,  878,  879;  in  gastric 
crises  of  locomotor  ataxia,  917;  in  gas- 
tric supersecretion,  512;  in  glandular 
fever,  386 ;  in  gout,  421 ;  in  hemorrhagic 
pachymeningitis,  947;  in  intestinal  ob- 
struction, 542,  543;  in  lead  poisoning, 
404;  in  leukaemia,  743;  in  lobar  pneu- 
monia, 88;  in  malaria,  249;  in  meat 
poisoning,  408;  in  M^nidre^s  disease, 
1047;  in  migraine,  1088;  in  milk-sick- 
ness, 385 ;  in  movable  kidney,  678 ;  in  pan- 
creatic cancer,  599;  in  pancreatic  cysts, 
598;  in  pancreatic  haemorrhage,  594;  in 
paroxysmal  hemoglobinuria,  683;  in  pel- 
lagra, 412;  in  peptic  ulcer,  493;  in  peri- 
tonitis, 601;  in  pernicious  mala~ia,  253; 
ir.  pulmonary  tuberculosis,  204;  in  pur- 
pura, 752;  in  pyloric  stenosis,  506;  in 
relapsing  fever,  262;  in  renal  colic,  719; 
in  scarlet  fever,  335;  in  small-pox,  318; 
in  subphrenic  abscess,  605;  in  thrombo- 
sis of  cerebral  veins  and  sinuses,  1005; 
in  thrombosis  of  mesenteric  vessels,  554; 
in  tuberculous  meningitis,  172;  in  tu- 
mor of  brain,  1010;  in  tumor  of  cerebel- 
lum, 957;  in  typhus  fever,  353;  in  ul- 
ceration of  oesophagus,  '473;  in  uraemia, 
695;  in  whooping  cough,  120;  in  yellow 
fever,  359,  360;  nervous,  510,  511;  pneu- 
mogastric  nen'c  and,  1051;  rupture  of 
(Tsophagus  due  to,  475,  476. 

Vulvitis,  gonorrheal,  peritonitis  and,  604; 
in  measles,  346. 

Vulvo- vaginitis  in  mumps,  351 


W 


Wandering   spleen,   884. 

Warts,  syphilitic,  267. 

Wassermann  reaction,  264,  271,  273,  276, 
277;  in  general  paralysis,  925;  in  loco- 
motor ataxia,  919. 

Wnssermann  tost  in  tumors  of  brain,  1014. 

Water,  cholera  infection  and,  134;  in- 
fected, typhoid  fever  and,  6. 

**  Water  on  the  brain,''  171.  (See  also 
Meningeal  form  of  acute  miliary  tu- 
berculosis.) 

Water  supply  and  goitre,  872. 

Waxy   degeneration  of  kidneys,   711,   712. 

Waxy  liver,  590,  591. 

Weakness  in  paralysis  agitans,   1034. 

Woather,  relation  of,  to  catarrhal  enteritis, 
517. 


Weber  'a  syndrome,  993. 

Weight,  loss  of,  in  cancer  of  stomach,  500. 

Weil 's  disease,  384,  385,  557. 

Weir- Mitchell  cure  in  angina  pectoris,  840. 

Weir-Mitchell  treatment  in  enteroptosis, 
550;  in  gastric  neuroses,  514;  in  palpita 
tion,  780. 

Wernicke's  hemiopic  pupillary  reaction. 
1034. 

Wernicke's  zone,  978. 

Westphall-Striimpell  disease,  953,  954. 

**Wet  brain,''  397. 

Whip-worm,  309. 

Wliite  infarct,  786. 

White  pneumonia  of  fetus,  272. 

Whooping  cough,  acute-  bronchitis  and,  620, 
621 ;  acute  chorea  and,  1067 ;  asthma 
and,  628;  broncho-pneumonia  secondary 
to,  101,  102,  106;  complications  and  se- 
quelae of,  121;  definition  of,  119;  diag- 
nosis of,  122;  diphtheroid  inflammation 
in,  60;  emphysema  of  mediastinum  in, 
675;  etiology  of,  119;  following  meas- 
les, 347;  history  of,  119;  hyper- 
trophic emphysema  an<l,  646,  647; 
infantile  convulsions  in,  1078;  mitral 
stenosis  and,  821;  morbid  anatomy  of, 
120;  predisposing  to  tuberculosis,  159; 
prognosis  of,  122;  prophylaxis  of,  122; 
purpura  in,  751;  scarlet  fever  and,  340; 
symptoms  of,  120;  treatment  of,  122; 
tuberculous  adenitis  and,  175;  tubercu- 
lous broncho-pneumonia  and,  186. 

Widal  reaction,  37;  in  typhoid  pneumonia, 
93,  98. 

Winckel's  disease,  754;  methaemoglobinae- 
mia  in,  759. 

Wintrich's  change  in  percussion  note,  85. 

Wintrich's  sign,  201. 

Wool-sorters'   diw^ase    (xcr  Anthrax,   150). 

Word-blindness,  980;  in  tumors  of  brain, 
1011,   1012. 

Word-deafness,  980;  due  to  destruction  of 
superior  temporal  gyrus,  1045;  in  tu- 
mors of  brain,  1012. 

Wormian  bones  in  congenital  hydrocepha 
Ins,  1019. 

Worms,  epilepsy  and,  1081,  1087. 

Worry  in  neurasthenia,  1107. 

Wounds,  arteriovenous  aneurism  due  to. 
861,  862;  diphtheria  of.  66;  of  chest, 
pneumothoiax  due  to,  669;  of  heart, 
831,  832;  of  heart,  cardiac  insufficiency 
due  to.  785;  of  neck,  abscess  of  the  lung 
following,  6.52;  self-inflicted  in  hysteria, 

^^o:^ 

Wrist -drop,  in  alcoholic  neuritis,  1023;  in 
lead  poisoning,  404;  in  radial  paralysis, 
1059. 
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Writers'  cramp,  1093;  diagnosis  of,  1094, 
1095;  prognosis  of,  1095;  symptoms  of, 
1094;  treatment  of,  1095. 

Writing,  979 ;  in  general  paralysis,  923. 

Wryneck,  congenital,  1052,  1053;  spas- 
modic, 1053,  1054. 


culi,   599;     of    pnlmonary   tab 
208;   of  pyelitis,  715;  of  renal 
721. 
X-ray  picture  in  acute  sero-fibrisi 
risy,   659;    in    lymphadenitis, 
tracheo-bronchial  adenitis,  177. 


Xanthine,  calculi  of,  718. 

Xanthoma,  in  diabetes,  434;  in  hyper- 
trophic cirrhosis,  581;  multiplex,  in  ob- 
structive jaundice,  556;  of  bile  passages 
in  biliary  colic,  571. 

Xanthopsia  in  obstructive  jaundice,  556. 

Xerostoma,  463 ;  parotitis  and,  464. 

X-ray,  in  aneurism  of  thoracic  aorta,  856; 
in  cutaneous  actinomycosis,  234;  in  de- 
layed resolution  in  pneumonia,  101;  in 
leukoplakia  oris,  461;  in  sporotrichosis, 
236;  in  treatment  and  diagnosis  of 
lymphatism,  870;  in  treatment  of  exoph- 
thalmic goitre,  880;  in  treatment  of 
Hodgkin's  disease,  750;  in  treatment  of 
leprosy,  154;  use  of,  in  constipation, 
545,  546. 

X-ray  in  diagnosis  of  aneurism,  850;  of 
bronchiectasis,  627;  of  cirrhosis  ven- 
triculi,  486 ;  of  compression  myelitis,  961 ; 
of  mediastinal  tumor,  674;  of  oesopha- 
geal diverticula,  476;  of  pancreatic  eal- 


Yeast  fungus,  in  cancer  and  ilila 
stomach,  479;  in  vomitus  in  pi 
nosis,  488;  in  cancer  of  stom: 
in  pneumaturia,  692. 

Yellow  fever,  anuria  in,  680 ;  i\e^ 
356;  diagnosis  of,  360,  361;  et 
356,  357;  hsematemesis  in,  50 
globinuria  due  to,  683 ;  jaundic 
mode  of  transmission  of,  357,  : 
bid  anatomy  of,  358,  359;  pro 
361 ;  prophylaxis  of,  361 ;  sym 
359,  360;  treatment  of,  361,  3 

Yellow  Fever  Commission  of  t 
Army,  357,  358. 


Zinc,  neuritis  from,  1024. 
Zomotherapy,  228. 
Zuckerkandl 's  bodies,  863. 


THE  END 


L46  Osier,  Sir  VV.  44003  . 
■p§^  The  principles  and  / 
1912  practice  of  medicine. 


